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PREFACE 


This volume represents the second to appear in the series of Tables of Data 
prepared by the present author. It presents in organized and conveniently 
usable form a summary of data on a selected list of organic compounds con- 
taining carbon and chlorine, or carbon, oxygen } and chlorine, or carbon, 
hydrogen, and chlorine, or carbon, hydrogen, oxygen, and chlorine. Such 
compounds may more briefly be described as comprising Order 3. 

Although users of its predecessor will immediately recognize many aspects 
of similarity in this book, they will also note in this volume certain differences. 
These distinctions are more fully discussed in Chapter I, but certain general 
aspects may be noted here. 

Whereas the treatment of Order 1 compounds was directed mainly toward 
the aspect of identification, and though this point of view is vigorously con- 
tinued, the present treatment of compounds of Order 3 has been expanded 
to include also the preparation, properties, and general chemical behavior of 
the individuals selected for treatment. 

A second major difference from the earlier volume is in the extent of refer- 
ence to the original literature or the corresponding abstracts thereof. This 
documentation is carried to a degree which may suggest to organic chemists 
that this volume comprises a Beilstein. The author hastens to disclaim any 
such degree of completeness for this work but does admit that for each com- 
pound selected a meticulous search of the literature through 1945 has furnished 
the basis for appropriate selection and systematic grouping of the aspects to 
be treated. 

A third important difference from the earlier volume is the inclusion of 
references to patents as well as scientific articles. Though such patent 
references are treated with reserve, it is believed that they will be of interest 
to all users and of special value to industrial chemists. Throughout the 
book emphasis is given to industrial aspects since the rapid growth of this 
field during the last two decades, particularly in the United States, has 
resulted in the production and large-scale utilization of many individual 
compounds of this order (3). ’ *- ‘ 

A fourth type of difference in the present treatment as compared with that 
of Order 1 is seen in the tabulation of physical constants. In the earlier 
volume an attempt was made to select the “ best ” values. This process 
tended to conceal the magnitude and nature of the available constants from 
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ABBREVIATIONS 



A 

aq. 

Md 

specific rotation at 20° 

atom. 

fpr D line 

aasoc.(d) (n) 

A 

represents acid residue 



in whose description 
it occurs 

B 

abs. 

absolute; absolutely 

abt. 

about 


abund. 

abundant 


abv. 

above 


Ac 

acetyl radical, i.e., 

B.B.N 0 . 


CHj.CO — 

AcOEt 

ethyl acetate 

bibl. 

AcOH 

acetic acid (glacial ace- 

bkn. 


tic acid when unmodi- 

AC 2 O 

ac. 

fied) 

acetic anhydride 
acid 

boilg. 

b.p. 

acc. 

according 


acid. 

acidify, acidified, acidi- 

Bu 


fication 

bril. 

act. 

active 


addn.(l) 

addition (additional) 

Bz 

adj. 

adjacent (e.g., 1,2,3) 

BzOH 

ale. 

alcohol (05% unless 


otherwise stated); al- 
coholic 

C 

aid. 

alk.(y) 

aldehyde 

alkali; alkaline; (alka- 

e 

linity) 


aim. 

almost 

calc.(d) (n) 

Am 

amyl 


ammon. 

ammoniacal 

cap. 

amorph. 

amorphous 

Cat. 

amt.(s) 

amount (s) 


anal. 

analysis; analyses 

cc. 

anhyd. 

anhydrous 

cf. 

anfi- 

anti (stereomeric oppo- 

eg. 


site of syn-) 

charac. 

apprec. 

appreciable ; appreci- 

chem. 


ably 

OS- 

approx. 

approximate; approxi- 



mately 

cm. 


XI 


water or aqueous 
aromatic 

associate (s) (associated) 
(association) 

B 

represents a molecule of 
the “ basic ’’ salt- 
forming compound in 
whose description it 
occurs 

bromide-bromate num- 
ber 

bibliography 
“ broken " (cf. color ter- 
minology) 
boiling 

boiling point (at atm. 
pressure unless speci- 
fied) 
n-butyl 
brilliant 
brown 

benzoyl, i.e., Cglls.CO— - 
benzoic acid 
C 

Centigrade degrees 
used to designate the 
compound in whose 
description it occurs 
calculate (d) 

(calculation) 

capillary 

catalyst; catalytic; 

catalyzed 
cubic centimeter (s) 
compare 
centigram (s) 
characteristic 
chemical 

stereochemical opposite 
of frans- 
ccntimetcr(3) 



abbreviations 


»i 


coeff. 

coefficient 

eol.(n) 

color (coloration) 

comb.(d)_(n) (g) 

combine (d) (combina- 
tion) (combining) 

comml. 

commercial 

compd. 

compound 

compn. 

composition 

conc.(d) (n) 

concentrate (d) (concen- 
tration) 

con dens. 

condensation 

cond. 

condition (a) 

confrm.(n) 

confirm; confirmatory 
(confirmation) 

const. 

constant 

cont.(s) (g) 

contain(s) (containing) 

conv.(n) 

convert (conversion) 

cor. 

corrected 

corrcsp. 

corresponding 

C.P. 

chemically pure 

cpd. 

compound 

crit. 

critical 

cryst.(n) (d) 

crystal (s); crystallize (a) 
(d); crystalline (crys- 
tallization) 

C.S.T. 

critical solubility tem- 
perature 

D 

<8> 

derivative (used to intro- 
duce important de- 
rivatives for specific 
characterizations) 

P) 

dark (following name of 
a broken color) 

Df 

density at 20° referred to 
water at 4° 

d- 

dextrorotatory 

dec.(d) (n) 

decompose (a) (decom- 
posed) (decomposi- 

tion) 

deliq. 

deliquesce (s), deliques- 
cent 

depoIym.(d) (n) 

depoIymerize(s) (depoly- 
merized) (depofymer- 
ization) 

deriv.(s) (d) (n) 

derivative (s) (derived) 
(derivation) 

desic. 

desiccator; desiccated 

detects. 

detection 

detn.(d) 

determine; determina- 
tion (determined) 


diam. diameter 

di/. different; difference; 

difficultly 

dil.(td) (tg) (o) dilute (diluted) (dilu- 

ting) (dilution) 

diffiin. diminish; diminishing; 

diminished; diminu- 
tive 

dis.(Ivd) dissolve (dissolved) 

dissoc.(d) (g) (n) dissociate(d) (dissociat- 

ing) (dissociation) 

dist.(d) (g) (n) distil (led) (distilling) 

(distillation) 

distrib.(n) distribute (distribution) 

div.(n) divide (division) 

dk. dark 

d,l~ racemic (by external 

compensation ns con- 
trasted with mwo) 
D.V. Duclaux Value 

E 

ea s. easily 

efferv. effervesce (s); efferves- 

cent 

equiv. equivalent 

cspec. especially 

est.(d) (g) (n) * estimate^) (estimated) 

(estimating) (estima- 
tion) 

Et ethyl, i.e., CHj.CHj — 

EtOH ethyl alcohol (generally 

refers to 95% if un- 
modified) 

eth. ether (generally means 

ordinary diethyl ether) 
evap.(d) (g) (n) evaporate (d) (evaporat- 

ing) (evaporation) 
evol.(n) evolve(s) (evolution) 

exam.(d) (n) examine (d) (examina- 

tion) 

expt.(I) experiment (al) 

ext.(d) (g) (n) extracts) (extracted) 

(extracting) (extrac- 
tion) 

F 

filt.(n) filter (s); filtrate (fil- 

tration) 

fioc, flocculate; flocculent 

fluores. fiuoresce(s); fluorescent 



ABBREVIATIONS 


xiii 


f.p. 

freezing point 

insol. (y) 

freq. 

frequently 

irreg. 

fract.(n) (nl) 

fraction; fractionate 

irrit.(n) 

(fractionation) (frac- 
tional) 

isom.(d) (n) 

fum. 

fumaroid (stereochemi- 
cal opposite of 

maleinoid ) 


fumg, 

fuming 


fus.(n) 

fuse(s), melt(s); fusi- 
ble; fusing (fusion) 

k 


G 

(L) 

g- 

gramfs) 


gem. 

geminate (said of two 

l- 


like groups attached 

Ift(s). 


to same atom) 

geom. 

geometrical 

Igr. 

glac. 

glacial 

liq. 

It. 

gr- 

green 

grad. 

graduate ; graduated ; 
gradually 


gran. 

granular; granulated 

H 

(M) 

H.E. 

hydrolysis equivalent 

m. 

hexag. 

hexagon, hexagonal 

m- 

hr.(s) 

hour(s) 

mal. 

ht.(d) (g) 

beat(ed) (heating) 


hydrol.(g) (zd) 

hydrolyze; hydrolysis; 



(hydrolyzing) (hydro- 

max. 


lyzed) 

Me 

hygros. 

hygroscopic 

MeOH 

m.e. 


I 

mg. 

mic. 

ibid. 

in the same place 

microcryst. 

ident. 

identical; identity 

min. 

identif.(d) (n) 

identify (identified) 

mini. 


(identification) 

misc. 

I.e. 

that is 

mixt. 

immed. 

immediate; immediately 

mod. 

impt. 

important 

modifn. 

inact. 

inactive; inactivated 

mol. 

indef. 

indefinite 

monoclin. 

indie. 

indicate; indicator; in- 

ml. 


dicated 

mm. 

inf. 

infinite 

m p. 

inorg. 

inorganic 

ms 


insoluble (insolubility) 
irregular 

irritating (irritation) 
isomer; isomerize (iso- 
merized) (isomeriza- 
tion) 

K 

ionization constant 

L 

Light (modifying name 
of a broken color) 
laevorotatory 
liter(s) 
leaflet (s) 
ligroin 

liquid; liquefy 
light (of a color) 

M 

medium (modifying 
name of a broken 
color) 
melt(s) 
meta 

maleinoid (stereochemi- 
cal opposite of 
fumaroid) 
maximum 
methyl, i.e., CHj — 
methanol, i.e., CHjOH 
milliequivalent 
milligram (s) 
micro 

microcrystalline 
minute (s); minimum 
mineral 

miscellaneous; misciblo 

mixture (s) 

moderate 

modification 

molecular 

monoclinic 

milliliter 

millimeter 

melting point 

meso- 



ABBREVIATIONS 


' N 


AT 

' normal (equivalents per 


liter) 

n 

normal 


retractive index at 20° 
for D line of sodium 

ndl.(s) 

needle (s) 

neg. 

negative 

Neut. Eq. 

neutralization equiva- 
lent 

neut.(zd) 

neutral (neutralized) 

no. 

number 

non-fus. 

non-fusible 

non-vol. 

non-volatHe 

0 

o~ 

ortho 

obs.(d) (n) 

observe (d) (observa- 

tion) 

obt.(d) 

obtained) 

opt. 

optical 

optim. 

optimum 

or. 

orange 

ord. 

ordinary 

orig. 

original; originally 

org. 

organic 

oxid.fe) (a) 

oxidize (a) (oxidizing) 


(oxidation) 


P 



preliminary test 

v- 

para 

perm. 

permanent 

pet. 

petroleum 

Ph 

phenyl, i.e., CgHs— 

plya. 

physical 

physiol. 

physiological 

Ek 

picryl, i.e., 2,4,5-tri- 

1 ’ 

nitrophenyl- 

PkOH 

picric acid • ■' 

pi.- 

plate (a) 

polym.(n) 

polymer; polymerize; 
polymerized (poly- 
merization) 

pos. 

positive 

powd. 

powder; powdered ' 

ppt.(d) <g) (n) ' 

precipitate (d) (precipi- 


tating) (precipita- 

*> 

tion) > ■’ - 

Pr 

propyl 


srfv 


pr. 

• prism (s) • v * 

pract. 

1 practically 

prep.(d) (g) (n) 

• prepare (d) f» (preparing) 

• (preparation) 

pres. 

- presence 

press. i 

pressure 

prim. 

primary 

prin. 

principal 

prismat. 

prismatic <■ , ' 

prob. 

probably 

proc. 

procedure 

prod. 

product; produce; pro- 
duced 

prop. 

property; properties 

pt.(e) 

part(s) 

pulv.(d) 

pulverize (d) 

pung. 

. pungent 

purff.(d) (g) (n) 

purify (purified) (puri- 
fying) (purification) 

Q 

quod. 

quadratic 

qual- 

qualitative; qualita- 

tively 

qUant. 

quantity; quantitative; 
quantitatively 

qun(. 

quaternary ~ , 

quod vide (which eee) 

R, , 'j 

q.V. 

roc. 

racemic < 

rap. 1 

rapid; rapidly 

reactn. 

reaction (s) 

reagt.(s) 

reagentte) 1 

rearr. 

rearrange^); rearrange- 
,ment 

recomtnd. 

recommend; recom- 
* v mended ' ' 

recryst.(d) (g) (n) rectystallize(d) (recrys- 
tallizing) ' (recrystal- 
lization) 

rect. 

rectangular 

redis. 1 

Tedissolve 

reduc.(d) (g) (n) 

reduce (d) (reducing) 


(reduction) 

ref. 

reference 

reminis. 

reminiscent 1 

reppt.(d) (g) (tn) 

reprecipitate (d) (repie- 
• cipitating) (repredpi- 

- 

"tation) - 
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ABBREVIATIONS 


resid. 

resin. 

resp. 

rhomb. 


Sap. Eq. 
sapon.(d) (g) (n) 


Bat.(d) (g) (n) 

sec. 

tee. 

sect. 

scp.(d) fe) (n) 

8ft.(n)(s) 
Ehak.(g) (n) 
sint.(d) 
si. 

sld. cap. 

S.N. 

spar. 
sol.(n) (y) 

60\v. 

*Pgr. 

sq. 

subl.(g) 


subl. w.m. 

subseq. 

*ubst. 

BU0. 

*>pcrsat.(d)(g)( n ) 


it 

«U 

•big. 

•tn. 

«ytw 

W, 


residue; residua! 
resin ify; rcsinification 
respectively 
rhombic 


T 

tbl.(s) 

fech. 


S 

saponification equiva- 
lent 

saponify (saponified) 
(saponifying) (saponi- 
fication) 

saturate (d) (saturating) 
(saturation) 
second (s) 
secondary 
section 

separate (d) (separating) 
(separation) 
soft; soften (8) 
shake (shaking) (shaken) 
sinter (s) (sintered) 
Blightly 

scaled capillary 
system number (Beil- 
stcin) 

sparing; sparingly 
soluble (solution) (solu- 
bility) 
solvent (s) 
specific gravity 
Bquare 

sublimes; sublimate; 
Bubliming; sublima- 
tion 

sublimes without melt- 
ing 

subsequent 

substance; substanti- 
ally; substituted 
suffices ; sufficient 
supersaturate (d) (super- 
saturating) (super- 
saturation) 

Btcam 
sealed tube 
standing 
symmetrical 
stereochemical opposite 
of anti- 

system; systematic; 
systematically 


temp. 

theor. 

therm. 

T.N.B. 

T.N.T. 

ter- 

trans- 


transf. 

tt. 


u.c. 

undec. 

undislvd. 

unovid. 

unsat. 

unsym. 

U.S.P. 


vac. 

vap. 


vig. 

viol. 


vise. 

volat.(g) (n) 
volumin. 


warm. 

vrh. 

vrt. 


yel. 


T 

Numbered Test 

tablet(s); tabular 

technical 

temperature 

theoretical 

thermometer 

1.3.5- trinitrobcnzcno 

2.4.6- trinitrotoluene 
tertiary 

stereochemical opposite 
ofeis- 

transfer; transform 
test tube 

U 

uncorrected 
undecomposed 
undissolved 
unoxidized 
unsaturated 
unsymmctrical 
United States Pharma- 
copoeia 
ultra violet 

V 

vacuum 

vapor; vaporizo 
variablo 

vicinal (adjacent) 
vigorous; vigorously 
violent; violently; vio* 
let 

viscous 

volatile (volatilizing) 
(volatilization) 
voluminous 


W 


warming 

white 

weight 

Y 

yellow 




MEMORANDUM OF CERTAIN 1946-1947 REFERENCES 
NOT INCORPORATED IN REGULAR TEXT 


The regular text of this book is made up of references selected from the 
chemical literature through the year 1945. Owing to the disturbed postwar 
conditions of the publishing and printing trades, and also to the exceptional 
difficulty and magnitude of this work, almost three years have elapsed since 
the termination of the period of writing of the organized text. Inevitably, 
there have appeared during this period many scientific papers whose content 
would gladly have been incorporated appropriately in the regular text. For 
practical reasons, however, such continuous adjustment was obviously impos- 
sible. 

In an effort to avoid so far as possible complete loss of such material, 
however, certain of the more important papers which have come to the atten- 
tion of the author during the 1946-1947 period have been listed in the following 
supplementary bibliography. Articles relevant to more than a single num- 
bered compound are cited under the first in such a numerical series, cross- 
references being given under subsequent compounds to avoid excess duplication 
of references. In the interests of brevity, clarity, and consistency of nomen- 
clature, slight modifications of the actual titles of the original papers have 
sometimes been made for purposes of this listing. 

General 

(1) Table of azeotropes and nonazootropefl 

u— -I— *•— I*. pno./JOO (1947) 

■ , i its accompanying formula index and 

■ valuable and includes bo many of the 

■■ ■ lat it is placed at the head of this sup- 

plementary reference list without further cross-reference to it from subsequent entries 
below. 

3: 0075 5-Chloro-n-valeric acid 

(2) Isomeric chlorinated long-chain esters 

Guest, J. Am. Chem. Soc. 69, 300-302 (1047) 

— Methyl i-chloro-n-valerate : b.p. 80-92° at 18 mm. [From J-chloro-n-valeronitrilo 
80% HjSOt refluxed 50 hr.] 

3:0235 a-C hi oro !so butyric acid 

(3) Tho chloro- and bromoiaobutyronitriles 

Stevens, J. Am. Chem. Soc. 70, 160 (1948) 

® a-Chloroisobutyramide: cryat. from EtOAc, m.p. 115-118°; from aq., m.p. 117-119°. 
[From cr-chloroisobutyryl chloride (3:5385) with cone. NII4OII at 10° in 70% yield ] 
3:02SO Chloromaleic anhydride 

(4) Use of 6 in determination of conjugated diolcfins 

Putnam, Moss, Hall, Ind. Eng. Chem., Anal. Ed. 18, C28-630 (1946) 
xvii 
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3:0430 

(6) 

3:0885 

( 6 ) 

3:1150 

(7) 

( 8 ) 

3:1313 

(9) 

3:1370 

00 ) 

(U> 

3:1430 

• 02 ) 

03) 

3:3293 

04 ) 

OB) 

00 ) 

07) 

08) 

09) 

( 20 ) 

( 21 ) 

( 22 ) 

(23) 

(24) 

(25) 

(26) 

t 

(27) 

(28) 


(9-Chloropropioixic acid 

Convenient synthesis of 0-chloropropionitrilo (from acrylonitrile with hydrogen chloride) 
Stewart, Clark, J. Am. Chem. Soc. 09, 713-714 (1947) 

a-Chloro-dlphenylacetyl chloride 

C as reagent for preparation of benziltc acid esters of tertiary amino alcohols 
King, Holmes, J. Chem. Soc. 1947, 10-1-108; C.A. 41, 6121 (1947) 

Trichloroacetic acid 

Kinetics of tho decomposition of certain salts of 0 in othanol-water mixtures 
Hall, Vcrhock. J. Am. Chem. Soc. G9, 013-010 (1917) 

Kinotics of tho decomposition of C in formamido-water mixtures 
Cochran, Vcrhock, J. Am. Chem. Soc. 09, 2937-2988 (1917) 

Phenacyl chlorldjs 

Tho reaction of O with phenylhydrazino 
van Alphcn, Itec. trail. chim. 05, 112-110 (1940); C.A. 41, 409 (1947) 

Chloroacetlc acid 

Now method for tho detection and determination of C (using pyridine) 

Ramsey, Patterson, J. Assoc. Ofiic. Agr, Chemists 29, 100-111 (1046); C.A. 40, 3369 
(19-10) 

Effect of pH on rate of liydrolyins of C - 

Bcrhenkc, Britton, Ind. Eng. Chem. 38, 644-640 (19-10) 


l,l,l-Txichloro-2,2-diphenylethane 
Derivatives of C 

1 " ... ' r j-. c— r«, »or>r_2208 (19-17) 

. • . . • ' 143; C.A. 40, 5010 (1040) 


l,l,l-Trichloro-2,2-Ws-(/>-chlorophenyl)ethane (“DDT") 

Methods of preparation of C 

BaUcs, J. Chem. Education 22, 122 (1945); C.A. 41, 3085 (19-17) 

Preparation of technical C 

Mosher, Cannon, Conroy, Van Strien, Spalding, Ind. Eng. Chem. 38, 910-923 (1916) 
Preparation of C using HF ns condensing agent 
Simons, Bacon, Bradley, Cassaday, Hccgberg, Tarrant, J. Am. Chem. Soc. 08, 1013- 

_ 1016 (1040) w 

(1940); C.il. 41, 2409 (1947) 


ig. Chem. 39, 868-870, 1683 

ivn tt 




j-.n ■ D; C.A. 39, 4095 (1946) 

. ' ■ to the determination of C in water 

V 15); C.A. 40, 2561 (1946) 

Field test for surface G „ , 

Stiff, Castillo, Ind. Eng. Chem., Anal. Ed. 18, 316-317 (1916) 

«' l.wgnfT' 

t ;.i ■■■ ■. • ' - 49,4842 (1940) 

: ; ■ ■ ■ . I- . 6) 

Determination of p.pMsomer in technical 0 ... 

Cristol, Hayes, Haller, Ind. Eng. Chem., Anal Ed. 18, 339 (1916) 

Determination of p.p'-isomer in technical C 

- - • - ’ i r-_„ r- 1 .^ Ann! Ed. 18,339 (1940) 

r a microscopical method 

. . Anal Ed. 18, 578-682 (1946) 


La Clair, Ind. Eng. Chem., Anal. Ed. 1», /Oi-760 (1946) 
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Determination of £ as spray residue on fresh fruit by three independent methods 
Wichmann, Patterson, Clifford, Klein, Claborn, J. Assoc. Ojfic. Affr. Chemists 20, 
18S-190 (1940). C.A- 40, 0705 (1040) 

Method 1. Organic ehlonne determinations 
Klein, Wichmann. ibid. 29, 191-195 (1946); CJ.. 40, 6705 (1946) 

Method 2. The Sbechtcr-Haller colorimetric procedure 
Clifford, ibid. 20, 195-20G (1946); CJi. 40, 6705 (1940) 

Method 3. 2,4-Dmitrophenylhydrazine method 
Claborn, Patterson, ibid. 29. 200-2 JS (1940), CJ. 40, 0705 (1916) 

Decomposition and volatility o! C and some of its derivatives 

Wichmann. Patterson, Clifford, Klein, Claborn, J. Assoc. Ofic. Agr. Chmis's 29, 


-53 (1947) 


Determination of C by Shcehter procedure, particularly in milk and fata 
Clifford. J. Assoc. Ofic. Ayr. Chemists 30, 337-349 (1947); C\A. 41, 6S39 (1947) 
Nature of the by-products m technical £ 

Giui, Ptammbach. Hth. Chim. Ada. 29, 503-572 (1910), Ezpcnentia 1, 276 (1945) 
C.A. 40, 5919-5941 (1946) 

Simple purification procedure for £ 

K. K. Cook. W. A. Cook, J. Am Chem. Soc. 6S, 1063-1694 (1049) 

Applications of infrared spectroscopy to £ 

Downing. Freed. Walker. Patterson. Ind. Eng. Chen., Anal Ed. 18, 46I-A67 (1940) 
Some derivatives of C 

Raekeberc, Mams, J. Chm. Soc. 1945, S03-S03; C~A. 40, 1150. 5717 (1946) 
Bromine analogs of C 

Cnstol. Haller. J Am. Chem. Soc. 6S, 149-141 (1940) 

Crystal structure of £ and relatives 

Wild, Brandenberper, /Mr rAi"». Acta 29, 1024-1940 (104G), C-A. 41, 42S (1947) 
Synthesis of some analogs of C 

Kirkwood, Dicey. Can. J. Research 24-B, 69-72 (1946); CJI. 40, 5717 (1940) 
Catalj-tic decomposition of C 
Flenner, J. Am. Chem. Soc 68. 2399 (1940) 

Inhibition of catalysed thermal decomposition of £ 

Gunther, Tow, J. Soc. Chem. IrA. 66, 57-59 (1947), C.A. 41, 5675 (1947) 
Dehydrohalogr nation of C 

Warn. Martin. .Vcfti'e 159. 68-09 (1947); CJl. 41, 2715 (1947) 

Estimation of C by methods depending upon dehydrohalogenation 
Wain. Martin. Analyst 72. 1-6 (1947); C.A. 41, 2198 (1947) 

Preparation of di*0>*chlorophen}l)aectie acid from £ 

Gnimmitt, Burk. Eras. Org. Syntheses 26, 21-23 (1946) 

Reaction* of £ and associated compounds 

Forrest, Ptepher.*on. Waters. J. Chem. Soc. 1946. 333-339; C.A. 40, 6038-5040 (1946) 
Cryrtalhiaiioa of £ from binary melts 
Gilpin. McCwae, Ptnedal, Grant. J Am. Chem. See. 76, 208-211 (1947) 
l.l.Dlchloro-l^-Wf-^-ehloropheayDethtne CDDD") 

Anhydrous FeCl» as rearrangement catalyst for tone chlorinated dlphenylethanes 
Fleck. J. 0~ Chem. 12, TOW 12 (1947) 

4 ,6-Dtekloretetereiscl 

For preparation of isomeric 2.4'di'*hlaroresercinol too 
IVtTOs, Kuchina. /• Cm. Chem. (f ’-5-5.fi.) 17, 278-282 (1947); C.A. 42, 534-535 
(1948) 

^-Phceylfhcrucrl chloride 
Cost-prama cf C to p-pVay!pSen*cyl i:xi-de 
Rheiaboldt. Perrier. J. Am. Chrm. Soc. 69, 3148-3149 (1947) 
JA'Dichlorcphrsoiymeetic srii 
Preparation of C from phenol and chlor*>ae»tle arid 
D»k R*tU Fr>e», Kawy, JVrVeHle, J. Chm. EJvtciicn 24, 449 (194?) 
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Freed, J . Am. Chem. Soc. CS, 2112 (1940) 
P-Chlorophenoxyacetic acid 
Sco reference (63) under 3:4095 (above). 
cis-l,2,3,4,5,6'HexachlorocycIohexane 
Preparation of the benzene hcxachlorides 
Gunther, Chemistry & Industry 1916, 399; C.A. 41, 1025 (1947) 


Alkaline degradation of bcn 2 ono hcxachlorides 
Gunther, Blinn, J. Am. Chem. Soc. 69, 1216-1210 (1917) 

The gamma isomer of hexaclilorocyclohcxano 

Slade, Chemistry A Industry 1945, 314-319; C.A. 40, 2257-2250 (1946) 

The epaiton isomer of hcxachlorocyclohcxano 

Kauer, DuVall, Alquiat, Ind. Ena • Chem. 39, 1334-1338 (1947) 

Determination of hexachlorocyclohcxano ia impregnated cloth 
Goldenson, Sass, Irul. Eng. Chem., Anal. Ed. 19, 320-322 (1947) 

Di-(p-chloro phenyl) acetic acid 

Preparation from "DPT"; seo rctcrcnco (45) under 3:32 OS (above) 
Hexachloroethane 

Preparation of C by chlorination of liquid 1,1,2,2-tctrachlorocthano and pentachloro- 
cthano 

Pcarco, Can. J . Research 24-F, 360-370 (1040); C.A. 40, 7X51 (1046) 
Tetrachlorophthallc anhydride 
Reactions and uses of C 

_ Lawlor, Ind. Enp. Chem. 39, 1419-1423 (1047) 

17) 

Nordlander, Cass, J. Am. Chem. Soc. 69, 2679-2082 (1047) 
frons-l^.SA.S.G-Hexachlorocyclohexane 

See references (55 )- (01), inclusive, under eis-isomer (3:4410) (above) 

Carbonyl chloride (Phosgene) . 

Heat capacity, entropy, vapor pressure, and heats of fusion and vaporization of C 
Giaque, Jones, J. Am. Chem. Soc. 70, 120-124 (1948) 

.38, 624-4526 (1946) 

: ■ ona for formation of tetrasubstituted 

ureas 

Lastovalrii, J. Applied Chem. (V.S.S.R.) 10. 440-444 (1946); C.A. 41, 1214 (1947) 
Reaction of G with o-aminobenzoic acid (to give 72-75% yield lsatoio anhydride) 
Wagner, Fegley, Ory. Syntheses 27, 45-47 (1947) 
frflns-l,2*Dlcbloroethylene ^ , c 

) 


cis-l,2-Dlch!oroethylene 

See references (70) and (71) under trans-iaomer (3:5028) (above) 

r*-* — *—"» 


GO, 1100-1105 (1947) 

>■ ■ Chem. Soc. 69, 3045-3047 (1047) 
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3:6100 Carbon tetrachloride 

( — ) See references (72) and (73) under chloroform (3:6050) (above) 

(74 ) Analysis of the system benzeno/ethanol/carbon tctrachlorido (by refractive indices and 
densities) 

Campbell, Miller, Con. J. Research 2S-B, No. 3, 228-242 (1947); C.A. 41, 0839 (1947) 
3:5110 1,2-Dkhloropropene-l (low-boiling stereoisomer) 

( — ) Seo refcrcnco (70) under 3:6028 (above) 

3:6130 1,2-Dlchloroethane 

(76) Reaction of C with benzene 

Korshak, Kolesnikov, Klmrchovnikova, Compl. rend. acad. sci. U.R.S.S. 68, 189-172 

(1917), C.A. 42, 645 (1918) 

3:5150 1,2-Dkhloropropene-l (high-boiling stereoisomer) 

( — ) Sco reference (70) under 3; 6028 (abovo) 

3:5170 1,1,2-Trichloroethylene 

(—) Sco reference (70) under 3:8028 (above) 

(70) Dimerization of C 

llcnne. Rub, J. Am. Chem. Sac. 60, 279-281 (1947) 

3:5190 2,3-Diehloropropene-l 

( — ) See reference (70) under 3:5028 (nbovo) 

3:5210 Trichloroacetflidehyde 

(77) - • ' r- • 

• I 07 (1046); C.A. 40, 3308 (1940) 

(78) • 

Shaw, Bruce. Jnd. Eng. Chem., Anal Ed 19, 88-1-885 (1917) 

(79) Hydrolysis of C in heavy hydrogen water 

Lander, Wright, Nature 168, 38t (1Q4G); C.A. 41, 1998 (1947) 

3:5220 2,3-Dkhlorobutadkne-l,3 

(80) Preparation of C from tri-, tetra-, and pcntachlorobutanes 

Klebanskii, Bclcn'knya, Chcvyclialova, J. Applied Chem. ( U.S.S.R. ) 19, 200-20G 

(1910), C A. 41,685 (1017) 

( — ) Seo rcfercnco (85) under 3:5350 (below) 

3:6280 1,3-Dkhlaropropene-l 

(81) The c»»- and Irons-isomcrs of C 

Andrews, Kepncr, J. Am. Chem. Soc. C9, 2230-^2231 (1917) 

(82) Tho catalytic hydrolysis and characteniation of 0 

HatcJi, Bobcrts, J. Am. Chem. Soc. CS, 1190-119S (1940) 

( — ) Scercfcrenco (70) under 3:6028 (aliovo) 

3:5330 1, 1 ,2 -Trichloro ethane 

(83) Ternary liquid and binary vapor equilibrium of the system: acetone/water/C 

Treybal, Weber, Daley, Jnd, Eng. Chem. 38, 817-821 (1910) 

3:6350 3,4-Dkhlorobutene-l 
(81) " • ' 

(85) 

42, 614-516 (1918) 

3:6X78 S-Chloro-t,2-epoi:yprop*ne ('‘Eptchlorohydrin") 

(80) Condensation of C with phenols fn presence of BFj 

Ik Lovas, II. I/Tebvro, Ccmpt. rend. 222, 555-557 (1910); C.A. 40, 3737 (1910) 

II. Iid’chvre, E. Lovas, Mmc. E. Leva*. Compt. raid. 222, 1439-1410 (19t0); C.A. 

40, 6712 (1910) 

3*5425 Chlorotcetone 

(H7) Condensation of C with formaldehyde 

Hurd, McVhee, Morey, J. Am Chem. Soc. 70, 329-331 (1918) 

3:6(30 a.a-Bkhloroacctone 

(— ) See rcfercnco (87) Under 3:6425 (ntiovo) 


MS) 

U.S.S.R.) 17, 235-252 (1047), C.A, 
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3:5550 

( 88 ) 


1(89) 


(90) 


(91) 


3:5552 

(92) 

(93) 


m 

3:5590 

(95) 

3:5533 

(-) 

3:5725 

(-) 

(-) 

3:5750 

(90) 

(97) 

(-> 

3:5S80 

(-) 

3:5885 

(-) 

3:5900 

(9S) 

3:5910 

(99) 

3:5960 

( 100 ) 

3:5985 

( 101 ) 

( 102 ) 


l,3-Dich!orobutene-2 

Oxidation of C with aqueous HNOj or Ca(NOj)j 

M kryan, 'Butt. Armenian Branch Acad. Set. UJ>.SM., 1944, No. 5/6, 


Sci. UJS^SJi., 1944, No. 5/6, 

Gaseous products of action of zinc dust on C 
Tatevosyan, Vardanyan, Bull Armenian Branch Acad. Sci. V.S.S R. 1941 No' 8 
75-78; C.A. 40, 3394 (1946) ' ’ 

Reaction of C with aromatic hydrocarbons 

Isagulyanta, Muscheghian, Compt. rend. acad. set. UJtJSJS. 66. 165-168 419471* 
CLA. 42, 530 (1948) 1 

2- Chloroethanol-l (ethylene chlorohydrin) 

Determination of C (by hydrolysis and determination of chloride ion) 

Uhrig./nd. Ena. Chem., Anal. Ed. 18, 469 (1940) 

Preparation ancf properties of 0-chtoroethyI esters of boric, silicic, and phosphoric acids 
Jones, Thomas, Pritchard, Bowden, J. Chem. Soc. 1946, 824-827: C.A. 41, 390-391 
(1947) 

Analysis of water-soluble chlorohydrins 

Trafelet, Analytical Chemistry 20, 6S-69 (1948) 
l,3-Diehloro-2-methylpropene-l 
Preparation of cit and Irons isomers of C 
Hatch, Russ, Gordon, J. Am. Chem. Soc. 69, 2614-2616 (1947) 

3- ChIoro-2-(chloromethyl)propene-l 
Seo reference (95) under 3: 5590 (above) 


1,1,2 ,2-Tetrachloroethane (acetylene tetrachloride) 

. ,' f •>••=* "ms containing isobutyl alcohol and G 

' ■ . • 3", . . SO (1946) 

Goldenson. Thomas, J. Jnd. By a- Toxicol. 29, 14-22 (1947); CJL. 41, 1578 (1947) 
Chlorination of C as source of hexachloroethane 
See reference (62) under 3:4835 (above) 

Pentachloro ethane 

Chlorination of C as source of hexachloroethane 
See reference (62) under 3:4835 (above) 

1.2.3- Trichloro-2-inethylpropane 

See reference (95) under 3 : 5590 (above) 

1.3- Dichlorobutanone-2 

Formation of 0 from ethyl methyl ketone by vapor-phase chlorination 
Rabjohn, Rogier, J . Ora. Chem. 11, 781—787 (1946) 

a, or J?-Trichloro-n-butyr aldehyde (“Batyr chloral”) 

Reaction of C with Grignard reagents 

Floutz, J. Am. Chem. Soc. 68, 2499-2491 (1946) 


5 (1946) 

l,3-DfchIoropr 0 panoI-2 (“a-dichlorohydrin”) 

Activated 5; a new colorimetric reagent for vit ami n A 

Sobel, Werbin, Jnd. Eng. Chem., Anal. Ed. Vi, 570-573 (1946) 

Determination of vitamin A with activated C : a comparison with spectrophotometric 
and SbClj methods 

Sobel, Werbin, Ind. Eng. Chem., Anal. Ed. 19, 107—112 (1947) 
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3:6207 Ethyl a-chloroacetate 

(103 ) Behavior of G with arylhydrazines 

van AJphen, Rec. trot. chim. G4, 305-30S (1945); CA. 41, 407 (1947) 

3:6550 /-Chlorobenzoyl chloride 

(104) Conversion of C with pyridine to p-chlorobenzoic acid 

Allen, Kibler, McLachlin, Wilson, Org. Syntheses 26, 1-3 (1946) 

3:6S7S 1-CWoronaphthaJenc 

(105) 1-Halonaphthalcnes in the Friedel-Crafts reaction 

Jacobs, Winstein, Ralls, Robson, J. Org. Chem. 11, 27-33 (1940) 

3:7005 Methyl chloride 

(106) Determination of 0 in air 

Franklin, Gunn, Martin, Ind. Eng. Chem., Anal. Ed. 18, 314-316 (1946) 

(107) Preparation of C (free from dimethyl ether) 

Pieck, Courtoy, Bull. soc. chim. Belg. 56, 65-71 (1947); C.A. 41, 6524 (1947) 

3:7010 Vinyl chloride 

(108) Condensation of alkyl halides with monobalo-olefins 

Schmerling, J. Am. Chem. Soc. €8, 1650-1654 (1946) 

3:7015 Ethyl chloride 

( — ) See reference (70) under 3:5028 (above) 

3:7020 2-Chloropropene-l 

( — ) See reference (108) under 3 : 7010 (above) 

3:7025 2-Chloropropane (isopropyl chloride) 

( — ) See reference (70) under 3.5028 (above) 

( — ) See reference (108) under 3: 7010 (above) 

3:7035 3-Chloropropene-l (ally! chloride ) 

(109) ~ ’ * ' * 55 

■a ns. Am. Inst. 

(110) Conversion o! c wrtti Mg to ftexa diene- 1,5 (Dialiyij w 55-t>5% yield 

Turk, Cbanan,_prp. Syntheses 27, 7-9 (1947) 

(111) Condensation of 0 with aromatic hydrocarbons or aryl halides to give l-aryl-2-chloro- 
propanes 

Patrick, MeBec. Hass, J. Am. Chem. Soc. 68, 1009-1011 (1916) 

( — ) See reference (108) under 3:7010 (above) 

3:7040 l-Chloropropane (n-propyl chloride) 

( — ) See reference (70) under 3:5028 (above) 

3:7015 2-Chloro-2-methylpropane (ter-batyl chloride) 

( — ) See reference (70) under 3 5028 (above) 

( — ) See reference (108) under 3:7010 (above) 

(112) The AlClj-catalyzed addition of C to propylene 

Miller, J. Am Chem Soc. 69, 1764-1768 (1947) 

(113) The condensation of C with cyclohexene 

Schmerling, J. Am. Chem. Soc. 69, 1121-1125 (1947) 

(114) Formation of C by addition of hydrogen chloride to isobutylene 

Mayo, Katz, J. Am. Chem. Soc. 69, 1339-1348 (1947) 

(115) The hydrolysis of C in 95% water/5% acetone solution 

Swain, Ross, J. Am. Chem. Soc. 68, 6 58-661 (1946) 

3:7065 Acetyl chloride 

(116) Ketene dimers from acid halides 

Sauer, J. Am. Chem. Soc. 69, 2444-2448 (1947) 

3:7080 2-Chlorobuta diene-J ,3 (Chloroprene ) 

( — ) See reference (85) under 3: 5350 (above )_ 

(117) Composition and structure of dimers of C 

Klebanskii, Denisova, J. Gen. Chem. {U.SE.R.) 11, 703-716 (1947); C.A. 42, 1215 
(1948) 

3:7085 Cblorometbyl methyl ether 

(118) Reaction of G with terpenea 

Allard. Bull. soc. chim. France 1947, 731-735; C.A. 42, 890 (1948) 
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Propionyl chloride 

Seo reference (100) under 3:5900 (above) 
See reference ( 11 G) under 3:7065 (above) 


l-Chlorobntadiene-1,3 

Synthesis and properties of D 


Petrov, Sopov, J. Gen. Chcm. (U.S.S.R.) 15, 9S1-9S7 (1946); C.A. 40, 6406 (1945) 
See reference (85) under 3:5350 (above) 


2-Chloro-2-methylbutane (fer-amyl chloride) 
See reference (10S) under 3:7010 (above) 


n-Butyryl chloride 

See reference (11G) under 3:7005 (above) 


4-Chloro-2-methyIbutene-2 

Formation of C from isoprene by addition of HC1 
Jones, Chortcy, J. Chan. Soc. 1946,. 832-833; CJL. 41, 3S6 (1947) 
Isovaleryl chloride 

See reference (116) under 3: 7065 (above) 


3-ChIorobutanone-2 

See reference (9S) under 3:5900 (above) 

1.3- Diehlorobutene-l 

The dichlorobutene prepared from crotonaldehyd© 

Andrews, J. Am. Chcm. Soc. 68, 25S4-25S7 (1946) 

1 ,l-Dichlorobutene*2 

Soc reference (121) under 3:7650 (above) 

n«Valeryl chloride 

Sec reference (1IG) under 3:7065 (abovo) 
l'Chtoropropanol-2 (propylene chlorohydrin) 

See reference (04) under 3:5552 (above) . 

1.3- Dichlorobutane 

Preparation of C and its Friedel-Crafts reaction with benzene 
Sisido, Nozaki, J. Am. Chan. Soc. 69, 961-964 (1947) 

1-Chlorob utanone-2 

See reference (9S) under 3 : 5900 (above) 

d,l-l-Chlorobuten-3-ol-2 

Some reactions of G 

Bissinger, Frcdenburg, Kadcsch, Kung, Langston, Stevens, Strain, J . Am. Chcm. Soc. 
69, 2955-2961 (1947) 
n-Caproyl chloride 

Seo reference (116) under 3:7065 (abovo) 
n-Beptanoyl chloride 

Conversion of C to n-heptanoic anhydride with pyridine 

Allen, Kibler, McLnr.htin, Wilson, Org. Syntheses 26, 1-3 (1946) 


• . ' ■ . ■ . ' . eissgerber, Wilkins, Whitmore, Ind. Eng. 

* . in preparation of benrylamines 

■ . . ,4 magnesium chloride and diethyl sulfate 

f > H2060 (1947) 

n-Octanoyl chloride 

See reference (116) under 3:7065 (above) 
fl-Chloroisobutyric acid 

— P-Cblora-isobutyrnmide : cryst. from pet. ether/EiOAc, m.p. 102-104 . /From 
/ 3 -chloroisobutyronitrile by partial hydrolysis with HiSOi: Bee reference (3) under 
3:0235 (above).) 
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3:0295 5-Chloropentanol-l 

( 128 ) “ " 

,< . . ■ «• ■ ■ ■ V . ' 1.109, nf? = 1.6169; 


3:9395 6-ChIorohexanol-l 

(129) Preparation of C and its reactions with amines 

K. N. Campbell, A. II. Sommers, J. F. Kerwin, B. K. Campbell, J. Am. Chem. Soc. 
68, 1557 (1946) 

3:9567 Phenylacetyl chloride 

(130) Friedel-Crafts reactions of C with anthracene, phenanthrcnc, or pyrene 

Hoi, Royer, Bull. soc. chim. 1946, 659-G01; C.A. 41, 3453 (1947) 

3:9858 n-Dodecanoyl chloride (lauroyl chloride) 

(131) Preparation of C 

Ackley, Tesoro, 7nd. Eng. Chem. 18, 444-445 (1946) 

( — ) See reference (116) under 3:7065 (above) 

3:9365 l,l,l-Trichloro-2,2-6rj-(o-ch!orophenyl) ethane ("o.o'-DDT”) 

(132) Reparation of C 

Gdtzi, Helv. Chim. Acta 29, 1159-1163 (1946): C.A. 41, 114-115 (1947) 

(133) Isolation of C from technical DDT 

Cristol, Soloway, Haller, J Am. Chem. Soc. 69, 510-515 (1947) 

3:9885 n-Tetradecanoyl chloride (n-rayristoyl chloride ) 

( — ) See reference (116) under 3 ’7065 (above) 

3:99G0 n-Octadecanoyl chloride (n-stearoyl chloride) 

(— ) See reference (116) under 3:7065 (above) 



INTRODUCTION 


2 


are also present, a compound is said to belong to a higher order: e.g., com- 
pounds of carbon with both hydrogen and nitrogen, with oxygen and nitrogen, 
or with hydrogen, oxygen, and nitrogen comprise Order 2. A systematic 
arrangement of still higher orders has been developed but need not be fully 
amplified here. 

The substance of the present volume is concerned primarily with compounds 
of Order 3, i.c., with compounds containing carbon and chlorine; carbon, 
oxygen, and chlorine; carbon, hydrogen, and chlorine; or carbon, hydrogen, 
oxygen, and chlorine. To all such compounds deemed of sufficiently general 
interest to warrant detailed treatment in this book, serial numbers have been 
assigned as later explained. Although such serial numbers are thus restricted 
to species of Order 3, a vast number of compounds belonging to other orders 
inevitably occurs in the course of the individual texts so that this volume 
has far under utility than might at first glance be supposed. At the same 
time not all substances belonging to Order 3 are given numbers since many 
are not of sufficient value to warrant such extensive treatment. 

2. The matter of suborders 

In the general plan of ordinal classification, it is sometimes (but not always) 
useful to effect subdivision of orders into two suborders according to whether 
or not the pure compounds are colored. For both Orders 1 and 2, such 
subordering has special merit. For the present Order 3 compounds, how- 
ever, the proportion of colored individuals is almost negligible, and employ- 
ment of suborders has been avoided. 

3. The arrangement of compounds of Order 3 into divisons 

Just as the individual compounds of Order 1 were ultimately further sub- 
classified into various genera , each characterized by a common behavior in 
certain prescribed and carefully defined generic tests, so it would of course be 
perfectly possible to set up an analogous series of genera for any or all of the 
higher orders. After considerable reflection and experimentation, however, 
such extension of the method of generic subclassification has seemed an ex- 
travagant formality whose added value for the higher orders does not warrant 
its establishment. Consequently, the individuals comprising the present 
Order 3 are not arranged by genera, and there are no standardized generic 
tests to be systematically applied. 

Instead of arrangement by genera, therefore, the compounds assigned 
serial numbers in this book are arranged in three divisions . The first of these 
divisions comprises members of Order 3 which, when pure, are normally 
solids with at least reasonably definite melting points. The second com- 
prises members of Order 3 which, when pure, are liquids with boiling points 
attainable and recorded at ordinary pressure. The third division comprises 



3 THE SEQUENCE OF COMPOUNDS WITHIN THE THREE DIVISIONS 

members of Order 3 which, even when pure, are liquids which either cannot 
be distilled at atmospheric pressure without serious decomposition or for 
which such data are available only under reduced pressure. Ample cross- 
references connecting the solid and liquid divisions facilitate recognition of 
appropriate cases. 

4. The sequence of compounds within the three divisions 

Division A. The individual solids constituting Division A are arranged 
in the order of increasing magnitude of their respective melting points. For 
compounds on which there is poor agreement regarding the true melting 
point, the value determining the position of the compound relative to its 
neighbors is not necessarily the highest listed. Values printed within square 
brackets have been regarded by the author on the collateral evidence as 
possibly doubtful, and such constants have been discounted in assigning 
positional sequence to the compound. 

Division B. This division, comprising liquids of Order 3 with boiling 
points at ordinary pressure, is (unlike either its predecessor or successor) 
further subdivided into two sections according to the specific gravity at 
20°C. referred to water at 4°C. Section 1 contains such liquids with values 
of D* 0 greater than 1.15; Section 2 contains correspondingly those liquids 
for which the value of Df is less than 1.15. Within each of the sections of 
Division B the individual species are arranged in the order of increasing 
magnitude of their respective boiling points, preferably at 7C0 mm. pressure. 
For compounds whose boiling points at this standard pressure are unreported, 
no attempt has been made to calculate over since to do so seems likely to 
introduce serious uncertainties. 

Division C. This division contains all serially numbered compounds of 
Order 3 which have not been allocated to either of the preceding divisions, 
such cases usually comprising liquids for which boiling points are reported 
only at reduced pressures. Within this division an entirely different method 
of- establishing the listing sequence is employed; viz., the compounds are 
listed in ascending sequence according to the composition of their empirical 
formulas. For any given number of carbon atoms, compounds containing 
carbon and chlorine, or carbon, oxygen, and clilorine, or carbon, hydrogen, 
and chlorine, or carbon, hydrogen, oxygen, and chlorine fall in that sequence. 
Within any one of these four subgroups the sequence is determined by in- 
creasing magnitude of the riumber of component atoms in the sequence (as 
above) of carbon, hydrogen, oxygen, and chlorine. Although expressed in 
words this sounds formidable, even casual inspection of the Tables or of the 
Empirical Formula Index quickly supplies convincing evidence of its complete 
simplicity in actual practice. 
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5. The arrangement of data on individual compounds 

Whether the amount of data for the compounds comprising this volume 
is large or small, and irrespective of numerous variations of details, a certain 
standard form may be recognized as common to all. This form may be 
construed as made up of the following five elements: 

A. The heading. 

B. Fundamental physical constants. 

C. General data on other constants, preparation and properties. 

D. Designation of special or preliminary tests. 

E. Derivatives. 

F. References to the original literature. 

The relative amount of space devoted to these five aspects varies according 
to circumstances. Each is discussed below in much further detail. 

A. The heading 

The heading of each numbered compound comprises (in its most general 
form) five components which always occur in the following sequence from 
left to right, viz., 

1. Location number 2. Name 3. Structural 4. Empirical 5. Bcilstcin 

of compound in (or formula formula reference 

this book (Order 3) names) 

(1) The location number. Each compound on which detailed treatment 
is given in this book has been assigned an arbitrary number to facilitate 
frequent cross reference in indexes and other parts of the text. This number 
consists of a digit representing the order of the compound (thus all species 
of this volume have location numbers beginning with 3), followed by a colon 
and then a four-digit arbitrary number. The system is, therefore, entirely 
comparable to a telephone number, the initial digit preceding the colon cor- 
responding to an exchange, the four following digits corresponding to ’an 
individual line. 

In assigning serial location numbers to the various individuals treated 
in this book, a principle has been maintained whose recognition greatly facili- 
tates recognition of the physical nature of the corresponding substances. 
All members of Division 1 (solids) carry numbers between 1 and 4999; all 
members of Division 2, Section 1, are between 5000 and 6999; all members 
of Division 2, Section 2, are between 7000 and 8999; all members of Division 
3 are between 9000 and 9999. 

For a given compound, the full descriptive data are recorded only in one 
place, i.e., in that corresponding to the location number. When, occasion 
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arises to be reminded in some other portion of the book of certain properties 
of a given compound, the heading only is repeated followed by a cross reference 
to the place of detailed description, the section usually occupied by the 
location number being indicated merely by a dash. The most frequent 
occasion for this type of cross reference is to indicate the boiling point of a 
compound normally met with as a solid, or alternatively the melting point 
of a substance normally met as a liquid. 

(2) The name (or names) of the compound. The second element of the 
heading is devoted to the name (or names) of the compound. Out of all 
possible names, one (regarded for the purposes of this book as the “principal 
name”) has been printed in bold-face capitals. 

In many instances, however, this principal name is followed in ordinary 
typo by one or more other names which are in common use and which might 
occur alternatively to users of this volume. All these names arc appropriately 
entered in the alphabetical name index so that the location number is readily 
obtained irrespective of which name may be sought by the user. 

(3) The slrttclural formula of the compound. Since it is frequently easier to 
interpret the chemical reactions of a compound by contemplation of its 
structural formula rather than its name, such structural pictures arc given 
for all compounds in this volume. 

If s\ particular compound reacts as if it had two different structures, both 
are pictured. 

Although such structural formulations are construed ns the third element 
of the heading of each compound, it may happen that, owing to practical 
Fpacc considerations, the picture is not actually printed ns part of the top 
line but depressed somewhat below’ it. 

(4) The empirical formula. The fourth clement of the heading is the 
empirical formula. This will bo found useful in many ways, particularly in 
suggesting (especially with the amplification afforded by the empirical formula 
index) isomeric compounds from which distinction must be made, and in 
searching the abstract periodicals for data reported after the publication 
of this volume. 

(5) The Bcilstetn reference. Each compound listed in these Tables carries 
In the upper right-hand comer ns the fifth clement of the heading reference 
to Beilstcin’s Ilandbuch der organischen C hemic. All such references designate 
the fourth edition of this important tool. 

At the time of preparation of these Tables, all twenty-seven volumes of 
the primary series (covering the literature up to 1910) together with the 
corresponding twenty-seven volumes of the first supplementary scries (1910- 
1919, inclusive) of Beilstein's Ilandbuch were available. For every* numbered 
compound of these Tables which appears in either the main or first supple- 
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mentary series, the Beilstcin reference will comprise two parts, the first giving 
the volume and page in the main series, the second giving corresponding 
reference to the first supplementary series. To distinguish the latter, the 
volume reference carries the subscript 1, and the page reference is placed be- 
tween parentheses to indicate that the regular pagination of such supple- 
mentary volume is designated. 

In addition to the main and first supplementary series of Beilstein mentioned 
above, there were also available during the preparation of these Tables the 
first five volumes of the second supplementary scries (1920-1929) of Beilstein’s 
Handbuch . For such of the present numbered compounds as were treated 
in this available fragment, the Beilstein reference will, therefore, contain 
a third element representing the volume and page involved. For this kind 
of case the volume reference bears the subscript 2 (to indicate second sup- 
plementary series) together with the page reference in parentheses as before. 

In accordance with the above explanation, a given compound will have 
either two or three Beilstein references. It is, of course, possible for a com- 
pound to have citation to only one or two out of the three maximum possi- 
bilities; absence of any data for a particular Beilstein unit is indicated by 
short dashes after the volume number. 

The remaining possible case is that in which the compound in question is 
of such recent origin that Beilstein contains no reference to it either in the main 
section or either supplementary series. Many such compounds occur in this 
Order 3. Under these circumstances the usual Beilstein citation is replaced 
by the Beilstein System Number of the compound, e.g., Beil, S.N. 644. Such 
type of reference immediately indicates that no reference to the substance is ' 
contained in any Beilstein issues through Vol. V of the second supplementary 
series. Whenever third, fourth, or later supplementary series become avail- 
able, however, this system number will indicate the position of the compound 
within narrow limits, even though volume and page cannot now be predicted. 

The practice of giving all three Beilstein citations wherever possible serves 
as a continual reminder that to look merely in the main series volume of 
Beilstein yields material only up to 1910; for the next two decades the cor- 
responding first and second supplements must also be examined. Xn 'this 
respect these Tables of Order 3 extend the practice of those of Order 1, where 
only the main series citation was made, extension to the first supplement 
being left to the user. 

That these references to Beilstein’s Handbuch are here included only as 
an additional convenience to users of these Tables should be clearly under- 
stood. This book is wholly independent of Beilstein, and those users to 
whom Beilstein may be inaccessible are reassured that the value of these 
Tables to them is in no way impaired. 
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B. Fundamental 'physical constants 

The five components of the standard heading having been discussed, some 
comment upon the next element of each description is required. This next 
clement comprises what are here designated as "fundamental physical con- 
stants” and which in the most general cases consist of data on (1) the melting 
point, (2) boiling point, (3) density, and (4) refractive index. In the sequence 
named, these are arranged in four vertical columns from left to right of a 
given page. For substances which arc solids under ordinary conditions, the 
melting-point column is the first at the left of the page with the boiling-point 
column next following in the left central section. For such solids only rarely 
will density or refractive index data appear. For liquids, however, the first 
left-hand column is devoted to boiling-point data, the melting points being 
displaced to the next right-hand column because of their subordinate value 
in such instances. 

(1) The melting point. Whereas in the earlier Tables of Order 1 the general 
practice was to express only a single figure for this constant, the individual 
descriptions of this book include substantially all values that have been 
reported. However, values which in the light of collective subsequent results 
arc certainly too low, or those which because of their wide range make no 
claim to accuracy, arc omitted. The survey of values thus set forth, to- 
gether with the fact that the source of each value is also given, permits the 
user to form his own opinion concerning the magnitude, degree of concordance, 
and precision of the available data. 

For each individual compound the several values arc arranged in the order 
of diminishing numerical magnitude. In general the value of highest magni- 
tude is employed to determine the place of the individual solid relative to 
its fellows (i.c., to determine its serial location number). However, values 
enclosed by square brackets arc regarded by the author on collateral evidence 
as being abnormally high, and such constants are ignored in establishing the 
serial number of the individual. 

The several melting points are recorded here just as they arc reported in 
the original literature; whenever the designations corrected or uncorrcctcd 
were included in the original source, they arc repeated here; most of the values, 
however, fail to specify whether they are corrected or not. This careless 
usage of much journal literature is to be deplored. 

No attempt has been made in this book generally to maintain a distinction 
between melting point and freezing point. Undoubtedly, most of the values 
reported represent conventional capillary-tube melting points; frequently, 
however, the values arc expressed to a degree of precision suggesting tlmt a 
cooling-curve method was employed. Whenever the distinction is of im- 
portance, the user can readily ascertain full details from the cited references. 
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(2) The boiling point. In complete analogy with its treatment of melting 
points, the individual descriptions of this book include substantially all 
recorded values of the boiling point. These are tabulated in the order of 
diminishing numerical magnitude of the prevailing pressures. Wherever 
the data can be found, the value at 7C0 mm. pressure is cited; however, if 
this is not directly reported, no attempt has been made to convert the avail- 
able figures over to that pressure, as to do so would introduce unwarranted 
assumptions. Values of the boiling point at various pressures are meticulously 
included in the Tables. However, when a careful physicochemical study 
has been made of the vapor pressure of an individual, selected values are 
printed and reference made to the original for further detail. 

Even a casual examination of the boiling point data reported in this book 
leads at once to the conviction that there has been n great variation in the 
precision of measurement of the prevailing pressure over the boiling liquid. 
In fact an incredible proportion of workers has not reported any pressure 
figures at all or complacently referred to the “prevailing atmospheric pres- 
sure,” Even when pressure measurements are reported, the evident general 
lack of concordance becomes distressing evidence of the inadequacy and 
inaccuracy of many of the data in the literature. 

(3) Densities. Unlike the extensive treatment accorded for melting points 
and boiling points, this book does not attempt to tabulate all possible pub- 
lished values for the densities of liquid compounds. However, all available 
data for density at 20°C. referred to water at 4°C. arc given; and, whenever 
possible, the same procedure is extended to values for D* 5 and D™. Note 
that, when values are given for various temperatures, those for the highest 
temperature are printed at the top of the density column, followed in diminish- 
ing magnitude of temperature by the other values. This simple and obvious 
device is intended to assist users of these Tables, but they should be reminded 
that this plan was not (unfortunately) employed with the Tables of Order 1. 

Density data are given for all liquids for which they can be found; for com- 
pounds normally solid, the density is occasionally given for some temperature 
above the melting point, especially if refractive index values at the same 
temperature are also available. 

Whenever in an original paper there exists any uncertainty as to the temper- 
ature of the water with which comparison is made, the lower subscript is 
replaced by a short dash to indicate that the omission of this figure is not 
accidental but is because of inadequate expression in the original. In many 
or even most such cases it is possible that the author intended to convey 
that the density was expressed with respect to water at the same temperature. 
This author, however, declines to make any such assumption and ventures 
to express the view that research workers and journal editors should insist 
upon unambiguous expression of such data. 
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(4) Refractive indices. These are usually given in the form rio, i.e., the 
refractive index determined at 20°C. with the D line of sodium light. In 
some instances data for other lines of the spectrum have been reported here 
when no data on the D line were available. As with the densities above, 
refractive index data are frequently printed for other temperatures, and the 
same typographical convention of placing the higher-temperature values 
above the lower-temperature ones is continued. 

C. General data on other constants, 'preparation , and properties 

The preceding details of the five components of the heading and the four 
so-called fundamental constants having been discussed, it is now desirable 
to comment upon the third element of the text of each compound. The 
material comprising this third section actually comprises most of the space 
of this book. Although sometimes consisting of only a few paragraphs, there 
are many members of Order 3 for which the general exposition of behavior 
requires many pages. Such extended treatments are frequently (although 
not invariably) subdivided by major and minor headings intended to facilitate 
quick recognition of the probable location of particular types of desired 
information. Careful examination of the text of any typical individual 
compound will quickly disclose that it has in general been dealt with in 
generous fashion. At the same time it is obvious that a line must be drawn 
somewhere. For example, in connection with the discussion of an alkyl 
halide such as n-butyl chloride, it is certainly of highest relevance to indicate 
the mode and extent of its ability to form n-butyl magnesium chloride. 
Furthermore, the value of the simpler reactions of the RMgCl compounds, 
particularly with reference to their utility in the identification of the initial 
halide itself, is evident, but on the other hand no attempt has been made to 
cover all the known reactions of butyl magnesium chloride since that would 
involve an undertaking of disproportionate magnitude. 

Although details of the texts of individual compounds naturally differ in 
nature and magnitude and are influenced by the literature content correspond- 
ing to the direction of published research, certain aspects occur with sufficient 
frequency to warrant comment. 

The text of each compound invariably comprises its methods of prepara- 
tion and its chemical behavior. For many of the more common or especially 
important species, these two aspects are often preceded by an introductory 
section containing certain physical data (in addition to that of the heading) 
likely to be of particular interest or utility to organic chemists. Examples 
of such entries include binary and ternary systems with other compounds, 
especially with reference to freezing-point composition data, azeotropes, 
densities and/or refractive indices, etc. In this introductory section also 
attention is frequently directed to methods of quantitative determination 
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of the compound, examples of industrial or other utilization, biochemical 
behavior especially with regard to studies on toxicity, antiseptic character, etc. 
The selection of entries for this introductory section is admittedly arbitrary, 
and users are reminded that this book makes no claim to include all known 
data even on the compounds to which serial numbers are assigned. Indeed, 
in an effort to keep the volume within reasonable bounds, certain types of 
data of value to organic chemists have been deliberately (though regretfully) 
excluded, such ns references to absorption or Raman spectra, dipole moments, 
and viscosities, although many instances of the four fundamental physical 
constants of the heading are drawn from original publications primarily 
concerned with these aspects. 

Within the text of each individual numbered compound (immediately 
following the above-mentioned introductory section, if any), there occurs 
a section on its methods of preparation. This treatment has purposely been 
made as complete as possible. To a limited degree distinction has been 
made between preparation and formation; but, because even in contemporary 
publications many authors fail to report yields, adequate recognition of the 
appropriate category is not always possible. Original results reported only 
in terms of weight have been calculated over to percentage yields. Variations 
in yields by a single method of preparation are contrasted by massing them 
in the text, the uniform practice of following each statement with its cor- 
responding citation serving conveniently to associate each yield with a par- 
ticular modification. With compounds for which there are many modes of 
preparation, the most generally practicable methods are often singled out for 
particular mention at the beginning of the preparative section, followed by 
a systematic presentation of all the recorded methods under various sub- 
headings appropriate to the circumstances. 

Users of this book will find these sections on preparation not only extremely 
useful from the viewpoint of comparison of various alternatives but also 
very stimulating and suggestive in the formulation of unconventional ap- 
proaches to their particular problems. 

Within the text of each numbered compound of this book, following the 
introductory section (if any) and the preparative section, is next set forth 
the significant aspects of its chemical behavior. The length of this part of 
the treatment varies widely from a few phrases to many pages. Very long 
treatments are appropriately subdivided for practical convenience, the particu- 
lar sequence of arrangement being dictated by various circumstances. For 
example, the earlier subdivisions often deal with pyrolysis, reduction, oxida- 
tion, and substitution reactions, followed by the behavior with inorganic and 
organic ^reactants. With bifunctional compounds the initial group is fre- 
quently followed by the behavior of each function with inorganic and organic 
reactants in that order. Users will experience no difficulty in recognizing 
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the systematic organization of each compound. Emphasis has been placed 
upon a systematic and logical presentation of each case, and the above general 
outline has served the construction of this book only as a general guide rather 
than a rigid frame. 

Two matters continually arising within the descriptive text deserve a 
further word of comment. The first relates to the fact that, in the course 
of reporting the chemical behavior of each numbered compound, there is 
necessarily involved reference to many other substances. Such of these 
as appear in cither this volume (Order 3) or its predecessor (Order 1) are 
immediately followed by their serial numbers. A great many other com- 
pounds belonging to orders not yet written up in this series are inevitably 
involved; for such compounds reference to Beilstein is usually made for the 
convenience of the user who may have occasion to follow the matter further. 

The second matter involves the practice of this book with respect to cita- 
tions. Many instances appear which at first glance might appear to involve 
unnecessary repetition of the citation number, but which really comprise 
signals to the reader. As a simple illustration, consider the following extract 
from the text of p-chlorophenol, referring to the method of preparation of 
its A T -(m-nitrophenyl)carbamatc, viz.: “From C with m-nitrobenzazide 
<2831 or w-nitrophenyi isocyanate <2831 in Igr. (283).” This usage designates 
the fact that the preparation of both the m-nitrobenzazide and the m-nitro- 
phcnyl isocyanate is given in reference (283) together with their utilization 
ns reagents in the conversion of p-chlorophenol to the corresponding AT-(m- 
nitrophcnyl)carbamate. Of course, with common!}’ available reagents such 
extra citations need not be included. 

In view of the nature and magnitude of tho text of this book, there may 
be a tendency to regard it as a specialized Beilstein within its field. Such 
a characterization would carry the implication that the text comprises all 
known chemical information with respect to each component compound, 
whereas only the more important representatives of such data are offered. 
In this connection one common misunderstanding with respect to Bcilstcin’s 
Handbuch has significance. The Beilstein classification employs the principle 
of "latest position in the system." This means that, when a given fact 
could logically be placed in several different places, it is in general associated 
with tho last of such places in the systematic plan. For example, os the 
methyl ether of phenol, anisole could conceivably be discussed either under 
methyl alcohol or under phenol. Following the above principle, however, 
Beilstein discusses it under phenol with no mention whatever under methyl 
alcohol. For Beilstcin’s purpose this principle is extremely well founded, 
results in an orderly, systematic, and uniform procedure, and, if properly 
understood, causes no trouble to the user. Its employment docs have the 
unfortunate result, however, that for compounds occurring early in the 
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systematic sequence the impression is often given to the uninitiated that 
nothing is known about reactions involving components themselves listed 
later in the classification scheme. In contrast to the above Beilstein usage, 
the present Tables are unrestricted by any such arbitrary rule. Inasmuch 
as a large proportion of the compounds with which it deals are those which 
in the Beilstein classification appear to be inadequately described because 
of their earlier position in the sequence, users will quickly appreciate the added 
convenience of a generous treatment of the chemistry involved. 

D. 'Preliminary tests 

For certain of the more common compounds included in these Tables , there 
exist specific or semi-specific color tests. These are generally simple to 
execute, may often be applied satisfactorily to minute amounts of material, 
and, when positive, are so significant that their trial, if indicated, should 
invariably precede the derivatization of the sample. Such tests are indicated 
by the symbol ® but should be regarded as merely preliminary in character 
and not always carrying the same conviction as the derivatives. 

E. Derivatives 

The text section of each numbered compound is usually concluded by a 
group of derivatives. Those which for one reason or another have special 
importance are designated by the symbol ® placed at the left-hand side of 
the page. Interspersed with such cases will frequently be found others not 
bearing this symbol but instead merely designated by a dash. Relatives 
of the original parent compound so designated comprise materials, knowledge 
of whose existence (or less commonly nonexistence) or properties may be 
needed for comparison with related cases for the particular parent or other 
isomers thereof. Wherever possible, specific data on each relative included 
in this derivative section are given; in many cases, however, where careful 
systematic search has failed to uncover any published record of the compound, 
it is characterized in these tables as “unreported.” All chemists recognize 
that reliable information that a particular compound has not yet been reported 
is more to be desired than its complete omission; and this feature of this 
volume will effect substantial economies of time for its users. Naturally, as 
time goes by the constant publication of new data will enable some of these 
informational gaps to be filled. 

• More than one value for the melting point of a particular product derived 
from a numbered parent or, conversely, several citations for the same value 
will often be noted through all parts of this book. These practices serve, 
respectively, to suggest caution because of lack of agreement and to attract 
attention to the concordance of results Of several different workers. 

The sequence in which these derivatives are listed has no relation to their 
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respective merits as means of identification of the particular parent. For 
each, class of compounds, the particular sequence is arbitrary but standard 
in form and sequence in order to facilitate intercoraparison and easy reference. 
For any particular class, however, the sequence is similar to that employed 
in Order I for the corresponding nonchlorinated parent. 

F. literature references 

The fifth and final section of the descriptive material comprising each 
serially numbered compound comprises the corresponding references to the 
chemical literature. These are associated with the corresponding portions 
of the descriptive text by arbitrary numbers set in bold-face carets, e.g. 15), 
the journal names being uniformly represented by the standard abbreviations 
employed by Chemical Abstracts. The single exception to the use of Chemical 
Abstracts abbreviations for literature references is that the German journal 
recently known os Chemisches Zentralblatt (but formerly as Chemisches 
Centralblall) is here designated as Cent. This convention adequately suggests 
the name of the periodical in less space and improves the corresponding 
Beilstein abbreviation (C.) by avoiding confusion with Centigrade temper- 
ature. 

The total number of such literature references in this book is very large, 
owing in part to the greatly increased scope of this Order 3 as compared 
with the restricted treatment of compounds of Order 1. It will be observed 
that, in addition to a much fuller record of the four fundamental physical 
constants, and a more generous regard for a diversified array of derivatives, 
this book (unlike its predecessor) deals extensively with the preparation and 
chemical behavior of its component species. Furthermore, whereas the 
earlier book arbitrarily excluded references to the patent literature, the present 
volume not only permits their inclusion but draws rather heavily upon it. 
The rapid growth of industrial organic chemistry, the fact that numerous 
chloro compounds of Order 3 represent individuals of great industrial sig- 
nificance, and the circumstances that for many such cases a large proportion 
of the available information is of such recent origin that little of it can be 
found in conventional monographs or other compendia have combined to 
necessitate considerable empliasis on the technical literature. 

For a given individual numbered compound, a particular published article 
or patent is listed only once. The citation number representing the reference 
may be given many times in the descriptive text, but in the literature reference 
section the reference itself is not repeated. On the other hand, a given 
original article covering several individual compounds included in this book 
'rill be cited under each of the materials to which the article is relevant. 

The order in which the literature references are arranged is determined 
by the sequence in which necessity for their mention arises in the text. This 
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results, of course, in what may appear to be a random sequence. The author 
is well aware that rearrangement of these references into a sequence com- 
prising an alphabetical author index is possible. Such an operation, however, 
has been regarded as impracticable since it would multiply severalfold the 
opportunity for error and would be unlikely to confer advantages commensu- 
rate with the labor involved. 

Literature references to journals considered to be generally accessible are 
given directly; but those to articles in journals with limited circulation or to 
articles in languages other than English, German, French, or Italian are 
usually accompanied by the location of the corresponding abstract in both 
the Chemisettes Centralblalt and the Chemical Abstracts. This leads to the 
suggestion that users of this book, to whom a particular primary publication 
may be inaccessible, may themselves locate the corresponding abstracts by 
means of the usual Author Indexes to these works. Consultation of the 
abstract must never be regarded as equivalent to examination of the original 
publication but is generally better than no information at all. 

Citations to original articles in scientific journals often refer to individual 
pages but sometimes also to a spread of pages, depending upon the nature 
of the article. The practice so frequently employed by others of citing an 
article merely by giving its initial page and leaving to the reader the often 
laborious job of locating the individual page germane to the aspect in question 
is deplored by the present author and has been avoided in this book. When 
a page spread (occasionally extending to the whole of a particular article) is 
cited, the reason is usually that the construction of the original paper is such 
that relevant material is scattered throughout the paper and individual page 
citation might be not only inadequate but even misleading. Since a given 
article appears (in general) but once in the group of literature references as- 
sociated with each numbered compound, however, and since therefore the 
single number representing it may be used many times during the various 
aspects of the corresponding text, users finding that one of several individual 
pages so cited is inapplicable will recognize it is to be associated with some 
other aspect elsewhere in the text. 

Attention is called to certain advantageous and unique practices followed 
by this book in connection with its citations of patents. The first element 
of patent citation is the name of the inventor (or of all, if more than one) if 
this information is known. The second element comprises the name of the 
company to which the patent has been assigned. All American patents are 
required by law to be issued to the inventors but are commonly assigned to 
the sponsor of the work. Foreign patents, however, do not always carry 
the names of individual inventors; in that event the company name has to 
serve both purposes. The third element is the nationality and number of 
the patent accompanied by its date of issue (not application). The fourth 
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element comprises reference to abstracts of the patent both in the Chm- 
isekes Ccntralblall and in Chemical Abstracts. There are three reasons for 
this multiple form of abstract reference. 

The first is that few chemists have immediate access to the corresponding 
original patents themselves and appreciate the convenience of the abstract. 
The second is the plain fact that the patent abstracts published by the 
Chcmischc& Cenlralblatl are usually so much more descriptive and more nearly 
complete than those of Chemical Abstracts that many chemists prefer to 
use the former. Doubters of this difference of quality between the two 
abstract journals are invited to convince themselves by direct com- 
parison. Finally, the Chemical Abstracts reference is also included, how- 
ever, because there may be some users of this book to whom the Ccntralblall 
may not be available or who are timid about their ability to read even tech- 
nical German. If in a particular case the patent has not been abstracted 
at all, this fact is also noted. Furthermore, because of the present inaccessi- 
bility of more recent issues of the Ccnlralblatt, it has been necessary in 
some of the more recent references to cito only Chemical Abstracts. 

In connection with the citation of patents, many instances will bo noted 
in which the reference includes also the equivalent patents of other countries, 
each of these being accompanied by its dates, abstract references, etc., as for 
an individual patent. 

The reader’s attention is directed to the obvious fact that many patents 
are expressed in general terms so that, even though the protection sought 
may frequently cover one or more of the component compounds of this book, 
the specific individuals are not mentioned by name. No attempt has been 
made to interpret such general patents. For this reason systematic searchers 
will often consult higher or lower homologs of the compound comprising 
their initial interest. 

6. Abbreviations 

Necessity for economy of space has required in this book a continuation 
of the extensive set of abbreviations used with the earlier Tables of Order 1 
together with certain additions required by new circumstances. All these 
abbreviations have been selected so as to suggest the full word, particularly 
when assisted by the context. No nttempt has been made to enslave the 
text to the abbreviations, however, and the full word is sometimes employed 
even though a mnemonic for it is given in the Talk of Abbreviations. 

7. Indexes 

Tins l>ook contains five different types of indexes*, throe of these are dis- 
tinctly novel and two arc conventional, as explained below. 
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A. Theempirical formula index 

The index of empirical formula^ lists each of the compounds in this book 
in the conventional familiar form under one or another of four parts according 
to -whether the particular compound contains (1) only carbon and chlorine; 
(2) carbon, oxygen, and chlorine; (3) carbon, hydrogen, and chlorine; (4) 
carbon, hydrogen, oxygen, and chlorine. Within each of these parts the 
individual empirical formulas are arranged in groups according to 'increasing 
numbers of carbon atoms, and for a given number of carbon atoms according 
to increasing numbers of the other component atoms. Within each group 
of isomeric compounds the order of listing follows the sequence of the eight 
units comprising the Chemical Type Index (see below). 

This empirical formula index contains also for each group of isomers both 
the molecular weight and the percentage chlorine content, each computed 
to one place of decimal units. This index not only serves as a convenient 
record of these constants but also suggests to the user isomers of the particular 
individual. The formula index may also be employed occasionally as a 
final verification of the presence or absence of a particular compound from 
the Tables , in possible instances where the names which occur to the worker 
do not appear in the alphabetical index. 

A brief statistical analysis of this index may be of interest. The 1320 
individual compounds comprising this book are distributed among 366 groups 


lers as follows: 

Groups or Isomers 

Individuals 

Part A C/Cl compounds 

11 

11 

Part B C JO /Cl compounds 

18 

21 

Part C C /H /Cl compounds 

135 

£66 

Part D C /H /O /Cl compounds 

202 

722 


— 

" 

Total 

366 

1320 


The minimum number of isomers for a given empirical formula is obviously 
one; 28 of the above 366 groups represent such minimum cases. The maxi- 
mum possible number of individual compounds within a particular empirical 
formula is, of course, indeterminately large; however, it is of interest to note 
that, of the 366 groups of isomers in this book, the largest number of in- 
dividual compounds (21) occurs for the empirical formula CjHtOjCI. Other 
formulas with substantial numbers of individuals comprise C5H9O2CI with 
20, C 7 H 15 CI and CsHjjCl each with 18, CsHuCU with 17, and G«HnCl, 
CbHuCI, and CgHaOCl each with 16, corresponding to a particular molecular 
weight. 

B. Index of empirical formulas by percentage chlorine content 
This index lists the 366 empirical formulas of the numbered compounds 
contained in this book in order of diminishing percentage of chlorine. This 
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type of index is unique; nothing of this sort exists in any other publication 
so far as is known. Many uses of such an index will suggest themselves, the 
most obvious example being to suggest various empirical formulas cor- 
responding to a particular chlorine content. 

Within this index will be observed many examples of identical chlorine 
contents for s'everal different formulas; e.g., a percentage chlorine of 37.5 is 
common to the four different formulas C2H3O2CI, C3H7OCI, CgH«OCl 2 , and 
C11H9CI3, despite the fact (as seen from the Empirical Formula Index) that 
the molecular weights of the last two are quite different from the others. 

C. Index of empirical formulas by molecular weights 

This index lists the 366 empirical formulas of the numbered compounds 
contained in this book in order of increasing magnitude of molecular weight. 
This index (like the preceding one) is unique, and nothing of the sort exists 
in any other publication so far as is known. Many uses of this index will 
suggest themselves, the most obvious example being to suggest various 
empirical formulas having the same molecular magnitude. 

Within this index will also be observed many examples of identical molecular 
weights for several different formulas; e.g., the molecular weight of 136.6 is 
common to the three different formulas C5H9O2CI, CeHxaOCl, and Called. 

D. Index of compounds according to chemical types 

Since, as more fully explained earlier in this chapter, the component in- 
dividuals of this book are not arranged in arbitrary genera and no standardized 
generic tests comparable to those of Order 1 have as yet been developed, the 
inclusion in this volume of an index in which the compounds are arranged 
according to the chemical classes to which they belong is of special value and 
utility. 

In this chemical-type index, each compound is listed in at least one of 
eight chemical classes (units) as follows: 

Unit 1. Chloro substitution products of saturated acyclic hydrocarbons. 

Unit 2. Chloro substitution products of unsaturated acyclic hydrocarbons. 

Unit 3. Chloro substitution products of cyclic hydrocarbons. 

Unit 4. Chloro substitution products of hydroxy compounds (alcohols or phenols). 

Unit 5. Chloro substitution products (and their relatives) of carbonyl compounds 
(aldehydes, ketones, quinones, aldehyde polymers, acetals, alcoholates, etc.).' 

Unit 6. Chloro substitution products of carboxylic acids and anhydrides. 

Unit 7. Acyl chlorides. 

Unit 8. Chlorine substitution products of ethers and of esters. 

Compounds of the last five units containing more than one functional 
group are also listed under such of the others as may be appropriate. For 
example, 2,5-dichloro-3,6-dihydroxybenzoquinone-l,4 is listed both as a 
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carbonyl compound (Unit G) and as a phenol (Unit 4); diethylene glycol 
mono(chloroacctate) is listed not only as an ester (Unit 8) but also as an 
alcohol (Unit 4) and an ether (Unit 8). 

It may be of interest to summarize briefly the distribution of the compounds 
in this book among the several classes as shown in the following summary: 


Unit 1 221 

Unit 2 182 

Unit 3 174 

Unit 4 211 


Unit 5 146 

Unit C 137 

Unit 7 142 

Unit 8 182 


The total number of such unit listings (1395) thus exceeds the number of 
individual compounds (1320) by an amount representing the cases of multiple 
functions. 


E. Alphabetical Index 

This conventional type of index includes not only the “ principal ” name, 
but also all the subsidiary names given in the Tables for every numbered 
compound in this book. It cannot, of course, guarantee to contain every 
name which might conceivably be applied since, for the field of chemistry, 
such names are legion. However, with every name that is listed is associated 
the corresponding location (or serial) number, so that use of this index is 
perfectly straightforward and the index requires no cross referencing within 
itself. The first letter of the first syllabic of the name proper establishes its 
position in the alphabetical sequence irrespective of any literal or numerical 
prefixes such as o-, m-, p-, sec-, ter-, cis Ivans-, a-, 0-, y-, 5-, d- y 1-, meso -. Within 
a particular group of isomers with the same name, however, the sequence is 
o-, m-, p-) sec-, ter-', or o--, 0, y-, 8, etc. Iso is not construed as a prefix but 
as part of the main root. Further details of this sort are given in the intro- 
duction to the index itself. 



CHAPTER II 

DIVISION A. SOLIDS 

(3:0000-3:0499) 


PENTACHLOROACETONE Q 2 CH— C— CClj C 3 HOC! 6 

ft 

M.P. 4-2.1° B.P. 192° 

See 3:6205> Division B; Liquids, Section 1, D™ > 1.15. 

2 ,6-DICHEOROT OLUENE CH S C&iCh 

«Q° 

M.P. 5° . B.P. 199° at 761 mm. &£ = 1.2535 

See 3:6245 Division B: Liquids, Section 1, 0*° > 1.15. 

/r-CHLOROTOLTJENE CH 3 <^ ^>CI C 7 H 7 Ci 

M.P. 4-7.8° B.P. 162° 

See 3:8287. Division B: Liquids, Section 2, D^° < 1.15, 


Beil. I -656 
It— 

Is — 


Beil. V - 296 
Vj~ 

Vy (231) 


Beil.V - 293 
V r (l50) 
Vr(22G) 


l,l-DICHLORO-2-METHYLPROPANOL-2 CHj C^HgOCh Beil. 1-382 

(wnsyro.-Dichloro-fcr-butyl alcohol; r - r i, . I v — 

dichloromethyl-rnethyl-catbinol) 3 V ^ ^ * J 2 — 

OH 

M.P, 4*8° B.P. 151° D\° ~ 1.2363 ng « 1.4598 

See 3:5772 Division B: Liquids, Section 1, D* 0 >115. 


o-CHLOROPHENOL OH CeH fc OCl Beil. VI -183 

VXi-( 98) 

I j ' Vl2-(170) 

M.P. 8.0° B.P. 175-176° D? « 1.3456 til? « 1.5573 

See 3:5980. Division B: Liquids, Section 1, Z)* 3 > 1.15. 


— DI-l^-CHLOROETHYL) CARBONATE C 5 H s 0 3 CI 2 Beil, HI — 

C1CH = C «=<\ nfr- 

CiCHjClUO^^ 0 

M.P. B.r,“ B.P. 240-241° Of - 1.3500 n;" „ 1.4010 

Set 3:G?90. Division B: Liquids, Section 1, Of > 1.15. 

10 
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3:0010 

CINNAMYL CHLORIDE 

, 

CgHgCl 

Beil. V- 482 


(3-Chloro-l-phenylpropene-l ) 

y — CH=CH— CH 2 


Vi-(232) 





Cl 


Vr(372) 

M.P. 

B.P. 






8-9° (1) 

140° 

at 37 mm., si. dec. (5) 

Dl 5 = 1.08815 (0) 

n O 

« 1.58065(9) 

8° (2) 

125-126° 

at 22 mm. 

(0) 

D\ h =» 1.101 (6) 


= 1.687 (8) 

7-8° (3) 

120° 

at 18 mm. 

(6) 

Z>i z = 1.000 (8) 



4-9° (4) 

117-119° 

at 17 mm. 

(7) 





118° 

at 16 mm. 

(8) 





115° 

at 13 mm., si. dec. (5) 





119.5-120.5° 

at 12 mm. 

(0) 





116-117° 

at 12 mm. 

(1) 





108° 

at 12 mm. 

(10) 





10G° 

at 10 mm. 

(11) 





109-110° 

at 6 mm. 

(3) 





102-103° 

at 5 mm. 

(3) 





101.5-103.4° 

at 6 mm. 

(12) 





94° 

at 6 mm. 

(13) 





86-87° 

at 2 mm. 

(3) 





Care should be taken to avoid confusion of C with the acid chloride of cinnamic acid; the 
acid chloride is properly designated as cinnamoyl chloride (3:0330); furthermore note 
that some of the older publications designate C as “ styryl chloride,” which i3 now incorrect 
since in current usage the name styryl is reserved for the radical CaH$.CH=CH — derived 
from styrene (14). 

Attention is also drawn to the fact (not fully recognized in the older work) that in some 
(but not all) reactions of C the prods, obtained may in part be derived from the synionic 
mesomer of C, viz., phenyl-vinyl-carbinyl chloride (3-chloro-3-phenylpropene-l); for 
examples see below. 

C when pure is colorless oil with no odor of HC1; if HC1 is present C soon darkens on 
stdg. — C should leave no residue on distillation, and best yields of RMgCl (see below) 
are obtainable only with freshly distilled C (3). 

(For prepn. of 6 from cinnamyl ale. (1 :5920) with HC1 gas at 0° (yields: 92-93% (1). 
78% (7), 60% (12)) (5) (C) (15), with HC1 gas in CC1« solo, at room temp. (85% yield (7)), 
with 6-7 wt. pts. 6 N HCl on distn. (79% yield (4)), or with cone. HCl + ZnCU in CgHg 
(54% yield (16) see indie, refs.; from cinnamyl ale. (1:5920) with FCI 3 in C^Hj (62.5% 
yield (1)), or PCI 3 + ZnCl 2 in C 6 H 6 (65% (16)) (note that PC1 5 + ZnCl 2 in CsHu gave 
only tar (16)); from cinnamyl ale. (1:5920) with SOCl 2 + pyridine in CHCls (yields: 
83% (3), 69-75% (12)), with SOCl 2 + diethylaniline (18) or other tertiary bases (18), or 
with excess SOCl 2 in C«H« (72% yield (16)) see indie, refs.; from cinnamyl ethers by cleavage 
with HCl (22° B6) on htg. under press, see (8); from cinnamyl acetate (see below) by passing 
in dry HCl see (1§).] 

(For prepn. of C from phenyl-vinyl-carbinol (Beil. VI-572, VI 1 - (283)] (7) with HCl gas 
(7) (10) or with p-nitrobenzoyl chloride in ether on htg. in s.t. (10); from phenyl-vinyl- 
carbinyl acetate with HCl gas see (19),) 

C with Br 2 (1 mole) adds 2 atoms halogen yielding (20) (6) (10) a,/ 9 -dibromo- / y-chloro- 
n-propylbenzene, this, from ether, m.p. 104-105° (6) (10). 

C with cone. HI (D = 1,7) (3 wt. pts.) in AcOH (7) or C with KI in dry acetone (11) 
gives in good yield (7) cinnamyl iodide, pale yel. lfts., which after very careful recrystn. 
from AcOH havem.p. 57° (7) ; note, however, that the substance is very unstable, cf. (7) (11 )• 
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[C on htg. with salts of acids yields a mixt. of the corresp. esters of cinnamyl alcohol 
(1:5920) and phenyl-vinyl-carbinol, the proportions of which vary with the nature of the 
acid radical, the metal, solvent, etc.; for extensive study of the reaction see (19) (7).] — 
{For behavior of C with ethyl sodioacetoacetate (21), Ag salt of 3-hydroxynaphthoquinone- 

l, 4 (2), or with 1,5-dichIoroanthrone -f- aq. KOH (22) see indie. refs.J 

C readily hydrolyzes to the corresp. ale. (1 :5920): e.g., C with aq. on boilg. for 1 hr. is 
75% saponified) 7); C with boilg aq. 1 N NaOH is 95% hydrolyzed in 1 hr. (7); note, 
however, that C is remarkably stable toward strong aq. alk. in cold (e g., with 3.5 vols, 
53% aq. NaOH only trace of hydrolysis even after 8 hrs. shaking (7)); note also that the 
cinnamyl ale. (1 :5920) obtd. by hydrol. is contaminated with di-cinnamyl ether, b.p. 231- 
232°, and probably also by the ether from phenyl-vinyl-carbinol. — C (10 g.) with excess 
cold dil. aq. NajCOj on shaking 85 hrs. gives phenyl-vinyl-carbinol (1.3 g.) + cinnamyl ale. 
(1:5920) (0.7 g.), di-cinnamyl ether (2 6 g.) + unhydrolyzed chlorides (4.1 g.) (7). 

[C with abs. ale. KOH yields only (7) cinnamyl ethyl ether; note, however, that the 
course of the reaction is modified by pres, of aq. and that C with NaOH in 70% aq. ale. 
the cinnamyl ethyl ether is accompanied by 25-30% of ethyl phenyl-vinyl-carbinyl ether 
(7); furthermore C with silver oxide in abs. ale. (thus even in absence of aq,) gives both 
ethers (7) (for numerous details see (7)).) 

[The behavior of C with NHa (or amines) is doubtless similarly influenced by the en- 
vironment but has been less thoroughly studied. — C in ether with large excess cooc. aq. 
NH4OK on stdg. gives (77% yield (23)) tetracinnamylammonium chloride, ndls. from ale., 

m. p. 109° (23); G with abs. ale. NH3 gives (24) (25) (5) mono-, di- and tri-cinnaraylamines.J 
G with tertiary amines forms quaternary salts, e g., C with MejN in abs. EtOH 24 hrs. 

at room temp, gives (2Q) (25) cinnamyl-trimethyl-ammonium chloride, very hygroscopic 
solid (for derivatives see (25) (20)); for quaternary salt formn. of C with dimethylsniline 
(15) or pyridine (6) (5) see indie, refs. 

{0(1 mole) with aniline (4 moles) in ether as directed gives (50% yield (27)) N- (cinnamyl )- 
aniline, m.p. 21°, b.p. 200-202'’ at 12 mm., 178° at 3 mm. (27) ;C (1 mole) with hexamethy- 
lenetetramine (1 mole) in aq. ale. as directed gives (20-30% yield (8)) cinnamaldehyde 
(1:0245).) 

C (freshly distilled) with Mg in dry ether under special conditions gives (83% yield (3)) 
(12) ItMgCl: note carefully, however, that this Gngnard is (or behaves as) a mixture 
consisting of 27% cinnamyl MgCl, C 8 H 5 - — CH=CH.CH2MgCl, accompanied by 73% 
phenyl-vinyl-carbinyl MgCl, CjHs — C(MgCI).CH=CH 2 _{12). 

[The rcactns. of the Grignard mixture thus obtd. from C therefore generally yield prods, 
corresponding to both the components sometimes accompanied by material originating 
from coupling reactns. of ItMgCl (either or both types) with itself: e.g., EMgCI (designating 
the above mixture) on acid hydrolysis with 3 N H2SO4 gives not only both propenyl- 
benzene [Beil. V-481, Vi-(231), V2-(371)j, b.p. 176°, and allylbcnzenc [Beil. V-484, Vi-(233), 
V2-(373)J, b.p. 156° (from the two ItMgCl types) (combined yield 47% (12)), but also a 
high-boilg. residue (81% yield (12)) (from coupling of ItMgCl, sec below).] 

[C (2 moles) with Mg (1 atom wt.) in dry ether subsequently hydrolyzed gives 0 high- 
boilg. frnctn. consisting of a solid and a liquid hydrocarbon: the solid hydrocarbon (8-9% 
yield (28)) (1) is l,G-diphenylhexadiene-l,5 (dicinnamyl) [Beil. Vi-(338), V*-(597)J, Ifts. 
from ale. or AcOH, m.p. 82° (1), 81-82° (29), b.p. 211° at II mm. (1), 180° at 5 mm. (29); 
the liquid hydrocarbon (42.9% yield (28)) has now been recognized (28) (contrary to earlier 
views (1)) as l,4-diphcnylhcxadienc-l,5, b.p. 157-160° at 2 mm., «= 0.9919, rif? = 
1.5890 (28). — For mode of formation of these prods, seo (28).) 

[C converted to ItMgCl (see above) and reacted with NH 2 CI at —20° gives (14% yield 
(33)) cinnamylamine.J 
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® Phenyl-vinyl-acetic acid: cryst. from pet. ether at —10°, m.p. 23-24° (30). [From 
RMgCl with CO 2 (note that ord. method gives low yields (38% (3) cf. (17}) but simple 
modification of carbonation technique raises yield to 62-CG% (3)).] — This acid on 
htg. or on warming with cither alk. or acid isomcrizes (by change in position of double 
bond) to a-phenylcrotonic acid (mcthylatropic acid) [Beil. IX-015)] (sec also next 
paragraph). 

a-Phenylcrotonic acid (methylatropic acid): pr. from ale., ndls. or lfts. from aq., 

m.p. 135-130° (17) (p-nitrobenzyl ester, m.p. 80-81° (31)) (see also preceding para- 
graph). [From RMgCl (above) with ethyl chloroformatc (3:7295) followed by 
hydrolysis of the intermediate ethyl phenyl- vinyl-acetatc by htg. with 20% HC1 or 
by shaking for 2 days with alkali (the hydrolysis being accompanied by simultaneous 
rearr. of the unsatd. linkage) (30).) 

® Phenyl-vinyl-acetic anilide: cryst. from CgHe, ale., or CIIC1 3 , m.p. 97-98° (30). 
[From RMgCl (above) with phenyl isocyanate in dry ether (30); this prod, may be 
accompanied by a small amt. of a-phcnylcrotonaniHdc, m.p. 192°, from partial eom- 
crization during the rcactn. (30).] 

® W-(Cinnamyl)phthalimide: cryst. from 90% nlc. or 90% AcOH (24) or from n-PrOH 
(32), m.p. 150° (32), 153° (24). [From C with K phthalimide by htg. at 100° for 
several hrs. (24); note that the structure of this prod, has been confirmed as the cinnamyl 
(and not the phenyl-vinyl-carbinyl) type (32).] 

. . . ~ . „ . 4 - 178(1010). (2) Fiescr, J • Am. Chcm. Soe. 48, 3213 (1020). 

1052-1055 (1931). (4) Norris, Watt, Thomas. J. Am. 
), Franke, Arch. Pharm. 247, 333-334 (1900). (6) Klagcs, 
7) Meisonheimcr, Link, Ann. 479, 211-277 (1930). (8) 
Bert, Doricr, Compt. rend. 101, 332-333 (1030); Cent. 1930, II 2370; C.A. 24 , 5739 (1930). (9) 
Goebel. Wonzke, J. Am. Chcm. Soc. 60, 608 (1038). (10) Meiscnhcimer, Schmidt, Ann. 475, 
178-170 (1929). 

I ' “ *“■ rn (’2) Young, Ballou, Nozaki, J. Am. Chcm. 

l.l • \m. Chem. Soc. CO, 2005 (1938). (14) 

■ ■ I 1 *, 1-1 .-1- 1%nn» RrtJ, ftOC. 

v ». 1 : ■ . 1 ; : ‘ i". 

1 ' IV.'. 

(21) Bergmann, Corte, J. Chcm. Soc. 1935, 1304. (22) ~ " r 1 V f ~ 

Soc. 1935, 110-1. (23) Emdc, Arch. Pharm. 249, 93-103 : ■' 1 “■ ■ 

1865 (1803). (25) Emdo, Arch. Pharm. 244, 2T1-277 ( ■' ■ 

Pharm. 243, 75-78 (1005). (27) von Braun, Tauber. / I -. 

• * ... m — c„ ci onTO-orvrn (29)' . , 'I. ‘ 

,40 (1931). 

■ r (1932). (32) Bergmann, J. Chem. Soc. 1935, 

, 58, 28 (1030). 


HEXACHLOROBUTENE-Y C 4 H 2 Cla Bell. S.N. 11 

M.P. 9.5-11° B.P. 125.5° at 25 mm. 

See 3:9050. Division C: Liquids with b.p. only at reduced pressure. 
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3:0013 7-CHLOROHEPTANOL-l CII:.(CIIj)s.Cn 1 OH CtH»0Cl Beil. S.N. 24 
( wCUorcy-n-hcptyl alcohol) ^ 

M.P. B.P. 

10-11° (1> <2} 150° at 20 mm. (1} Z>i 5 - 0.0008 (I) n|? « 1.4S3G7 (1) 

120° at 13.5 mm. (3) 

Cryst. from It. pet. 

{For prepn. of C from a,whcptamethyknc glycol (m p 205° (3), 18° (1), b.p 151° at 
14 mm. (1), 146° nt 9 mm. (3)) with cone. IICI as directed (yields; C5% (4), 462% (3), 
43% (1)) fee mdic. refs.j 

{C with thiophenol in nq. NnOII htd. 3 hrs. gives (i ) 7-hydroxy-n-hept) 1 phenyl sulfide, 
ndls from pet., m.p, 49°; this prod, with SOCI; gives (I) 7-chioro-n-hcptyl plienyl sulfide, 
brown oil (no coasts, reported).! 

lO (l mole) with Et*KH (3-4 moles) in a t. at 120-100° for 12-15 hrs gives (80% yield 
(3}) "-(dictliylnminojlicptanol-l, b.p. 132° at 9 5 mm , Oj° » 0 SGSl, «[? *■> J.45GI, cf. (0); 
this prod, with SOClj in C«ll« yields (3) (G> 7- (die thy bimino )-n-hcptyl chloride, b.p. 120° 
at 15 mm., «{? « I.452S (3) (corresp. U HC1, m p. 82-84° (0)) j 
0 with morpholine gives (5) aim. quant 7-(4-morphohnyl)hcptanol-I, b.p. 1 55.5-155.8* 
at 5 mm., D\ s » 0.9783, riff « I 4747 (corresp A'-phenylearbamate, m.p. 71.0-72.0° cor.) 
(5). — C (1 mole) with A’-phcnyl piperazine (2 moles) nt 100° for 5 hrs. gives (4) in aim. 
100% yield (ns salt) A'-(* -hydroxy -n-hepty 1 )-A"-phen> Ipt jicmrinc, m.p. 75.5-7G 5° cor 
(corresp. A'-piienylcnrbamnto, m p. 9G 5-97.5° cor ). 

© 7-Chloro-n-heptyI A r -pbeny!carbamatc : ndls. from pet. or dil. ale., m.p. 70-77° 
(3), 70° (l|. 

3:0013 ( 1 ) Bennett. Mosses, J. Chrm. Sac. 1031, 10*9-1700 (2} Bennett, Reynolds, J . Chem . 

Sor. 1535, 139. (3) Altman, Ilec. irar chan. 57, 051-932 (193S). O) Anderson. Pollard. J. Am. 
Chrm. Sac. 61, 3139-3440 (1939). (5) Anderson, Pollard. J. Am Chrm. Soc. 61, 3140-31 tl 
(1934). ((j) pyjuan, Lc\cnc (to BootV Ihirc Drug Co ), Brit. 402,159, Dec 21, 1933, Cent. 1934, 
l 2005: C.A. 2$, 30S1 (1034). 

3:0014 tO-CHLORODECANOL-1 CH : .(CH:)»,CH:OJI C,oH:iOCl Beil. I -420 

(w-Chloro-»-decyl L L-1213) 

alcohol) w Ii— 

M.P. B.P. 

10-11* (J) 101-lfl.V at 20 mm. (2) Z>; 3 - 0.0030 (1) n$ - 1.40700(1) 

147.5-140* at 9 mm. {3) 

Cry»t. from pet. eth. ft). — Almost in*ol. oq.; cas. sol. ale , ether, C\H«, pet, ether, 

_ {fur prepn. of C from n,t*-dccamcthylenr glyrol (Boil. 1-191, Ir(25G), lj-(5G0)| (m p. 
<4 5* (1)) with cone, HCI (lOvol* ) on boilg 4 hn> (2) (3) (for improvements of this method 
CD) (yields: 65% Mh 5G% (2)) ac* indie it N I 
iConilbtn.with fuvd NnOII lavs HCI giving two product* regarded {2} as deoameth) lone 
and decen-l-ol, but their etruelurv* Live l>cen question's! (3) } 

0 with thiophenol in nq. X.lOH, heated 3 hrs, >i*ld* (1) lfHi)dn)t)-nd<r)l phenyl 
lulfile, n<U<. from It. jx-t , mp GO 5* (1); this prod, w ith £OC1j gives 10-chlorxvei-decyl 
Jl.etiyl ftilfide, cryst. from ale , m p 27..V (!) 
b "ith morpheme gives (.’} aim quant. I(V(4-rr)''>rph'>hri\l)<!oo.nm>|.I, jn p 305-495°, 

' 1M.0-1G50* at 2 mm {runvqt .V*(<*-ni|>hthy!)<-irf>itn.ite, m p CA a -67 A* cor. (5)), 

~~ ^ (1 mole) with .V-phrti) Ipijvname (2 mole*) at K»)’ fur 5 hr> give* (5) tn aim 1W% 
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forma, of C from cetyl ale. -h PC1$ (in pres. of mesityl oxido + AejO) (61.5% yield) see 
(10). — For formn. of C from cetyl ale, with PCI3 see (5), hut note that prod, always conts. 
unchanged cetyl ale, (1:5945) and cctcnc-1 (1:7000) (12) cf. (2).] 

[For prepn. of C from cetyl stearate (1 :2193) with dry HC1 gas (97% yield (11)), from 
cetyl acetate (1 -.2038) with dry HC1 gas + ZnCU at 180° (13) see indie, refs.] 

[For formn. of G from a mixt. of K palmitato + K chloroacctato by electrolysis see (8).] 

PHYSICAL BEHAVIOR OF C 

[For study of electrophoretic mobility of emulsions of C see (14).] 

CHEMICAL BEHAVIOR OF C 
Wrrn Inorganic Reactants 

With metals. [C with la in dry ether under Nj gives (100% yield (15)) CjsHjjLj; on 
carbonation of mixt. with COj this is converted (51% yield (15)) to n-hcptadccanoic acid 
(margaric acid) (1:0035): note, however, that C with Li in pet. cth, (b.p. 30-35®) gives 
(15) only 03% yield Ci6H33Li nnd thi3 on carbonation only 27_% overall yield of margaric 
acid accompanied by other prods. — For analogous reacts, of C with Na sco (15) (16); for 
react, of C with Ca in dry ether under Nj see (15).] 

C with Mg in dry ether 4- traco I2 gives in 6 hrs. (9G% yield (1)) CiB^MgCl. 

With NHj. [C with liq. NH 3 in ale. in s.t. at 170° for 24 hrs. gives (70% yield (17)) 
di-n-hcxadccylaminc, cryst. from ale., m.p. 65°, b.p. 220° at 3 mm. (17), accompanied by 
(24% yield (17))»-hctxadccylamine, m.p. 45°, b.p. 140-148° at 3 mm. (B.HC1, lfts. from 
abs. ale., m.p. 178® (17)).) 

With misc. inorg. reactants. [C over spec, prepd. AI2O3 at 250° loses HC1 giving (94% 
yield (18)) of a mixt. of hexadecenes together with other prodsj 

[C with ICOH at 200-300® gives (19) palmitic acid (1 :0G50); C with ale. KSH gives (21) 
n-hcxadccyl mercaptan; C with ale. IQS gives (21) di-n-bcxadccyl sulfide.] 

[0 with Na2SC>3.7H20 (G moles) at 19G-200® for 8 hrs. under press, gives (98% yield (20)) 
sodium cctancsulfonatc-1.] 

[For study of rate of reactn. of O with IQ in acetone at 50° and GO® See (3).] 

Wrrn Organic Reactants 

[C with ale. KOH gives (5) ethyl n-hexadecyl ether, f.p. 19.9° (5); 0 with sodium nllyi 
oxide refluxed 30 hrs. gives (70% yield (22)) allyl n-hexadccyl ether, pi. from aq. ale., 
m.p. 25® (22).] 

[C (1 mole) with 33% ale. MeNH: (1 mole) in s.t. at 140-150® for IS hrs. gives (G8% 
yield (17)) JV-methyl-di-n-hcxadccylamine, ndls. from ale., m.p. 36-37®, b.p. 209-271® at 
1 mm. (17) ^accompanied by (15% yield (17)) N-nicthyl-n-hexadecylammc, b.p. 147-160® 
at 1 mm. (B.HC1, m.p. 169-170° (17)). — C (1 mole) with Me«NH (2 moles) in ale. in 
s.t. at 140® for _14 hrs. gives (82.5% yield (17)) W,f7-dimethyl-n-hexadccylamine, b.p. 
158° at 3 mm. (B.HCI, lfts. from AcOEt/dioxane 5/1, m.p, 198® (17)).] 

C with tertiary amines gives by addn. the corresp. quaternary ammonium salts [e.g., C 
with MC3N (2 moles) in ale. in s.t. at 100-105° for 12-1G hrs. (17), or C with MejN (1 mole) 
in closed bottle at 110® for 5 lire. (7), gives (100% yield (17)) tri meth yl -n-hexadccyl* 
ammonium chloride, hygroscopic lfts. from AcOEt/dc., m.p. abt. 70° (17); for study of 
surfaco tension of aq. solns. of this salt see (7)]. 

0 with pyridine (1 mole) in s.t. at 110® for 15 hrs. (23) or at 120° for 8 hrs. (7) gives 
n-hexadecyl-pyridinium chloride, cryst. with 1 H«0 from nlc./ether or CeH 6 , m.p. 83° (23), 
82® (24) [for study of surface tension (7), conductivity (24), and elec, potential (24) of aq. 
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solus. of this salt sec indie, refs.; for cat. hydrogenation of this salt to JV-(n-hexadecyI_) 
piperidine.HCl, m.p. ISO® see (23); for study of favorable effect of press, on reactn. of C 
with pyridine see (12)]. 

{For analogous reactn, of C with iV,2V-dimethyl-benzyIamino (17) or with isoquinoline 
{23) see indie. rcfs.J 

[For reactn. of C with a-picoline + NaNH2 yielding a- (n -hep tad ecy 1 ) py ri di ne, m.p 
23.5°, b.p. 206° at 2.5 mm., B.PkOH, m.p. 87°, or of C with 7-picohne + NaNH2 yielding 
7- (n-heptadecyl ) py ridi ne, m.p. 33®, b.p. 207-210° at 2,5 mm., B.PkOH, m.p. 115°, see 
(9)] 

n-Hexadecyl/i-nitrobenzoate: m.p 58 4° cor. (25). [Prepd. indirectly.] 

n-Hexadecyl 3,5-dinitrobenzoate: m.p 66°. [Prepd. indirectly.] 

A r -(n-Hexadecyl)phthalimide: unreported. 

iS-(n-Hexadecy2)isothiourea hydrochloride: m p. 126-128° (2G). [From C with 

thiourea in ale. on refluxing 3-4 days (26) ] 

n-Hcxadecyl mercuric chloride: cryst. from pet. eth. or AcOEt, m.p. 114-115° (15). 

[Prepd. indirectly; note that m p. cf mixts. of this prod, with either n-Cjj^sHgCl 
(m p. 114-114.5°) or CisHjjBgCl (m.p 115-116°) is depressed (15).] 

3:0015 (1) Houbcn, Boedler, Fischer, Ber C9, 176S-1769; 1779-1780 (1936). (2) Clark, Streight, 
Trans. Roy. Soc. Canada (3) 23, III 77-89 (1929) (3) Conant, Hussey, J. Am. Chan. Soc. 47, 

485 (1925). (4) Norris, Taylor, J. Am. Chem Soc. 46, 750 (1924). (5) Phillips, Mumford. 
J. Chem. Soc. 1931, 1732-1735. (0) Tuttscheff. Jahresbcr. 1860, 40C. (7) Hauser, Niles. 
J. Phys. Chem. 45, 954-959 (1940). (8) Matsui, Arakawa, Mem Coll Sri. Kyoto Imp. Univ. 
A- 15, 169-194 (1932); Cent. 1932, II 2167; C.A 26, 5204 (1932). (9) Tschitsehibabin, Bull. soc. 
chim. (5) 5, 431-432 (1938). (10) Drake. Marvel. J. Otq. Chem 2, 394 (1937). 

(11) Guyer, Bieler, Hardmeier, Help. Chim. Acta 20, 1462-1467 (1937). (12) Fawcett, Gibson, 
J. Chem. Soc. 1934, 390-400. (13) Deutsche Hydnerworko A.G , Gcr. 567,014, Dec. 24, 1932; 
Cent. 1933, I 1015; C.A. 27, 1361 (1033). (14) Dickinson. 7Van.s. Faraday Soc 37, 140-148 
(1941). (15) Meals, J. Otq. Chan. 9, 211-218 (1944). (16) Morton. LeFevre, Hechenbleikner, 
J. Am. Chan. Soc. 59, 757 (1930). (17) TVestphal, Jerchel. Ber. 73, 1006-1011 (1940). (18) 
Asinger, Ber. 75, 1254-1256 (1942). (10) Schrauth, Ger. 327.048. Oct. 4, 1920; C.A. 15, 2009 
(1921). (20) Turkiewicz. St. Pilat, Ba. 71, 285 (1938). 

(21) Fndati, Ann. 83, 10-20 (1852), (22) Davies, Heilbron, Givens, J. Chem Soc. 1930, 2545. 
(23) Karrer, Kahnt, Epstein, Jaffe, Ishii, Helv. Chim Acta 21, 233-236 (1938) (24) Lotterinoser, 

Frotscher, Kolloid-Beihcfte 45, 305-307, 316, 320, 324. 340, 343 (1937). (25) Armstrong, Copen- 
haver, J. Am. Chem. Soc. 65, 2252-2253 (1943). (26) Sprague, Johnson, J. Am. Chem. Soc. 59, 
1838-1839 (X937). 

O 

sym.-o-PHTHALYL DICHLORIDE A- Cl CgH^OaCU Beil. IX - 805 

0 / IXi-(3G3) 

\C— Cl 

I) 


M.P. 1G° B.P. 27G.7° at 760 mm. Dj° « 1.408D 

See 3:6900. Division B: Liquids, Section 1, D\° > 1.15. 


3-CHLOROBIPHENYL 

M.P, 16“ B.P. 284-285° 



C l2 H 9 Cl 


rig = 1.5G92 


Beil. V - 579 
V t — 
VH483) 


See 3:8940. Division B. Liquids, Section 2, < 1.15 
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formn. of 0 from cetyl ale. + PCI 5 (in pres, of mesityl oxide + Ac 2 0) (61.5% yield) see 
(10). — For formn. of C from cetyl ale. with PC1 3 sec (5), but note that prod, always conts^ 
unchanged cetyl ale. (1:5045) and cetene-1 (1:7000) (12) cf. (2).l 

(For prepn. of C from cetyl stearate (1:2193) with dry HC1 gas (97% yield ( 11 )), from 
cetyl acetate (1 :2_038) with dry HCl gas + ZnCl 2 at 180° (13) see indie, refs.l 

(For formn. of C from a mixt. of K palmitate + K chloroacetate by electrolysis see (8}.J 

PHYSICAL BEHAVIOR OF C 

[For study of electrophoretic mobility of emulsions of C see (14).] 

CHEMICAL BEHAVIOR OF 0 
Wrrn Inorganic Reactants 

With metals. [C with Li in dry’ ether under Nj gives (100% yield (15)) CisHajLi; on 
corbonation of mixt. with C0 2 this is converted (51% yield (15)) to n-heptadecanoic acid 
(margaric acid) (1:0635): note, however, that C with Li in pet. eth. (b.p. 30-35°) gives 
(15) only 63% yield CieHjjLi and this on corbonation only 27% overall yield of margaric 
acid accompanied by other prods. — For analogous reacts, of C with Na see (15) (16); for 
react, of C with Ca in dry ether under N* see (15}.J 

C with Mg in dry ether + trace I 2 gives in 6 hrs. (96% yield (1» CuEuMgCl. 

With NH 3 . 1C with llq. NHs in ale. in s.t. at 170° for 24 hrs. gives (70% yield (17J) 
di-n-hexadccylaminc, cryst. from ale., m.p. 05°, b.p. 220° at 3 mm. (17), accompanied by 
(24% yield (17))n~hexadccylatnine, m.p. 45°, b.p. 146-148° at 3 mm. (B.HCI, Ifts. from 
abs. ale., m.p. 178° (17».) 

With misc. inorg. reactants. [C over spec, prepd. A1 2 Oj at 250° loses HCl giving (94% 
yield (18)) of a mixt. of hexadecenea together with other prods. I 

’*• KSH gives (21) 

(9S% yield (20)) 

sodium cetanesulfonatc-1.) 

[For study of rate of rcactn. of G with Id in acetone at 50° and 60° see (3).[ 

With Organic Reactants 

[C with ale. KOH gives (5) ethyl n-hexadecyl ether, f.p. 19.9° (5); C with sodium allyl 
oxide refluxed 30 hrs. gives (70% yield (22)) allyl n-hexadccyl ether, pi. from aq. ale., 
m.p. 25° (22).] 

(C (1 mole) with 33% ale. MeNHj (1 mole) in s.t. at 140-150° for 18 hrs. gives (6S% 
yield (17)) JV-methyl-di-n-hexadecylamine, ndls. from ale., m.p. 36-37°, b.p. 269-271° at 
1 mm. (17) accompanied by (15% yield (17)) V-methyl-n-hexadecylamine, b.p. 147-150* 
at 1 mm. (B.HCI, m.p. 169-170° (17)). — C (1 mole) with Me-NH (2 moles) in ale. in 
s.t. at 140° for U hrs. gives (82.5% yield (17)) A r ,A r *dimethyI-n-hexadecylamine, b.p. 
158° at 3 mm. (B.HCI, lfts- from AcOEt/dioxane5/l, m.p. 19S° (17)).] 

C with tertiary amines gives by addn. the corresp. quaternary ammonium salts [e.g., C 
With MejN (2 moles) in ale. in s.t. at 100-105° for 12-16 hrs. (17), or C with MeaX (1 mole) 
in closed bottle at 110° for 5 hrs. (7), gives (100% yield (17)) trimethyl-«~bexadecyl- 
ammonium chloride, hygroscopic Ifts. from AcOEt/alc., m.p. abt. 70° (17); for study of 
surfaee tension of aq. solns. of this salt see (7)]. 

C with pyridine (1 mole) in s.t. at 110° for 15 hrs. (23) or at 120° for 8 hrs. ( 7 )^gives 
Ti-hexadecyl-pyridinium chloride, cryst. with 1 H 2 0 from alc./ether or CcH«, m.p. 83 (23), 
82° (24) [for study of surface tension (7), conductivity (24), and elec, potential (24) of aq. 
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solns, of this salt see indie, refs.; for cat. hydrogenation of this salt to tf-(n-hcxadecyl) 
piperidine.HCl, m.p. 180° see (23); for study of favorable effect of press, on reactn. of C 
with pyridine see (12)}. 

(For analogous reactn of C with A^iV-dirnetbyl-benzylamine (17) or with isoquinoffne 
(23) see indie, refs.} 

(For reactn. of C with a-picohne + NaNHj yielding a-(n-heptadecyl)pjTjdine, m.p 
23.5°, b.p. 20G* at 2.5 mm , B.PkOH, m.p. 87°, or of C with -y-picoline + NaNH 2 yielding 
7-(n-heptadecyl )pyridine, m.p. 33°, b.p. 207-210° at 2.5 mm., B.PkOH, m.p. 115°, see 
<9M 


n-Hexadecyl p-nitrobenzoate: m p. 68.4° cor. (25) fPrepd. indirectly.] 

n-Hexadecyl 3,6-dinitrobenzoate: m.p. 66°. [Prepd. indirectly.] 

N-(n-Hexafiecyl)phthalimifie: unreporied. 

S- (n-Hexadecyl )isothiourea hydrochloride: m.p. 120-128° (2GJ. (From G with 

thiourea in ale. on refluxing 3-4 days (26) ] 

— — — n-Hexadecyl mercuric chloride: ciyst. from pet. eth. or AcOEt, m.p. 114-115° (15). 
[Prepd. indirectly; note that m.p. cf mixts. of this prod, with either n-CuH2iHgCl 
(m.p, 114-114.5°) or Ci&HjiHgCI (m.p. 115-116°) is depressed (15).] 

3:0015 (1) Houben, Boedler, Fischer. Ber. 09, I7CS-I7G9, 1779-17S0 (1936). (2) Clark, Streight, 
Tram. Roy. Soc Canada (3) 23, 111 77-89 (1929). (3) Conant. llusscy, J. Am. Chem. Soc. 47, 
485 (1925). (4) Norris, Taylor, J. Am. Chem. Soc. 46, 75G (1924) (5) Phillips, Mumford, 

J. Chem Soc. 1931, 1732-1735. (C) Tuttscheff. Jahresber. I860, 400. (7) Hauser, Niles, 
J. Phys. Chem. 45, 954-959 (1940). (8) Matsui, Arakawa, Man. Coll Set. Kyoto Imp. Univ. 
A-15, 189-194 (1932); Cent . 1932, II 2IG7; C.A 26, 5204 (1932). (9) Tschitschibabia. Bull. toe. 
chim. (5) 5, 431-432 (1938). (10) Drake, Man-el, J. Org. Chem 2, 394 (1937). 

(11) Guyer, Bieler, Hardmeier, Helv. Chim. Acta 20, 1462-1407 (1937). (12) Fawcett, Gibson, 
J. Chem Soc. 1934, 390-400 (13) Deutsche Hydnerwerke A.G., Ger 507,014, Dec. 24, 1932; 

Cent. 1933, I 1015; C.A. 27, 1361 (1933). (14) Dickinson, Tram Faraday Soc 37, 140-148 
(1941), (15) Meals, J. Org- Chem. 9, 211-218 (19-14). (16) Morton, LeFevre, Hechenbleikner, 
J. Am. Chem. Soc. 58, 757 (193C). (17) Weatpfaal, Jcrchel. Ber. 73, 10 00-1011 (1940). (18) 
A finger, Ber. 75, 1254-I25G (1942). (19) Scbraulh, Ger. 327,048, Oct. 4, 1920; CJL. 15, 2009 
(1921). (20) Turkiewicr, St. Pilat, Ber. 71, 285 (1938). 

(21) Fridau. Ann. 83, 10-20 (1852). (?2) Davies, Hcilbron, Gi\ons, J. Chem Soc. 1930, 2545. 
(23) Karrer, Kahnt, Epstein, JafTe, Ishii, Helv. Chim. Acta 21, 233-036 (1938) (24) Lottermoscr, 

Frotseher, Kolloid-Beihefle 45, 305-307, 316, 320, 324, 340, 343 (1937)- (25) Armstrong, Copen- 
haver, J. Am Chem. Soc. 65, 2252-2253 (1943). (26) Sprague, Johnson, J. Am. Chem. Soc. 59, 
1838-1839 (1937). 

O 

<U CsIIiOjCIj Beil. IX - SOS 
IX, -(303) 


rj/m.-o-PHTHALYL BICHLORIDE 


a 


\C-CI 


M.P. 1C° B.P. 270.7“ at 760 mm. Z*i° «* 1.4 089 

See 3: 6900. tHcision B: Liquids, Section 1, Dj° > 1.15. 

3-CHLOROBIPHENYL ' ~ C„H»Cl 


<^> 


M.P. 1C* B.P. 284-285° 

Sec 3:8940. Division B: Liquids, Section 2, < 1.15. 


n!> « 1.GG02 


BeD. V - 579 
V,— 
V2-(483) 
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G is insol. aq.; sol. in ale. or ether. 

[For prepn. from a-chloroteovaleromtrile with cone. HC1 at 100° see (1); from sodium 
isovalerate with ag. H0C1 see (2)J 
C with PClj yields (1) a-chloroisovalcryl chloride (3:8144). 

Methyl o-chloro-isovalerate : unreported. 

■ ■■ — Ethyl a-chloro-isovalerate : unreported. 

a-Chloro-isovaleramide: unreported. 

a-Chloro-isovaler-anilide: unreported. 

— — a-Chloro-isovalero-/)-toluidide: unreported. 

3: 0050 (1) Servais, Rce. trot. chim. 20, 51-53 (1B01). (2) Schlehusch. Ann . 141, 323 (1867). 


1,2,4-TRICHLOROBENZENE Cl OT 3 CI 3 



M.P. 17° B.P. 213° cor. 

See 3:6420. Division B: Liquids, Section \ t > 1.15. 


BeiLV- 204 

V r (U2) 

Vr-(156) 


m-CHLOROBENZALDEHYDE 



C 7 H 5 OCI 


M.P. 17° B.P. 216° -= 1.2410 

See 3 : G475. Division B: Liquids, Section 1, D^° > 1.15. 


Beil. VII- 234 
VII r (133) 

itg « 1.5591 


2,2,2-TRICHLOROETHANOI^-l CUC.CH 2 OH CjHjOCU 

09^,/9-Trichlorocthyl alcohol) 

M.P. 17-18° B.P. 161° 

See 3 : 6775- Division B: Liquids, Section 1, Dj° > 1.15. 

3:0060 BENZOHYDRYL CHLORIDE H CijHnCl 

(Diphenylmethyl chloride, s v i / \ 

diphenylcarbinyl chloride, \ / j x . / 

diphenyl-chloromethane, Cl 

«-chIorodiphenyImethane) 1 


Beil. I - 338 
Ii-(170) 
Iz-(337) 


Beil. V- 590 
V,-(278) 
V2-(500) 


M.P. 


B.P. 



[20.5° 

0)] 

100-191° 

at 247 mm. (12) D 

18° 

( 2 ) 

173° 

at 19 mm. 

(13) (14) 

17.6 

(3) 

169-170° 

at 17 mm. 

( 10 ) 

17-18° 

(4) 

165° 

at 17 am. 

(15) 

17° 

(5) 

167° 

at 16 mm. 

(4) 

13-16° 

( 6 ) 

165.5° 

at 16 mm. 

( 1 ) 

14.5 0 

(7) 

161-162° 

at 13 am. 

(3) 

14° 

( 8 ) 

158.0-159.5° 

at 12 mm. 

(!) 

(9) (24) 

155-157° 

at 12 mm. 

(16) 

13-14° 

( 10 ) 

156° 

at 10 mm. 

(?) 


1.1398 (10) nl ?- 5 - 1.5959 {10) 
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13-14° (11) 


148-150° at 6 mm. (6) 
146.5-147.6° at 6 mm. (17) 


141° 

135-145° 

119-120° 

113-114° 

115-116° 

115° 


at 4 mm. (18) 
at 4 mm. (8) 
at 2.6 mm. (19) 
at 1.5 mm, (5) 
at 1 mm. (19) 
at 1 mm. (3) 


C rapidly becomes turbid in contact with atmosphere and should be kept in sealed 
tubes (1). — C on attempted distn- at ord. press. loses HC1 and gives 1 , 1 ,2,2-tetraphenyl- 
ethane jBcil. V-739, Vi-(371)) (20), m p. 21 1°, and 1,1,2,2-tetraphenylethyiene (Beil 
V-743, Vr(376)l (9), m.p. 227°. 

(For prepn. of C from diphenylcarbinol (1 :5960) with dry HCI gas alone (9) (21), or in 
C 6 H 6 (92% yield (14)), or in CsH 6 + CaCl* (yield: 90% (1), 85% (3)) (11) (17), with 
SOClj in toluene (93.3% yield (2J), with PC1 & in FOCI* (92% yield (14)), or with BeCIj 
(77% yield (8)) see indie, refs.; from diphenylmethane (1 : 7120) with PCL at 170° (together 
with other products) (22) or with NOC1 (together with other products) (23) see indie, refs. : 
for formn. of C from thphenylcarbinyl MgBr with C1CN (42% yield + 8% diphenylacetont- 
trile -f- 5% 1,1,2,2-tetraphenyIethane) see (10); from bis- (diphenylcarbinyl ) ether m C*Hs 
with HCI gas (77% yield) sec (1); from diphenylcarbinylbydrazine with boilg. dil. HCI see 
(24); from diphenyldiazomethane with HCI gas in ether at —80° see (25) 1 
(& with molecular Ag in CgHg in absence of O* gives 100% yield (19) of 1,1,2,2-tetra- 
phenyIethane (see first paragraph); in pres, of pure Oj yield drops to 2-8% and other 
products arc formed (19); C in C«H« refluxed some hours with Na gives (S0-9Q% yield 
(14)) (9) (21) 1,1,2,2-tetraphenyIethane (see first paragraph); C with Na in Iiq. NHa give3 
(26) 1,1,2,2-tetraphenyIethane (65% yield) -)- diphenylmethane (1.7120) (27% yield).) 

C in dry ether treated with Mg 4- trace of I 2 immediately ppts. 1,1,2,2-tetraphenyIethane 
whose yield may reach 95 5% (2); however, under special conditions (6) C in ether with 
Mg -f trace of I* gives (51-71%) corresp. RMgCl cpd.; this prod, upon treatment with 
CO 2 gives (yield: 84% (G), 32.5% (2)) dipbenylacetic acid (1 :0765), m p. 148°; the RMgCl 
cpd. does not react (2), however, with phenyl isocyanate. 

(C with pure AICIj immediately resinifies (II); however, C in C«H« with AlCIj gives (11) 
triphenyl-chloromethane (3:3410) + diphenylmethane (1:7120) with a very’ little tri- 
pbenylmethane ( 1 : 7220) .J 

[0 htd. with 20% aq. NajSOj coin, for 3 hrs. at 120° gives (100% yield (28)) (27) bis- 
(diphenylmethyl) ether (Beil. VI-679, VI|-(32G)), cryst. from ale., m p. 109° (27), 110° (17); 
note that this reaction probably results from intermediate diphenylcarbinol and that 
none of the expected sulfonate can be isolatcd.j 
{For reactn. of C with phenols + ZnCl 2 yielding mono-, di- or tri-alkylated phenols 
according to conditions see (13) (29) cf. (30); for reactn. of C with thiopbenols 6ee (31); for 
rcactn, of C with excess Br.Mg.CsC.MgBr giving (40-50% yield) 1,1,4,4-tetraphenyl- 
butine see (32); for rcactn. of G with anthrone 4- KOH see (33).] 

C with aq. hydrolyzes yielding diphenylcarbinol (1 :5960) or its reactn. products accord- 
ing to particular conditions; for extensive studies 6cc (34) (12) (35) (18) (40) (35). — C with 
EtOH undergoes alcoholysis yielding ethyl diphenylcarbinyl ether + HCI (far very ex- 
tensive studies of this and related reactions see (1) (36) (4) (17) (37) (7) (35). • — C after 
warming with ale. may then be titrated quant, with stand, alkali using phenolphthalein (I). 

Diphenylcarbinyl acetate {Beil. VI-680, VIH328)): cryst. from AcOH, m p, 40-41°. 

[From C with KOAc in AcOH (22).] 
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{19) Htimnicki, Tiocznxki Chem. 11, 070-673 (1931); Cent. 1931, II 3331. (20) Jusa, Itiesz, 

Monatsh. 58, 143 (1031). 

(21) Gtlnthcr, Haller, KOster (to I.G.), Gcr. 441,320, March 1, 1927; Cent. 1927, 1 2358. {22} 
Farbwerko Metetcr Lucius & BrUning, Gcr. 300,491, Oct, 3, 1922; Cent. 1923, II 479. (23) Chem. 
Fabrik. von Hoyden, Gcr. 365,212, Dec. 11, 1922; Cent. 1923, II 251. {21) Kaufm&nn, Arch. 
Pharm. 2C5, 235-230 (1027). 

SUCCINYL (DI) CHLORIDE Cl C 4 H 4 O 2 CI 2 

CH,— i=o 

iHj-c=o 

k 

M.P. 20” B.P. 103“ at 760 mm. D\° - 1.3748 

See 3:0200. Division D: Liquids, Section 1, > 1.15. 

• METHYL m-CHLOROBENZOATE V-COOCH 3 CsHtOiCI BeU.K-338 

cr' ni- 

M.P. 20-21° B.P. 231° at 763.5 mm. 

See 3:GG70. Division B: Liquids, Section 1, D*° > 1.15. 


BeU. H - 613 
Hi- (264) 
Hr(553) 


ng* - 1.4083 


P -CHL OR 0 ACET OPHEN O NE 



CbHtOCI 

CIIj 


M.P. 20-21° B.P. 232° 


Di° « 1.188 


See 3:0735. Division B: Liquids, Section 1, D\° > 1.15. 


BeU. VH - 281 
Vni-( 161 ) 


w,c*-DICHLOROACETOPHENONE C 8 H 8 OCl, BeU. VH- 282 

VIIi-(152) 

M.P. 20° B.P. 247-248° 

See 3:6835. Division B: Liquids, Section 1, D\° > 1.15. 


-CHClj 


3:0000 /.-CHLOROPHENETOLE Cl<^ ^OCaHs C 8 H 0 OCI 
(p-Chlorophcnyl ethyl ether) 


M.P. 31° (1) B.P. 211.0° cor. (3) D?o% « 1.12310 (2) 

20.0° (2) 210-212° (1)(4) 

20° (3) 


BeU. VI- 187 
VIi- 
Vlj-(176) 

nj, 9 « 1.5227 {5) 


Colorless oil, volatile with steam (6). ' 

[For prepn. from p-chlorophenol (3:0475) -4* C 2 H 5 I in presence of KOH see (1), in 
presence of IC 2 CO 3 + acetone (74% yield) see (4).] 

C grad, added to 2 pts. cone. HNO 3 (D = 1.485) with cooling, then poured intoaq., gives 
(6) 4-chloro~2-ni trophenetole [Beil VI-238], pale yel. ndls. from ale., m p. 61° (6). [The 
mother liquor contains somo 4-chloro-2,6-dinitrophenol [Beil. VI-260], m.p. 80° (6).] 



35 


SOLIDS 


3 : 0090 - 3:0095 


C Ltd. at 100° with. abt. 30 pts. of a soln. of const.-boilg. HBr (1 vol.) in AcOH (2 vols.) 
for 2 hrs. gave {4} 85% yield of p-chloropbenol (3:0475). 

(@ 6-ChIoro-2-ethozybenzenesulfonamide: cryst. from dil. ale., m.p. 134-134.5° u.c. (7). 
(From C by treat, with chlorosulfonic ac. followed by conversion of the intermediate 
sulfonyl chloride to the sulfonamide by treatment with (NH<)jC0 3 (71% yield {?))]. 
(Note that this prod, depresses the m.p of the corresponding deriv. (m.p. 132-133° 
u.c.) from o-chlorophenetole (3*8735) (7) 1 

3:0090 (1) Beilstein, Kurbatow, Ann. 176, 31 (1875). (2) Swarts, J. chim. phys. 20, 76 (1923). 

(3) Peratoner, Ortoleva. Gazz. chim. i tal. 28, I 226 (1898). (4) Boroscl, J. Am. Chem. Soc. 53, 

1408-1409 (1931). (5) Cotton, Mouton.'Ann. chim. (8) 28, 216 (1913). (6) Reverdin, During, 
Ber. 32, 163 (1899). (7} Huntress, Carten, J. Am. Chem. Soc. 62, 603-604 (1940). 

3: 0095 1-CHLORO-OCTADECANE CHj (CH 2 )is.CH 2 Cl C^H^CI Beil. S.N. 10 
(n-Octadecyl chloride; • 

stearyl chloride) 

M.P. 21° {1} B.P. 180-190° at 12 mm. (1) (2) 

18° (2) 

Care must be taken to avoid confusion of C with the acid chloride of stearic acid which 
is often designated as stearoyl chloride (3*9960). 

(For prepn. of C from octadecanol-1 (stearyl ale.) (1:5953) with excess PCIj on htg. 
(no statement of yields) (1) (10) or with PCU in SOClj (100% yield (10)) see indie, refs.] 
(For study of beat of adsorption of C on steel and its bearing on lubrication see (1); for 
study of electrophoretic mobility of emulsions of 0 6ce (3) ] 

C with Mg in dry ether yields (4) n-CisH 3 7MgCl (this prod, with cyclopen tanone (1 :5446) 
gives (4) a tertiary ale. which on dehydration with KHSO4 yields (4) n-octadecylcyclo- 
pentene, b.p. 173-174° at 3 mm , m p 19°, D<° == 0.8462; similarly CigH^MgCI with 
cyclohexanone (1:5465) gives (4) a tertiary ale. which with ICIISO4 loses aq. giving (4) 
n-octadecylcyclohexene, b.p. 179-180° at 3 mm , m p. 20°, — 0.8458]. 

(C with CjHa + AJCIs undergoes Fnedel-Crafts reactn. yielding (4) n-(?)-octadccyI- 
benzene (Beil. V-473, Vi-(36I)I, m.p. 25-26°, b.p. 180-181° at 3 mm., Dl° = 0.8566, 
n“n 1.4826.] 

C (1 molc)with pyridine (1 mole) ins t. at 110° lor 15 hrs. gives (5) thcconvsp quaternary 
salt, N-(rt-octadecyl)pyndinium cliloride, cryst from alc./cthcr or C#H« as monohydrate, 
m.p. 82° (5), 86° (6); for study of conductivity and electric potential of latter sec (6). 

n-Octadecyl p-nitrobenzoate: m.p. 01.3® cor. (7). (Prcpd. indirectly.] 

n-Octadecyl 3,6-dinitrobenzoate: unreported. 

W-(n-OctadecyI)phthalimlde: unreported. 

S-{n-Octadecyl)isothiourea: m.p 83-85° (S). IPrepd. indirectly ] 

n-Octadecyl mercuric chloride: m.p. 115-116° (9). (Prepd. indirectly: note that 

mp. of this prod, either with CuH«HgCl (m.p. 114-115°) or with CuHjTHgBr 
(m.p. 110-111°) is depressed (9).] 

3:0095 (I) Frewfnc, Proc. Ii<rj. Soc. ( London ) A-1S2, 270-2S6 (1944). (2) Meyer, Streuli, 
(!<U. Chim. Acta 20, 1179-1183 (1937). (3) Dickiawi. Trans. Faraday See. 37, 140-143 (1941). 

(4) Sm'da, Gcma-uncr, Ber. 72, 11C3-1I73 (1939). (5) Knrrer, Kahnt. Epstein, JalTe. I-ihfi, 
Bel*. Chtm. Aeta 21, 231-234 ( I03S). (0) Lottrrmo«cr, Frot«eher, KoUoid-Beieheftc 45, 305-306, 
320-321. 325, 341 (1937). (7) Armstrong, Copenhaver, J. Am. Chem. Soc. 65, 2252-2253 (1943). 

(5) Snell, Weinberger, J. Am. Chem. Soc. 61, 453 (1939). (9) Meal*. J. Org. Chtm. 9, 213-217 
(1944). (10) Da%*iea. Ileilbron. Owens, J. Chem. Soc. 1930, 2510. 
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— n-OCTADECANOYL CHLORIDE Ci 8 H 35 OC1 

(Stearoyl chloride) CH 3 .(CH 2 )ib — 0=0 

M.P. 23-34° B.P. 215° at 15 mm. 


Bell. H - 384 
Hi- (176) 
Hr (360) 


See 3 : 9960. Division C: Liquids with b.p. reported only at reduced pressure. 


3:0100 1-CHLOROHEPTADECANE CH 3 .(CH 2 )i 5 .CH 2 Cl C 17 H 3 5C1 
(n-Heptadecyl chloride) 

M.P. 24° (!) B.P. 192-195° at 10 mm. (1) 


Beil. I — 

1 ( Ii-(CO) 

. ^ 2 — ' ' ' 


[For prepn. of G from JV-bcnzoylhcptadecylamme (N-(n-heptadecyl)benzamide) with 
PCI* on distn. (50% yield) see (1); from silver stearate (or other Btearates of metals of 
l&t, 2nd, or 3rd group) with Cl 2 Bee (2).] 


— n-Heptadecyl />-nitrobenzoate: m.p. 53.8° cor. (3). [Prepd. indirectly.] 

n-Heptadecyl 3, 5-dinltrobenzoate: unreported. ' '< 

— • N-(n-Heptadecyl)phthalimide: unreported. 

S-(n-Heptadecyl)isothiourea picrate: unreported. 

— — n-Heptadecyl mercuric chloride: unreported. 

3:0100 (1) von Braun, Sobeoki, Ber. 44, 1473 (1911). (2) C. Hunsdiecker, H. Hunsdiecker, 

E. Vogt, U.S. 2,170,181, Oct. 17, 1939; C.A. M, 1G8G (1940): Brit. 456.505, Dec. 10. 1936; Cent. 
1937, I 2258; C.A., 31, 2233 (1937): French 803,941, Oct. 12, 1930; Cent. 1937, 1 2258; [C.A. 31, 
2610 (1937)]. (3) Armstrong, Copenhavcr, J. Am. Chem. Soc. 65, 2252-2253 (1943). 


3:0120 2-CHLORO CYCLOHEXAN ONE-1 


HjO^ V 


C 6 H 9 OCI 

H 


Hjl 


IV. 


V 

h 2 


M.P. 

24° (1) 

23-24° (2) 
23.2° cor. (19} 
23° (3) (4) (5) 
22-23° (6) (7) 


B.P. 

90-91° at 14-16 mm. (19) DfjJ- 1.1G1 (6) 

88-90° at 16 mm. (6) 

82-85° at 14 mm. (8) 

82° at 13 mm. (4) 

82-83° at 10 mm. (3) . . 

80.5° at 11 mm. (5) , 

79° at 7 mm. (6) 


Beil. VH- 10 
VH r (8) 


nr? = 1.4825 (6) 


0 has very disagreeable physiological effects; breathing of its ether solutions or exposure 
of sMn to its vapor produces violent illness and temporary complete blindness ^also produces 
an eczema on the hands (although sensitivity of individuals varies) (9). C dec. slightly 
on distn. even in vacuo (10). 

[For prepn. from cyclohexanone (1 : 5465) with CI 2 4* H 2 O (61-66% yield (19)), by actn. 
of Cl 2 + CaC0 3 + H 2 0 (H0C1) (50-60% yield (7) (8)) see (7) (8) (10) (3) (4); by direct 
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acta, of CIj in AcOH (10 0% yield (8)) see (8); via A r -chIorourca (80% yield (5)) or electro- 
chera. chlorination in HC1 (18); for prepn. from cyclohexanol (1.6415) by actn, of CI 2 + 
CaCOj + H 2 O (H0C1) (50-60% yield (G) (9» (1) see these; for prepn. (57% yield (5)) 
from 2-chlorocycIohcxanol-l (3:01^5) by oridn. with KjCrjO; -f- H 2 SO< + AcOH see (5).J 
C with ale. KOH (II) yields (by ring contraction) cydopentanccarboxylic acid (Beil. 
IX-6] or its ethyl ester (Beil. IXi-(4)J — C with dil. alk. (3) or boilg. cone. K 2 CO 3 coin. 
(3) (12) or shaking with 40% KjCOj (50% yield (13)) gives corresp. ale., viz , cyclohexanol- 
2-one-l or adipoin [Beil. VIIIi-(504)J, cryst. from ale., m.p. 113° (3) (14) (after fusion 
remclts at 90® (14), DS® (13), 92-92.5® (12). [Adipoin gives oxime, m.p. 102-103° (13); 
p-nitrophenylhy draz one, m.p. 146® dec. (14); semicarbazonc, m p. 238® (13); benzoate, 
m p. 122-123® (13).] 

G with NaCN (2 moles) in ale gives (64% yield (6)) 2-cyanocycIohexanone-l , b.p. 
140-141° at 15 mm. Or 129-131® at 7 mm. (6), which upon alk. hydrolysis gives (84.7% 
yield (6)) n-pimehc acid (1.0456), m.p. 104-105° (6) [Used in mfg. of pimelic acid (15).] 
0 with ter-butyl-, cyclobexyl-, or isopropyl MgCl is reduced to cis-2-chlorocycIohexanol 
(3:9374). (C with other Jt.Mg.X cpds. leads to 5-mcmbered ring cpds. which cannot be 
considered here ] 

[C with diazomethane gives (7) (100% yield (17)) cr-chlorocycloheptanone.] 

3:0120 (1) Vavon, Mitchovitch, Bull, soc chim. (4) 45, 965 Note (a) (1929). (2) Favorskii, 

' 3) Bouvcault, Chereau, 

r (1909) (5) Detoeuf, 

■ 291-1295 (1933). (7) 

J. Am. Cheat . Soe- 5G, 

• Kendall, J . Am. Chem. 

Soc. 42, 2618 (X920). 



O' i- . ■■ 

Ja |i;i, 

224-227 (1935). (17) Giratis. Bullock, J Am. Chem. Soc. 59, 945 (1937). (18) Szper, Bull, 

soc, chim. (4; 51, 656 (1932) (19) Newman, Farbman, Hipshcr, Org. Syntheses, 25, 22-24 (1945). 

. 4-METHOXYBENZOYL CHLORIDE C 6 H 7 0jCl Beil. X - 1C3 

Xr-( 77) 


M.P. 24° B.P. 2G2-2G3 0 = 1.2G09 nf , 0 - 1.5802 

See 3:6890 Division B: Liquids, Section 1, £> 4 ° > 1.15. 

3:0138 ter-B UTYI, TRICHLORO ACETATE C 6 H 9 0 2 CIj Beil. S.N. 1GO 

Cl 3 C.CO.O.C<H» 

M.P. 25.5° (1) B.P. 37° at 1 mm. (1) D\ 5 = 1.2363 (1) n™ = 1.4398 (1) 

Cryst. from pentane or MeOH at 0° (1). 

[For prepn- of 0 from trichloroacetyl chloride (3:5420) with (er-butyl ale. (1:6140) in 
pyridine in cold (95% yield (1)), or from trichloroacetic acid (3.1150) with isobutylene at 
60° (80% yield ( 1 )) see indie, refs.] 

3:013S (1) Scovill, Burk, Lankclma, J. Am. Chan. Soe. 06, 1039 (1944). 
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3,5-DICHLOROTOLTJENE CII 8 



M.P. 20° B.P. 201-202° cor. at 760 mm. 


CyHjClj 


Beil. V -296 
Vj — 

V 2 — 


See 3:6310. Division B: Liquids, Section 1, > 1.15. 

«-NAPHTHOYL CHLORIDE O C u HjOCl 

^ ^-C-Cl 

M.P. 20° B.P. 297.5° 

See 3:0930. Division B: Liquids, Section 1, Dj° > 1.15. 


BeiL IX- 648 
IXi-(275) 


3:0142 2, 4,6-TRICHLOROBENZAL (DI) CHLORIDE CiHjCU Beil. S.H. 466 

(2,4,6-Tricldorobcnzylidcnc (di)chloridc) 


M.P. 27° (1) B.P. 158° at 16 nun. {1) 

Cryst. from MeOH 

(For prepn. of 0 from 2,4,0-trichlorotoluenc (3:0380) with Cl 2 at 200° (82% yield) see 

(iy 

O on hydrolysis with fumg. H2SO4 gives (94% yield (1)) 2,4.6-trichIorobenzaldehyde 
(3:1200). 

3:0142 (I) Lock, JJer. CC, 1632 (1933). 



3:0160 2.G-DICHLORO-3-METHYLPHENOL OH C 7 H 6 0C1 2 
(2,6-Di chloro-m-crcsol ) CV^Nci 


\Jci 


Mj 


BeU. VI — 
VIi- 
Vl2-{356) 


M.P. 27“ (1) B.P. 240.6-242.6° (1) 

230.5-240.6° at 746 mm. (2) 

80-85° at 4 mm. (2) 

[For prepn. of C from 4-amino-2,6-dicliIoro-3-methylphcnol (1) via diazotization and 
treatment with alk. SnCh (very poor yield) bcc (1); from 3-mcthylphenol-2,6-disulfonic 
acid (1) or from 3-racthylphcnolsulfonic acid-6 in nitrobenzene (2) with CI2 see indie, refs.; 
from 2-chloro-3-methylphcnol (3:1055) or from 6-chloro-3-methylphenol (3:0700) in cold 
CHCI3 with 1 mole Cl 2 see (1); from m-crcsol (1:1730) in CHCI3 at 0° with CIj (other 
products are also formed) sec (1).] 

C in CHCIj with 1 mole CI 2 gives aim. quant, yield (1) 2,4,6-trichlonwn-cresol (3:0018), 
m.p. 46° (1). 

C in CHCI3 with 1 mole Br 2 yields (2) 2,6-d:chloro-4-bromo-3-methyIphenol, m.p. 64-65° 

( 2 ). ' 

© 2,6-Dichloro-3-methyIphenyl benzoate: clusters of small prismatic pi. from ale., 
m.p. 90.5° (1). (From C with benzoyl chloride in pyridine (1).] 
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<g> 2,G-Dichloro-3-methylphcnyI benzenesulfonate: thin lustrous pi. from ale., m.p. 
70° (1). (From C with benzenesulfonyl chloride in pyndine (l).j (Note proximity 
of the m.p. of thjs deriv. to that of the corresp. deriv. of 2,4-dichloro-3-methylphenoI 
(3:1205).! 

(gi 2,6-Dichloro-3-raethyIphenyl p-tolueaesulfonate : email pr, from ale., m.p. 92-92.5° 
(1). (From 0 with p-toluenesulfonyl chloride in pyridine (I). I 

3:0150 (1) Huston, Chen, J. Am. Chem. Soc. 55, 4217-4218 (1933). (2) Huston, Neely, J.Am. 
Chem. Soc. 57, 2178 (1935). 

3:0158 2-CHLORO-3,4-DIMETHYLPHENOL OH CgH a OCl Beil. SN. 529 
(3-Chloro-o-4-xyIenol) /Vj 

IJch 3 

ch 3 

M.P. 27° (1) 

Cryst. from It. pet. 

JFor prepn. of C from 2-ammo-3,4-dimetbylphenol (3-aminoo-4-xylenol) (1) via diazoti- 
zation and use of CujCIi reaction (yield not stated) see (1).J 

The nitration of C has not been reported, and neither of the two possible mononitro- 
derivs. nor the corresp. dimtro-deriv. is known. 

2-Chloro-3,4~dimethylphenyl acetate; unreported. 

<g> 2-Chloro-3,4-dimethyIphenyl benzoate: m.p. 87° (1). 

3:0158 (1) Hinkel, Ayling, Bevon, J Chem. Soc., 1928, 2531. 


3:0165 0'PIIENOXYETHYL CHLORIDE 
(0-Chloroethyl phenyl ether, 
w-chlorophenetolc) 


C 8 H 9 0C1 

<( )>0.CH 2 .CH 2 C1 


M.P. 25° (1) (2) B.P. 217-220° at 760 mm. (1) (4) 
28° (5) (4) (3) 221° at 754 mm. (2J 

220 ° ( 6 ) 
122.3° at 26 mm. (7) 
103-104° at 12 mm. (8) 
100-102° at 12 mm. (5) 


Beil. VI- 142 
VIi-( 81) 
VI— (144) 


Insol, aq., very eas. sol. ale , ether, C«H«. Igr. 

(For prepn. from 0-phenoxyetbyl alcohol (1.6518) + SOC1* 4- pyridine (88% yield (7)) 
see (7) (I); from sodium phenolate 4- ethylene dichloridc (3:5130) (poor yield) see (5) (3); 
from ethylene chlorobromidc see (6) (1)J. 

C + AlClj + phthalic anhydride in CS 2 yields (9) o-(4(?)-(0-chIoroethyl)-benzoyIJ- 
ben 2 oic ac., cryst. from CgHg, m.p. 145° (9). 


® N-(/3-Phenoxyethyl)tetrachlorophthaIimjde: rods from acetone, m.p. 155-156° (10) 
[From 0 with If tetrachlorophtbalimide (10). 1 

3:0165 (I) Jonea, J. Chem. Soc. 19 30, 1861. (2) Henry, Compt. rend. 96, 1233 (18S3). (3) 
Clemo, Perkin, J. Chem. Soc 121, 644-645 (1922). (4) Butler, Renfrew, Cretcher, Souther, 
J. Am. Chem Soc. 59, 229 (1937). (5) Wohl, Berthold, Her. 43, 2179 (1910). (6) Bentley, 
Haworth. Perkin, J. Chem. Soc. 69, 165 (1896). (7) Kirner. J. Am. Chem. Soc 48, 2748 (1926)! 
(8) Fold!, Her. 53, 1845 (1920). (9) Bruson, Eaatcs, J. Am. Chem. Soc. 60, 2504 (193S) {10) 

Allen. Nicholls, J. Am. Chem Soc. 56. 1409-1410 (1934). 
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3:0170 9-CHLORONONANOL-l Cnj.(CH s )7.CH a 0H C fl H l0 OCl Bell.S.N.24 
(wChloro-n-nonyl I. ! , . 

alcohol) 01 . , • , • 

, M.P. 28° (1) B.P. 140-145° at 20 mm. (1) 

14G.5° at 14 mm. (2) , . . t 

Cryst. from It. pet. - 

[For propn. of 0 from a, w-nonamethylcnc glycol [Beil. Ii-(G58)] (m.p. 40° {!)) with 
cone. HCl ns directed (yields: 90% (1), 86% (2), 65% (3)) see indie, refs.] 

C with thiophcnol in nq. NaOH htd. 3 hrs. gives (1) O-hydroxy-n-nonyl phenyl sulfide, 
cryst. from It. pet., m.p. 00°. [This prod, with SOC1* gives (1) 9-chloro-n-nonyl phenyl 
sulfide, cryst. from aq. ale. at low temp., m.p. 6° {l).l 
[C (1 mole) with EtjNII (3-4 moles) in s.t. at 120-100° for 12-15 hra, gives (90% yield 
(2)) 9-(dicthylamino)nonanol-l, b.p. 101.6° at 12 mm., D* 0-4 «= 0.8635, ni? = 1.4574 (2), 
cf. (5); this prod, with SOClj in Cell® gives (2) (5) 9- (dicthylamino)-n-nonyl ’chloride, 'b.p. 
145° at 10 mm., ■» 1.4535 (2) (corrcsp. B.HCl, m.p. 85-80° (5)).l 
0 with morpholino gives (4) aim. quant. 9-(4-morpholinyl)nonanol-l, m.p. 31°, b.p. 
173.0-173.6° at 5 mm. (corrcsp. JV-(a>naphthyl)carbamntc, m.p. 54.0-56.0° cor.). — C 
(1 molc)with JV-phcnylpipcrazinc (2 moles) at 100° for 5 hrs. gives (3) in aim. 100% yield 
(os salt) 2V-(0-hydroxy-n-nonyl)-N'-phcnylpipcrnzinc, m.p. 80.0-80.5° cor. (corrcsp. N- 
pbcnylcarbamate, m.p. 91.0-95.0° cor.). 

© 9-Chloro-n-nonyl N-phenylcarbamate: cryst. from dil. ale., m.p. 70.0-70.5° (3), 67° 

<D (2). 

® 9-Chloro-n-nonyl N-(m-nitrophenyl) carbamate: m.p. 57° (2). " 

3:0176 (1) Bennett, Mosses, J. Chem. Soc. 1031, 1697-1701. (2) Altmnn, Tice. trav. chim. 57, 
951-952 (1038). (3) Anderson, Tollard, J. Am. Chan. Soc. 01, 3439-3440 (1030). (1) Anderson, 
Pollard, J. Am. Chem. Soc . Cl, 3449-3441 (1039). (5) Pyman, Leveno (to Boot's Pure Drug Co.), 
Brit. 402,159. Dee. 21, 1033; Cent. 1934, 1 2005; C.A. 23, 30S1 (1934). 

3:0173 12-CHLOROD ODEC AN OL-1 C^OCi * Beil. S.N. 24 

( w-Chloro-n-dodccyl ClI,.(CH 3 )io.CH J OII ' 1 1 

alcohol; aschlorolauryl alcohol) ^ 

M.P. 28° (1) B.P. 134° at 1 mm. (1) 

Colorless cryst. from It. pot. 

, [For prepn. of C from a,wdodecamcthylcno glycol [Beil. I*-(5G2)) (ra.p. 83.5-84.5° (1)) 
with cone. HCl on htg. as directed (50% yield crude prod.) see (1).] ' ^ 

® 12-ChlorododecyI N-phenylcarbamate : ndls. from pet., m.p. 66° (1). . • 

3:0172 (1) Bennett, Gudgeon, J. Chem. Soc. 1938, 1679-1081. 

3:0175 frans-2-CHLOROCYCLOHEXANOL-l C fl HjiOCl Beil. VI- 7 

(irans-Cyclohexcno clilocohydrin) OH 1 ‘ VIi — 

’ C < Vlr(lS) 

. , . n,<J /II cicH ' ■ . , 

Jiiu 
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3:0175 

M.P. 

B.P. 





30’ (1) (2) 

104-10G' 

’ at 45 mm. 

(4) nfil = 1.1233 

(3) 

nS - 1.4832 (3) 

27° (3) 

93° 

at 26 mm. 

(3) 



88-90° 

at 20 mm. 

(4) Bl? =* 1,140 

(1) 

n'£ = 1.4850 0) 


85-80° 

at 17 mm. 

(26) 




84-85° 

at 16 mm. 

(2) (7) 




87° 

at 15 mm. 

<I) 




92° 

at 10 mm. 

(5) 



{See also 

cis-2-cMorocyclohexanol-l 

(3:9374).] 




Both the two theoretically possible geometrical stereoisomers of 2-chlorocycIohexartoI-I 
are known. The single form obtained from cyclohexene (tetrahydrobenzene) by addn. of 
H0C1 or from cyclohcxene oxide by addn. of HC1 is now regarded (3) as the trans isomer C. 
The a» form (3:9374) is obtd. by other methods. 

Colorless pr. from mixt. of CsH# + Igr. at low temp.; C has characteristic odor, is vol, 
with steam. 

JFor prepn. of 0 from cyclohexene (tetrahydrobenzene) (1-8070) with HOC1 (yields: 
70-73% (4), 70% (5» (0) (7) (8) or with tf-chlorourca (yield: 74% (20), 54% (9)) see 
indie, refs,; from cyclohcxene oxide (see below) with cone. HCI or with ZnCls in dry ether 
see (3); for probable formn. of C from cyclohcxene (1:8070) with EtOCl (3:7022) see (10); 
for formn. of a mixt. of both stereoisoraeric 2-cblorocycIohexanoIs contg. 27-28% 6 -f 
72-73% eij-isomer from 2-chlorocyclohexanone (3:0120) by reductn, with isopropyl 
MgCl, ter-butyl MgX, or cyclohexyl MgX see (3); for formn. of a mixt. (b p. 78-80° at 
12 mm.) of both isomers by hydrolysis of 2-cblorocyclohexanyl acetate see (ll).I 

6 with aq. NaOH at room temp, gives (yields. 70-73% (12), 70-75% 15), S0% (0), 55% 
(13)) cyclohexene oxide (1 ,2-epoxycyclohexane) JBeil. XVII-21], b.p. 131.5° at 760 mm. 
INotc that reactn. of C with alk. is 300 times as fast as that of the cis isomer (3:9374) 
(use in detn. of proportion of 0 in mixts. of isomers), that the latter with alk. gives no 
epoxy epd. but instead cyclohexanone, and finally that C can be separated from its isomer 
by conversion to cyclohexene oxide from which the remaining cis isomer can be sepd. by 
distn. (3).) 

C with alk. or with ale. KCl is not converted to eta isomer (3) but C on protracted btg. 
with HCI rearr. to a email extent to the cts isomer. 

IFor use of C as seed disinfectant see (15) J 

The halogen atom of C is fairly reactive, but its replacement often involves rearr. of the 
cyclohexyl ring to a cyclopentyl ring. 

)C on boilg with dil ale. slowly gives (1) fmns-cyclohcxancdiol-1,2 [Beil VI-740] with 
cyclopentylformaldehyde (formylcyclopentane), the latter increasing in pres, of dil. H2SO4 
or of CaCl 2 (1) ] 

[C with NaOMe in MeOH yields (14) m-2-mcthoxycycIohexanoI-l [Beil. VI-740), b.p.' 
181.5° at 760 mm , D 2 _° = 1.015, n$ = 1.4G05 (14); C with NaOEt in EtOH (14) (or 0 
in EtOH treated with Na in attempted reductn. (16) gives (87% yield (16)) «s-2-ethoxy- 
cyclohexanol-l [Beil. VI-7401, bp, 187" at 760 Dm, D™ - 0.982, nu° = 1.4563 (14); 6 
with sodium n-propylate yields (14) 2-rt-propoxycyclohexanoI, b.p 205° at 7C0 mm., 

- 0.970, rt|? » 1.4580 (14); C with sodium cyclohexanolate yields (14) 2-cyelohexan- 
oxyeyclohexanol, m.p 50° (14) ] 

(C with CsHs.CHjMgCl gives (54% yield (17)) benzyl-cyclopentyl-carbinol, b.p. J6G- 
1C9° at 20 mm., m p. 30° (3,5-dinitrobenzoate, m.p. 100.5-101.5° (17)). — C with excess 
MeMgl gives (50% yield (13)) mixt. of both eta and irons 2-methylcyclohexanols (1:6420). 
— C with cyclohexyl MgCI <cf. 3:8040) yields (18) cyclohexyl-cyclopentyl-carbinol, m p. 
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34° (p-nitrobenzoate, m.p. 40-50°, 3,5-dimtrobcnzoatc, m.p. 102°, acid phthalate, m.p. 
92-93°, AT-phenylcarbamatc, m.p. 122° (18)).] 

[C with cone. aq. NH4OH shaken for 24 hrs. (19) or C with NH3 in ale. htd. in B.t. for 
1 hr. (6) givea (yields: 71% (19), 61% (6))_ cts-2-aminocyclohexanol [Beil. X1II-348J, 
m.p. 65° (19) (6), b.p. 110° at 24 mm. (19). — C with dicthylaminc (2 moles) htd. in s.t. at 
150° for several hrs. (20) (or similarly with BuOH as solvent (21)) yields 2-(dicthyIamino)- 
cyclohexanol, b.p. 225° at 740 mm. (21), 224° at 730 mm. (20), D™ =* 0.9280 (21), n d = 
1,4659 (21) (hydrochloride, m.p. 170.5-171.5° (21)). — C with 5 pts. piperazine hydrate 
htd. 3 hrs. at 140° gives (22) both N,N'-inV(2-hydroxycyclohexyl)piperazine, m.p. 205- 
206° (22), and itf- (2-hydro xycyclohcxyl) piperazine, m.p. 67-G8° (22) (the latter separable 
by treatment of mixt. with CS2 pptg. its dithiocarbamatc).] 

[C also reacts os a secondary alcohol: e.g., C with PCU yields (14) 1,2-dichlorocyclohexane 
(Beil. V-22, Vi-(8)], b.p. 187-189°, G with PBr& yields (14) l-bromo-2-chlorocyclohexane, 
b.p. 94° at 17 mm., » 1.514, nf? = 1.5481 (14).] 

C on oxidn. with ItjCriOr/HuSCh/AcOH gives (57% yield (9)) 2-chlorocyclohexanone 
(3:0120). 

(Note: the following derivatives arc listed as cts on the assumption of inversion during 
formation.) 

- — cfs(?) 2-Chlorocyclohexanyl acetate: oil with odor like EtOAc, b.p. 95-96° at 
11 mm. (23), 99-101° at 13 mm. (24), D\\ - 1.1182 (23), rff - 1.46195 (23). (From 
C with AcCl at 10-20° (23) or in Cell# (espec. in pres, of K 2 CO 3 or BaCOj) (70% 
yield (24)), or from cyclohexene (1 :8070) with AC2O or with AC2O + SO2CI2 in CHCls 
(11).] (This ester with McOH + dry HC1 gas yields 0(11). Cf. (25).] 

cis(?) 2-Chlorocyclohexanyl benzoate: lfts. from dil. ale., m.p. 129-121° (24). 

(From C with BzCl htd. 10 hrs. (70% yield) (24).] 

cis(?) 2-Chlorocyclohexanyl p-nitrobenzoate: cryst. from dil. ale., m.p. 240° dec. 

(24). [From C with p-nitrobcnzoyl cliloride in dry ether or C«Hj -f NajCOs refluxed 
5 hrs. (70% yield) (24).] 

cis(?) 2-Chlorocyclohexanyl N-ph eny 1 carb amat e : m.p. 97-98° (2), 94-96° (17). 

(From C with phenyl isocyanate in It. pet. (17).J 

cis(?) 2-Chlorocyclohexanyl N-(a-naphthyl) carbamate : m.p. 105° (3). (From C 

with a-naphthyl isocyanate at 100° for 4 hrs. (3).] 

3:0175 (1) Godchot, Mousscron, Granger, Compt. tend. 200, 748-749 (1933). (2) Godchot, 
Compt.rend.t~~ " ' ~ ' ** ' 

Johnstone, Oi I I 

(1932); 5, 31- 1 * 

(1926). (6) 1 
Soc. 73, 948 

’ 1938, II 952. , ■ 

Dirsch, Ber. 58, 574 (1925). 

(11) Friese, Dj'iang, Ber. 71, CG7-G70 (1938). (12) Osterberg, Orff. Synthases, Coll. Vo!. 1 
(2nd ed.), 185-186 (1941); Coll. I ' " ~ .dchot, 

Pedos, Bull. soc. chim, (4) 37, ‘ 205, 

327-328 (1937). (16) Consolid [3835. 

(16) K6tz, Busch, J. prakt. Chem. (2) 119, 36 (1928). (17) Cook, Hewitt, Lawrence, J. Chem. 
Soc. 1936, 74-75. (18) Vavon, Mitchovitch, Compt. rend. 18G, 703-705 (1928). (19) Wilson, 
Read, J. Chem. Soc. 1935, 1272. (20) OBterberg, Kendall, J. Am. Chem. Soc. 43, 1379-1371 (1921). 

(21 ) Heckel, Adams, J. Am. Chem. Soc. 49, 1305-1306 (1927) . (22) Mousseron, Bull. soc. chim. 
(4) 61, 790-793 (1932). (23) Bedos, Compt. rend. 183, 562-505 (1926); Cent. 1926, II 2795. 
(24} Kotz, Merkel, J. prakt. Chem. (2) 113, 64-65 (1926). (25) Winstein, Buckles, J. Am. Chem. 
Soc. 65, 610 (1943). (26) Newman, Vander Werf, J. Atn. Chem, Soc. 67, 235 (1945). 
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3:0180 3,3'-DICHLOROBIPHENYL 


f>o 


CuHsCI: 


Beil. V - 579 
Vi-(272) 
Vj-(4 84) 


M.P. 29° (I) (6) B.P. 322-324° (2) 

23° (2) (3) 320-32G 0 (4) 

320-330° (1) 

298° (6) 

White ndls. from dll. ale.; cas. sol. ale., ether, CeHc. 

[For prepn. of C from m-ehloroi odobenzene [Beil. V-220) by Mg. with Cu powd. under 
various conditions (yield: 95% (5), 67% (2), 01% (1)) see indie refs.; from 3,3'^linitro- 
biphenyl with SOCI 2 in s.t. at 200-210° for 10 hrs. see (4), from 3,3'-dichloro-4,4'-diamino- 
biphenyl (3,3'-diaminobenzidine) [Beil XIII-234, XIIIi-(G7)I via tetrazotization and htg. 
with ale. see (6); from 3 J 3'*djchlorO'2,4'-diarainobiphcnyl via tetrazotization and treatment 
with HjPO : see (3).] 

0 on tetranitration, e.g., with mixt. of 5 pts. abs. HNOj + 20 pts cone. H»S0< for 2 hra. 
at 100° (5), yields {5} (7) 3,3'-dichloro-4,6,4',C -tctranitrobiphenyl [Beil. Vi-(274)[, m p. 
191® (5), 189° (7), 18-1° (5): note that this prod, appears to exist in two forms: when the 
lower-melting form is dislvd. in boilg. AcOH and pptd. with boilg. aq , or if it is allowed 
to solidify after fusion, the prod, has m.p. 191®; if the above AcOH soln. is slowly cooled, 
however, the prod, melts at 184® (5). (This tetnmitro-C htd. with NaOMe in MeOH 
yields S^'-dimcthoxy-J.O^'.G'-tctranitrobiphenj'l, m.p. 244® (5).J — [Note also that under 
some conditions (7) 6omc 3j3'-dichloro-G,6'-dinitrobiphcnyl [Beil. V-585, \V{274)), m p. 
170“ (8) (7), may form during nitration of C.) 

Obn oxidn. with Cr0 3 + V 2 Os yields (3) m-chlorobcnzoic acid (3:4392). 

3:0180 (l) WeissbcrRcr, San^ewald, Z. physik. Chrm. B-20, 155 (1033). (2) ITIlmann, Ann. 332, 
to 090-1). (3[ Bellavita, Gazz. chim. x (at. 63, C41 (1935). (4) Afasrarefli. Catti. Cast, ehtm \tal. 
£*• W8-800 (1029). (5) van Alphen, Ere. trav. ehim. Si, 302-303 (1932). (0) Cain. J. Chrm. 

Sot. 83, 7 (1904). (7) Borschc, Soholten. Dtr. 50, CIO (1917). (8) Ulimann. Forran, Per. St, 
3S01 (1001). 


2, 5-DICHLORO-2, 5-DIMETHYL- C»H,jCIj 

HEXYNE-3 Cl Cl 

CIIj — C — C=C — C— CIIj 

cu, in* 


Beil. I — 
Ii-(121) 
Ij— 


M.p. 20° B.p. os-03* at 15 mm. 

See 3:0501. Dicision C: Liquids t cilh b.p. reported only at reduced pretsure. 



3:0300-3:0220 


DIVISION A 


44 


3:0200 1,1,1,2,2,3,3-HEPTACHLOROPROPANE ' ' C3HCI7 
■ (wnaym.-Heptachloropropanc) Cl Cl Cl 

ci — i — i — 0 — h 

Ai Ai Ai 

M.P. 39.40° (1) <4> B.P. 247-248° si. dec. (3) (4) D? « 1.8048 {4) 

29-30° 12) (3) 1G3-160 0 at 90 mm. (5) 

30° <10> 150-151° at 50 mm. (3) 

147° at 43 mm. (4) 

137-140° at 32 mm. (2) 

122° at 25 mm. (10) 

110-113° at 10 mm. (2) 

Hard cryst. with camphoraccous odor {3). [For crystallographic constants see (9).] 
[For prepn. from tctrachloroethylenc (3:5460) (or pentachloroethane (3:5880) (2) (3)) 
CHCI3 (3:5050) by condensation in presence of AlClj (88-93% yield (2), 85% yield 
(1) (10)) see (1) (2) (5) (7); from pcntachloroacctonc (3:6205) by htg. with PCI5 in s.t. at 
180° for 6-8 hrs. 6ce (3); from dichloroaeetyl chloride (3:5290) with AlClj on worming 
(CO + CHCI3 + HCI are also formed) see (11).] 

C has large mol. freezing-point lowering, viz., 120° (6). [For use in detn. of mol. wt. of 
org. compds. by f.p. lowering see (G).] 

C on htg. especially in presence of catalysts such as ZnClj yields HCl + hcxachloropropene 
(3:6370); with CuCl a second reaction also occurs yielding 'HCl and tctrachloroethylene 
(3:5460). [For extensive study of these see (7) (8).] 

C in ale. on titration with alk. gives (4) (3) an apparent Neut. Eq. of 285.6 because of 
loss of 1 HCl and formation of hexachloropropenc (3:6370). 

3:0200 (1) Prins, Rec. trav. chim. 54, 249-252 (1935). (2) Farlow, Org. Syntheses 17, 58-59 
1937). (3) Fritach, Ann. 297, 314 (1897). (4) Prina, J. prakt. Chem. 89, 415-416 (1914). 
5) Honne, Ladd. J. Am. Chcm. Soc. GO. 2191-2495 (1938). (C) Bdesokcn. Benedictus, Rec. 
trav. chim. 37, 121-129 (1918). (7) B&esekcn, van der Scheer, de Voogt, Rec. trav. chim. 34, 
78-95(1915) ~ / 1“.. ““ ■ _ ’ ’* ■.chim.Belq. 

39, 685-587 • ” ■ -1). 

(11) BOcae 'it. • *■ ■ IMI, ‘ 466. 

3:0220 /nCHLOROBENZYL CHLORIDE CrHgCIj 

ci<( )ch 2 ci 

M.P. 30° (1) B.P. 217-218° at 772 mm. (8) 

29° (2) (3) (4) 214° at 768 mm. (3) 

(5) (6) (7) (35) 214° (9) (10) 

28.2-28.4° (12) 213-214° (11) 

26° (8) 114-117° at 30 mm. (35) 

114° at 25 mm. (12) 

113-115° at 24 mm. (13) 

106.5-107.5° at 23 mm. (14) 

117° at 20 mm. (3) 

" 94^90° at 14 mm. (8) 

Cryst. from ale., AcOH or lgr. — Eas. sol. warm but less so cold ale., very eas. sol. ether, 
AcOH, CeHg, CS2- — Sublimes at ord. temp. — - At b.p. under ord. press, tends to decompose 
(7). — C has agreeable arom. odor, but strongly attacks mucous membrane (2). 


Beil. V - 297 
Vi-(152) 
V*-(231) 


BelL I - 108 

Ir( 35) 
tr( 73) 
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IFor prepn. of C from benzyl chloride (3:8535) with CI 2 in pres, of I» (11) (8) (15) or 
SbCIs {16} see indie, refs.; from p-chloro toluene (3:8287) with SO2CI2 4- BZ2O2 in dark 
(70% yield) {35), with Cl 2 in light (2) {17} {11} {5} {4} {18} <19) or with FbCl 4 .2NH*CI {9} 
see indie, refs.; from toluene with CI 2 see {20); for prepn of C from chlorobenzene (3 : 7903) 
with CH 2 0 4* HC1 {36}, with bts-(chloromethyl) ether (3.5245) or chloromcthyl methyl 
ether (3:7085) (formed by use of formaldehyde or paraformaldehyde + chlorosulfonic 
acid + cone. H2SO4 or hexamethylenetetramine 4- cone. HC1 {3}) as directed (50% yield 
(3)) (1) sec indie, refs J 

[C with phenol in toluene yields {21} 2-(p-chlorobenzyI)phenol, m.p. 60-61°, and p- 
chlorobenzyl phenyl ether, m.p. 85 5-86.5°; C with 2,4-dichlorophenol in toluene yields (21) 
2-(p-chlorobenzyl)-4,G-dichlorophenol, m.p. 69.5-70.5°, and p-chlorobenzyl 2,4-dichIoro- 
phenyl ether, m.p. 64.5*455 5°.[ 

[C with phenol 4- AICI3 yields (21) 4-(p-chlorobenzyl)phenoI, m p. 87-87 5° (benzoate, 
rap. 115-116°); G with 2,6-dichlorophcnol 4- AlCb yields (21) 4-(p*chlorobenzyl)-2,0- 
dichlorophenol, m.p. 61.5-62 5° (benzoate, m p. 116-117°).! 

[For condens. of C with p-chloropbenol (3:0475) and use of prod, as anti-moth prepn. 
see (22); for condens. of 0 with o-crcsol (1 : 1400) or its Na salt or with 3,5-dimcthyIpbenoI 
($ym-m-xylenol)(l;1455) and use of products as bactericides see (23); for condens. of G 
with sulfonated phenol and use as tanning agent sec (24); for condens. of C with resorcinol 
(1:1530) 4- AICI3 in nitrobenzene yielding 55% 4-(p-chlorobenzyl)resorcinol sec (25).J 

C with Mg in dry ether yields (10) p-Cl.C6H4.CH2 MgCl which with phenyl isocyanate 
as directed {10} gives p-chlorophenylacetanilide [Beil. XII-275J, lfts. from ale., m p. 168° 
«r. (26), 165-166° u.c. (10), 104.5° (27) 

C on boilg. with aq. (2) (3) hydrolyzes to p-chlorobcnzyl ale. [Beil. VI-4441, m.p 70-71° 
(3) (for rate see (7)); 6 on boilg. with Pb(NOs)* for 2 days (28) or on boilg in 60% ale. 
with hexamethylenetetramine (29) yields p-chlorobcnzaldehyde (3:0765), m.p. 40-47° (3). 

C with ale. KOH yields (30) p-chlorobenzyl ethyl ether [Bed. VI-444, VIj-(222)[, oil, 
b.p. 225° (for study of rate of reactn. see (31)); C with KOAc in abs. ale. yields (28) p- 
chlorobenzyl acetate [Beil. VI-445], b.p. 240° (28); C with boilg. ale. KCN yields (11) 
(28) (20) p-chlorobenzyl cyanide [Beil.»IX-448[, m p. 30° (20), b.p. 205-267° (20), which on 
hydrolysis yields p-cblorophenylacctic acid (3:3135), rap. 105° (20). 

C with KI in ale. gives aim. quant, yield (17) p-chlorobenzyl iodide, m.p. 04° (17) (for 
study of rate of reactn. of C with Nal (34) or KI (14) (6) in acetone sec indie, refs.); C 
with Na 2 S0 3 yields (18) (13) sodium p-chlorotoluenc-w-«uIfonatc (corresp. sulfonamide, 
tn.p. 157° (18), corresp. sulfonanilide, m p. 235° (18)). 

[C with thiourea (1 mole) in ale refluxed 30 min. gives (37) S- (p-chlorobcnzyl Jisothiourea 
hydrochloride (p-chlorobenzyl isothiuronium chloride), cryst. from 1 : 1 cone. IIC1 -f- aq., 
111 P* 197°; this prod, is useful in identification of organic acids (37) ] 

C on oxidn. with CrOj (11) (3) or with KMnO« (1) (12) yields p-chlorobcnzoic acid 
(3:4010), m p. 230°. 

>n. Field. Bcr. it, 004-905 
(4) Jones. J. Chem. Soc. 
147 (1933). (C) Bennett. 

. 41, 307-308 (1921). (8) 
(9) Scj enetz. Trawitz, Compt. rend. 13G, 




Kneel. Z. physik. Chem. B-15, 90 (1931-2). 
■') U003). (10) - ■ - - - - 

ill) Beilstcm. : • l 

Chem. St 

1.1' Conant, Kirr • 

(1921). i 

18. 38S-392 (189 
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~ t..™ 1 *«*. TT.rv.n (20} von Walther, 

' 4639-1643 (1933). 

, , 1 (23) Klarmann, 

Gates (to Lehn and Fink. Inc), U.S. 1,926.873, 1,920.874, Sept. 12, 1933; Cent. 1934, I S3. 
(24) I.G., Brit. 320,050, Oct. 31, 1929; Cent. 1930, 1 590; Brit, 321,190, Nov. 28, 1929; Cent. 1930, 
I 1259. (25) Klarmann, von "Wowem, J . .dm. Chcm. Soc. 61, 60S (1929). (26) Jenkins, Richard- 
■■ 1 - icr, /. praU CTtcm. (2)62,662(1900). (28) 

■ 117 . > ■ '). (29) Mayer, English, Ann. 417, 78-79 

• ■: : • *.*. ■■ :/G3). 

I ■ ■ : l«l, 331-335 (1921). (32) Kiodler, Ann. 452, 

'■ 1 1 ' pralt. Chem. (2) 77, 377-378 (1903). (34) 

** *'•*'" " A "“ *“’* T *' h, Brown, J. Am. Chem. Soc. 61, 

Oct. 8. 1933; Cent. 1931, 1 3G0 
61, 3251-3252 (1939). 


o-CHLOROBENZOTRICHLORIDE C 7 H 4 CI 4 

<~>OCI, 


Beil.V- 302 
Vi-(153) 
Vz-(234) 


M.P. 30° B.P. 2 GO 0 

See 3:G8S0. Division B: Liquids, Section 1, > 1.15. 


2,3-DICHLORODIOXANE~l,4 


O 

H:C / \hC 1 
H.i d:HCl 

V 


CjHjOjCIi 


Beil. S.N. 2GG8 


M.P. 30° B.P. 100-101° at 24-25 mm. 

See 3:9105. Division C: Liquids t vilh b.p. only at*reduced pressure. 


3:0235 a-CHLORO-ISOBUTYRIC ACID CH 3 CAI7O2CI Beil. 11-29-1 

CHj— i— coon 5‘~ 

i llj — 

1 

M.P. 31° (1) (2) B.P. 118° at 60 mm. (1) 

28-30° (3) 11G-118° at 60 mm. (4) 

80-82° at 12 mm. (2) 

Eas. sol. aq. 

[For prepn. of C from hobutyric acid (1:1030) with CI2 in light (5) (10) or with cat. os 
specified (6) (7), or with SO2CI2 + dibenzoyl peroxide in CC1 4 (15% C -f 85%/J-chloro 
isomer) (3:0132) (3), see indie, refs.; from £,0,0-trichloro-k:r--butyl ale. (“ Chloretone ") 
(3:2062) with aq alk. (small yield together with other prods.) see (1) (2) ; from 2-chloro-2- 
methylpropanol-1 (0-chloro-isobutyl ale.) (3:7305) by oxidn. with cone. HNO3 see (8); 
from o-chloro-isobutyryl chloride (3:5385) by hydrolysis with aq. see (9).] 

G with aq. alk. yields (5) or-hydroxy-isobutyric acid (1:0431) together with other prod- 
ucts. — C with aq. Ca(0Cl)2 yields (4) chloroform (3:5050) -j- AcOH (1:1010) + CO*. 
C with SOCI2 (11) yields a-chloro-isobutyryl chloride (3:5385), b.p. 117-118°. 
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Methyl <5;-chlofo-isobutyrate; b.p. 129® (see 3:7918). 

Ethyl «-cMoro-isobutyrate : b,p. 148° (see 3:8147). 

■ a-Chioro-isobtffyramide : unreported. 

0 tt-CWoro-isobutyr-anilide : m.p. 71-71.5® (3), 68° 021 G7~G§° (13). (From «- 
chloro-isobutyryl chloride with aniline (3).) {Note that /J-chlorcMsobutyr-awIide 
has m.p. 109 0-109.5° (3J.J 
0 ft-Chloro-isobutyro-p-toluidide: uiireported. 


3:0235 (I) Oatropjatow, J- Russ. Phys -Chan. Soc. 28, 50 (2806). Per. 29 , Referate. COS-900 
(1S96.N (2) Jacob, Butt. soc. c him. (5) 7, 581-586 (1040); C A 3 G, 3507 (1042). (3) Kharasch. 
7 /w ~~ r» *** f'}° * ’ ” ' ' ’ t- 1216 

• •• ■ Dow 

■ ■ ■ 1 1 { I^Qdor, 

f ■ " • (8) 

1 ’“I ( ‘ . 'kind. 


3:0240 DIMETHYt me*>-<*,«'-DICHLOROSUCCINAT£ CfiH 8 0 4 CI 2 

COOCHj 

B-k-ci 

B~k~Cl 

ioocitj 


Beil. ZI -010 

n,~ 

Dr- 


M.P. 31.6-32° (1) 

{For prepn. of C from meso-a, o'-dicblorosuccmic acid (3:4930) in MeOH with HCl 
gas sec (Z).{ 

[For studies on dipole moment see (2).) 


3:0240 (l) Kirchhoff, Ann. 280, 215 (1504). (2) Hassel, Nscshapcn. Tick, Kemi Bermtsen 10, 
126-127 (1030); Cent. 19 31, 1 803. C.A. 25, 1493 (1031). 


3:0245 2,5-DIMETHYLPHENACne CHLORIDE CjoIIuOCI 
(w-Chloro-2,5-dioicthyI CHa 

acetophenone) . { 

< ( > -CO.CH t a 

CHj 

M.P. 32° 


Beil. VH -324 
VII i— 


[For prrpn. from p~xy}cnt>, chhroacctyl chloride (3:5235) -f A)Ck> see (1) (2).) 
0 on oxiiio. with alk. KMnO* gives (2) tnmclbtic ac. (1:0351), m.p. 22S®. 
s: 0245 (I) KunckclJ, Be r. 30, 579 (IS 97). (2) Collet, BuB. sot. chim. (3) 17, £00 (1S97), 
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1C with liq. NH3 as directed (39) gives 72% a-naphthylmethylamino (N-benzoyl deriv., 
lfts. from ale., m.p. 154° (1))_+ 20% bis- (a-na ph thy 1 methyl ) ami ne (tf-benzoyl deriv., pr. 
from ale., m.p. 134° (1)). — C with ale. NHj as directed (39) gives 11% of the above prim, 
amine 4- 38% of the above sec. amine 4- 47% 1 rig- ( <*-n aph thy 1 me thy 1 ) amine, cryst. from 
ale., m.p. 178° (39). — Note the use of the above 6iV(a-naphthylmethyl)amine as useful 
reagent for quant, pptn. of HNO3 (6). — For reactn, of 0 with (CHj^NH see (1). — C 
with aniline at 100° gives (77% yield (4)) iV-(a-naphthylmethyl) aniline, m.p. 67° (4) 
(corresp. nitroso cpd., m.p. 57° (4)).) 

[0 with thiourea in ale. as directed (40) yields S-(a-naphthylmethyl)isothiourea hydro- 
chloride, m.p. 238° (40). — G with p-tolucnesulfonamide + ale. KOH refluxed 12 hrs. gives 
(57% yield (G)) N, N -les- (a-naphthylmethyl)p-toluenesulf onamidc, cryst. from boilg. 
ale., m.p. 134° (G).] 

[C with various polynitrophenols gives addn. prods.: e g., that from picric acid has 
m.p. 80-82° (41), 84° (4); that from 2,4,6*trinitro-m-cresol has m.p. 81.5-82° (41); that 
from 2,4,6-trimtrorcsorcinol (styphnic acid) has m.p. 112.5-113° (41).] 

® N- (a-N aphthylmethyl) phthalimide ( t^-phthalimido-a-methylnaphthalene) : white ndls. 
from hot alc. ; m.p. 174-175° (6). [From 0 -f Na phthalimide refluxed 6 hrs. in ale. in 
82% yield (G).] — [Hydrolysis of this prod, with 4 pts. cone. HC1 in a.t. 2 hrs. at 
100° gives (86% yield (6)) a-naphthylmcthylaminc (see above).] 

3:0250 (1) von Braun, Moldacnke, Ber. 56, 2167-2172 (1923). (2) Manske, Ledingham, Can. 
J. Research 17-B, 14-20 (1939); Cent. 1939, 1 4037; C.A. 33, 6387 (1939). (3) Darzens. bevy, 
Compt. rend. 202, 73-76 (193G). (4) Anderson, Short, J. Chem. Soc. 1933, 485. (5) de Pom- 
mereau, Compt. rend. 175, 106-100 (1922). (0) Rupe, Brcntnno, Hclv. Chim. Acta 19, S81-5S6 
(1936). (7) Reddehen, Lange (to I.G.), Ger. 608,890. Oct. 2, 1930-^Brit. 337,289, Nov. 20,1930; 
Cent. 1931, 1 1830. (8) von Braun, Neiles, Ber. 66, 1470 (1933). (9) Davies, Oxford, J. Chem. 
Soc. 1931, 220-221. (10) Vavon, BolUs. Collin, Bull. soc. c him. (5) 6, 1032-1033 (1939). 

(11) Coles, Dodds, J. Am. Chem. Sec. CO, 853-854 (1938). (12) Schcrler, Ber. 24, 3929-3930 
(1891). (13) Lock, Walter, Ber. 75, 1158-1161 (1912). (14) Wislicenus, Wren, Ber. 38, 500-507 


Gilmore, J. Chem. Soc. 1910, 821. (23) Ruggli, Preuss, Hele. Chim. Acta 24, 1349-1350 (1941). 
(24) Shrauk, Guseva, Doklady Vscsoyuz Akad. SeVsko-Khoz. Nauk tm. Lenina 1910, No. 14, 3-5; 
C.A. 37, 2005 (1913). (25) Lange (to I.G-), Ger. 533,132, Sept. 9. 1931; Cent. 1931, II 2659. 
(26) Roblin, Hechcnbleikner (to American Cyananude Co.), U-S. 2,166,554, July IS, 1939; 
Cent. 1939, II 4354. (27) Cnmbron (to Hon. Advis. Council for Sci. and Ind. Research), tl.S. 
2,304,537, Dec. 8, 1942; C.A. 37, 2748 (1943). (28) Hinkel, Ayling. Beynon, J. Chem. Soc. 1936, 
342. (29) Ivanov, Pchcnitchy, Bull. soc. chim. (5) 1, 232 (1934). (30) Higginbottom, Short, 
Rec. Iran. chim. 63, 1141 (1934). 

(31) Briggs, Wilson, J. Chem. Soc. 1911, 5-' ' * " - t ’~ /R ' " 

725-727 (1942) ; C.A. 37, 6393 (1943). (33) 

C.A. 27, 81 (1933). (34) Deutsche Hydrier 
4397. (35) I.G., French 811,273, April 10, 

(to I.G.), Ger. 516,280, Jan. 21, 1931 ; Cent. 1931, 1 2396. (37) I.G., Brit. 462.290. April 1, 1937; 
Cent. 1937, II 2456. (38) Kranzlein, Voss, Brunner, Ger. 526,391, June 5, 1931; Cent. 1931, 
II 1203. (39) von Braun, Ber. 70, 979-980, 983-984 (1937). (40) Sprague, Johnson, J. Am. 
Chem. Soc. 59, 1839 (1937). 

(41) Dermer, Proc. Oklahoma Acad. Sci. 22, 160-162 (1941); C.A. 37, 4376 (1943). (42) 
IzmaU’skii, Kozin, Compt. rend. acad. sci. U.R-S.S. 28, 621—624 (1940); C.A. 35, 2882 (1941). 
(43) Izmail'skii, Compt rend. . ,W| . 

Grummitt, Buck, Org. Synthes VI. ! ' 1 

58, 28 (1936). (46) Shmuk, ' . 

39, 4069 (1945). 
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3:0255 m-CHLOROPHENOL Oil 

a 


CcHjOCI Beil. VI -i 85 

Vh-{ 90) 
YM 172) 


M.P. 32.8° (I) 
32° (2) 

31-32° (3) 
31° {4) 

28.5° (5) 
28° {6} 


B.P. 215.5-217.1° (7) 
210° (17) 

213-210° (8) 

214° (6) cor. (16) 
211-212° u.c. (5) 
98° at 12 sun. (2) 


« 1.237 (9) 
Z>** » 1.2G8 (9) 


n# «=» 1.5505 (I) 


C has odor like phenol (for study of strength of odor in aq soln. 6cc (10)). — C in pres, 
of aq. has unusual tendency to form supersntd. solos {11} {for tcmp./compn. data on eoly. 
of C in aq. or in C«H« see (II)). — C cas. discolors in air. 

(For prepn. of C from m-chloroamline (Beil XII-602, XIIi-(300)J via diazotization and 
subsequent reaction with aq (yields: aim. quant. (12) (13), G7% (1), <H% (8), 55% (4), 
50% (14)) (15) (5) (16) 6cc indie, refs, (note that the process is sensitive to conditions and 
refs, indie, give valuable information on its control); for formn. of C from m-dichloro benzene 
(3:59G0) tvith NaOMc in McOH in s.t. at 180° for 30 hrs. see (I7)-l 

C like its isomers is sol. in cone. NajCOj soln at room temp and is rcpptd, by CO* (18). 
(For studies of value of ionization const, of 0 in aq. or dil. McOH or dil. EtOH see (19) 
(20) (0) (21) (22) J 

0 on fusion with KOH yields (23) resorcinol (1:1530). — (For condens. of C with 
phthalic anhydride to yield 3,G-dichlorofluoranc (“ fluorescein chloride ”) (Beil. XIX-I47] 
(impt. intermed. in prepn of rhodatmne dyes) see (12) (6S) J 

(6 conv. to dry Na salt and treated with COa under press, yields after addifn. (14) 6- 
catboxy-3-cblorophcnol (4-chloro-2-hydroxy benzoic acid) (4-chlorosalicyhc acid) (3.4908), 
ndls. from aq., m.p. 207° (14).J 

|0 in the Iicimct-Ticmann react n. with alk. (or better Ca{OH)j + NajCOj (24)) and 
chloroform (24) or bromoform (25) yields both G-aldchydo-3-chtorophenol (4-chlorusalicyl* 
aldehyde) (3.0900) and 4-a!dchydo-3-ch!orophonol (3 42S0) in o/p ratio of 0.71 with 
CHQj (20) (25) and 0.81 with CHBfj (25) } — fTlic 4-aldchy'do^tchlorophcnol has also 
becnobtd. (50% yield) from C in C«II« with HQ + HCN + ACL (29).J 

(C in aq. NajCOj soln. couples with 1 cqmv. of bcn 2 cnediazonium chloride yielding 
(27) (18) 3<hton>-4-phcnylazophenol, or-ycl, mils, from 25% AcOH, mp. 95° (27), or, 
on expos, to 1ICI, or.-red, m p 114° (27) (18); £ in aq JCaOH with 2 cquivs. of benzenedia- 
ronium chloride yields (27) 3*ehlaro~2,4-5w(phcnylAzo)phenoh dark red-bm , m p. 181°; 
no tnj-azo epds. appear to l»c formed (27 } — For study of coupling of 0 w ith ;>• nitrobenzene- 
diazonium bisulfatc roe (23). 

(C is not reduced by III in AcOH (30); for study of replacement of Cl by If with Hj -f- 
M eat. at room temp, see (31) J 

(C with p-aminophenol oxidized in oik. eoln. with XaOCl yields (32) indoehlomphenol; 
C with jvaminodimethylanihne on oxidn with XaOCl as directed (S) yields 3-rhloro* 
*V,V«<Iimrthyhndoan51»np J 

(For condensation of £ with formaldehyde (11) or with lientaldchydo«o-fu!fonle arid (31) 
and use of product ns mothproofing agents we indie rrf«.; for rrorln. of C with un-old. 
h-ilxlea in pres of alk. yielding ri<hlore>phen>l alkenyl ethers which by ream yield rtirnvp. 
*ul»litiit«l phenol* ti-ed as liartcriddes ht (35) (30) ) 

(For condens. of £ with malic arid (1 .0150) 4- eon e. 11*80* giving »midl yield <4 7- 
chloroeotimarin (IVil. XVH-3.HI ree (37); with ethyl aretraertAte (1:1710) *f IfjSOi 
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giving small yield of 7-chloro-4-mcthylcournnrin {Beil. XVII-33G] see (37)5 .with ethyl 
mothylacetoacotato (1:1712) + P2O5 yielding 7 -chloro-2 ,3-di m e t liyl chromono [Beil. 
XVIIi-(177)J see (38).] 

C with 3 moles Br* (in aq. KBr) gives 100% yield (39) 2,4,6-tribromo-3-chlorophcnol, 
ndls. from dil. ale., m.p. 105-100° cor. (39) (methyl ether, m.p. 06° (39)); C in 10% nq. 
KOH with 4 moles I3 (in aq. KI) gives 2,4,G-triiodo-3-clilor6phcnol; ndls. from boilg. 
AcOH, m.p. 139-140° (39). ' 

[O in dil. NnOH mixed with aq. NaNOo and'acidificd ns directed (40) gives (40% yield 
(40)) (43) 3-chloro-4-mtrosophcnol, m.p. 133° (40), 129.0° (41); on soln. in NnaCOj and 
subsequent acidification this cpd. yields (40) (43) the isomeric 3-clilorobcnzoquinono-i- 
monoxime, m.p. 184° dec. (40), cf. (42).] 

[C on mononitration with HjSO! -f- NaNOs as directed (44) or 0 in AcOH with futng. 
IINOa at 0° (15) gives (yield: 32% (45), 22% (44)) 3-chloro-6-nitrophenol [Beil. VI-238], 
volatile with steam, m.p. 41° (44), together with (60% yield (44)) 3-cliloro-l-nitrophcnol 
[Beil. VI-240], not volatile with steam, white ndls. from dil. HC1 or oq,, m.p. 121-122° (44). 
— Note that the two other position isomers although known have been obtd. indirectly: 
3-chloro-2-mtrophenol, anhydrous form, yel. cryst., m.p. 45-47° (46) (47); monoliydrate, 
colorless cryst. from pet. ether, m.p. 37.5-38“ (46) (47) (44); 3-chloro-5-nitrophenol [Beil. 
VI-239] (48), m.p. 147°.] 

[G on dinitration as directed (44) (49) gives 3-chIoro-4,G-dinUronhonoI (Beil. VI-259, 
VIi-(128)], colorless cryst. from aq. or It. pet., m.p. 92-03° (44). — Note that two other 
position isomers arc known but prepd. indirectly: 3-chloro-2,G-dinitrophcnol, white cryst. 
from dil. HC1, m.p. 114.5° (44) (49); 3-cldoro-2,4-dimtrophenol, cryst. from aq., m.p. 
138-140° (44) (49).] 

C on trinitration by soln. in l]r4 pts. fumg. H»SOi (27% SO3) and treated in cold for 
1 hr. with 10 pts. 70% HNOa (44) cf. (4) (50) yields 3-chloro-2,4,G-trimtrophcnol [Beil. 
VI-292], cryst. from aq. or dil, II : S0 4 , m.p. 114° (44), 116° (4), 119° (SO). — (Note that if 
C is sulfonatcd prior to trinitration the isomeric 3-chloro-2,5,0-trinitrophcnol, m.p. 112.5- 
113.5° (44), is obtd. (44).] 

[For studies on the sulfonation of G seo (44) (51) (52) (53).] 

[0 in McOH/KOH with Mel yields (29) tn-chloroplicnyl methyl ether (m-chloroanisolo) 
(S-.C195).] [0 in EtOH/KOH with EtI gives (18) 3-chlorophenyl ethyl ether (m-chloro- 
phendolc) (3 : 6323), b.p. 291-205° at 717 mm., « 1.1712 (18) (lor into of forma, 
from sodium Balt of 0 with EtI in ale. soln. see (55)). I 

m-Chlorophenyl acetate [Beil. VI-185]: oil, b.p. 116.5° at 21 mm. (18), 10S° at 

12 mm. (57), 81-86° at 2 mm. (57), m.p. -1.5° to -0.5° (18), D*° “ 1.2209 (18). 
[From C with Ac«0 + NaOAc (18) or indirectly from m-cldoro aniline via diazotinzation, 
etc. (57).] [For rate of rcactn. of Cl with AcBr see (68).] 

® m-Chlorophenyl benzoate [Beil. IX-117]: pr. from dil. ale. or dil. acetone, m.p. 71- 
72° (18). [From C in 10% aq, Na 2 C0 3 with BzCl (18); for study of rato of bcnzoyla- 
tion of G see (59).] 

(g m-Chlorophenyl m-nitrohenzeate: ndls. from ale. or dil. acetone, m.p. 91-95° (18). 

[From C in alk. with m-nitrobcnzoyl chloride (IS).] 

(gi m-Chlorophenyl ^-nitrobenzoate: m.p. 99°. 

® m-Chlorophenyl 3,5-dinitrobenzoate : m p. 156°. 

— — m-Chlorophenyl benzenesulfonate: unrecorded. 

m-Chlorophenyl Ji-toluenesulfonate: unrecorded. 

— m-Chlorophenyl benzyl ether: m.p. 59°. [From C + bcnzyl-phcnyl-dimcthyl-am- 

monium chloride (60).] 

— — m-Chlorophenyl .p-nitrobenzyl ether: unrecorded. 
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m-Chlorophenyt 2,4-djnItrophenyl ether: pale yel. udl3. from ale,, m p. 75° (61). 

[From C m alk. with ale. 2,4-dmitrochloro benzene (61}.] 
fg m-Chlorophenoxyacetic acid; cryst from aq , m.p. 10S-110® u.e. (62}, IS'eut. Equiv. 

ISO -5. [From C m aq. XaOH with chloracetic acid (62).j 
m-CMoropheny] -W-phejjylcarbamalez unrecorded. 

<g m-Chioropheayl AT-(/>-bromopheny|)cazbamaie: ndis. from CsH« + EtOAc, m.p. 

121-123® cor. (04). [From C + p-bromobenzazide in Igr. (64).] 

<3| m-Cbiorophenyl iV-(p-iodophersyl)carbamate: in p. 138-139® (69). [From C with 
jModobcnzazide in hot Igr (69) } 

(g m-Chlorophenyl /V-(m-nicropheayljcarbamate : tn.p. II5-II6°uc, 1 17-1 18® cor. (70). 
[From 0 with m-rntrobenzazide or with m-rntropheny l isocyanate in Igr. (70) } 
m-Chlorophenyl AT-(p~itftrophenyl)carbamate: pale yel. pr. from Igr., m p. 144® cor. 
(65). [Fro® C + p»mtrobenzazide m Igr (65) ] 
m-Chlorophenyl A- (3|6-dinitro-4-methylphenyl)car hamate: or.-yel. pr. from Igr., 
to p. 170-172° u.c., 174-176® cor (63). [From C with 3,5-dimtro-l-inethyIbenjeazide 
in Igr. (63).} 

® m-Chlorophenyl A-(a-naphthyl)carbaniate: eryst. from Igr, m p. 157-15S® (66). 
[From 0 + a-naphthyl isocyanate m Igr. (G6) ] 

m-Chlorophenyl N- (0-napbthyI icarbarnate : pr from Igr., m.p 114-115° u.c., 316- 
117® cor. (67). [From C 4- 0-naphthyl isocyanate {or azide) m Igr (67) ] 

m-Chlorophenyl Af,AMiphenylcarbamate: unreported. 

3:0235 (1) JTolIeman, Rinhes, Rec. Iran chx m 30, 51-82, 8G (1011). 42, 1002 (1023). (2) Kuhn, 
Wassermatun, Htl». Chim Acta 11, 14 (1924.) (3) Williams. Fogellx-rg, J Am. Chem. Soc. 52, 

135 S (1930). (4) See fetes, Rrc (rat chrni 4?, 7-0-77 (1 023) (5) Uhleniarm, Her. II, IIGI-IIG2 

11878). (0) Bennett, Brooks, Cl asst one. J. t 'hem. Sec. 1935, lh23. (7) Kohlrauscb. Pongrat*. 

itmatsh. G5, 202 (1035). (h) Fie«er. Thompson, J Am. C hem boc Cl, 282-383 (1939). (9) 
Thole, Muisell, Dunstan, J. Chem. boc 101, 1115 (1913). (10) Uolleman, liee. (roe. cAjm.37, XOG 
(1918). 

(11) Sidgwick, Turner, J. Chem. Soc 121, 2250-2263 (1022) (12) Hodgson, J. Soc. D-jm 

Coiouriati 42, 175-179 (1 920). (13) British Dyestuffs Corp . Ltd , «£ Hodgson, Brit. 200,714, 
Aug. 9, 1023; Cent. 1925, II 2207. (14) Varnhoit. J. pro U Chem <2; 3G. 27-28 (1887). (15) 
Tschunkur, Herdieckhoff (to I.G.), Cer 407,412, May 9. 1930. tent. 1930, II 081. (10) Beibtein. 
Kurbatow, Ann. 130, 45 (1875). (17) Holtcman. <!e Mooj . lice- trn> eh\ m 35, 19, 27 (1015). 
(IS) TV'oUfebcn, Ber 42, 4371-1373 (1909). (£0) Murray. Gordon. J ,4m Chen. Soc . 57, 110- 
111 (1935). (20) Sehwarzeuhach. Egli. licit Chim Acta IT, JIM (1931) 

(21) Hodgson, Smith, J- Chen. Soc 1939, 20J-2W. (22) Jenkins. J. Chem. Soc. 1939, 1137- 

1140. (23) Tijmstra, Chem. ttccLblad 5, 96-101 (lOOVj, Cent. 190S, I 1051. (2l) Hodgson. 

Jenkiiwon, J . Ctarm. Soc. 1927, 1740-1742 (25) Hodp-on, Jenkinson. J Ctven. Soc 1929, 1041- 

1C42. (2G) Hodgson, Jenkinson, J. Chem. Soc 1929, 4 GO — 171 . {27} Hodgson. Turner, J. Chem. 
Soc. 1912, 433—135. (28} Richardson. J Chem Soc. 1937, 1303-1305. (29) Gattetmann, 

Ann 357. 334, 340 (1907). {30} Shoeamith, Hetherington, blatcr, J. Chem. Soc. 125, 1317-J31S 
(1921). 

„ (30 Kclber. Her. 54, 2255-2200 (1921) (32) Heller. Ann 41S, 270-271 (101S). (33} Wafer, 

Bcrrcs. Went. Stottcr (to 1 G.), Ger. 530,551, Oct 24. 1931. Cent. 1932, 1 3013- (34) I.G.. 
Austrian 121,284, Aug 25. 1931; Cent. 1931, II 3175. (35) Deich<cl (to Winthrop Chem. Co). 

U S. 2.002.447, May 21, 1335; CW»M933, II 2581, C~A. W, 4370 (1935). {30} Dciehsel (toI.G.). 

Brit. 443.113, March 19. 1030; Cent 1937, 1 38-1. C A 30, 4S73 (1930). (37) Clayton. J. Chem. 
Soc. 93, £021-2022 (190S). (3S) Kimonis. Schuhmann, Ber 50, 1140 <1917}- {33} Kohn. Zand- 
Oann, JfonohA. 47, 362, 366 (1920). (40) Hodjr*on, Ktr? haw. J. Chem. Soc. 1922, 1553, 1555. 

(41) Hodgson. Moore. J. Chem. Soc - 123, 2502-2503 (1923). (12) Hodgon. Nichobon. J. 
Chnn. Soc. 1910, 12CS- {43} British Dyestuff* Corp.. Ltd.. & Hodgson, Brit. 206,734, Dec. C. 1021; 
Cent. XK5, H 2004. (44) Hodgson. Moore, J. Chem. Soc. 127, 1590- 1W (1025). (45) Robert*, 
Rhy*. J. Cfsm. Soc. 1937, 41. (46) Hodgson. Moore, J. Chem. Soc. 1926, 156. 158. (47) 
Hodgson, J. Soc. Dyer t CWmrvst*. «, 73 (1027) {«-) Hodcson. Wiznsll.J. Chen. Sk. 1VX, 

2077, (IP) Hodgson, Kershaw, J. Chem. Soc. 1930, 2IG3-2171. (50) Tijmstra, Bex. tra*. chin. 
21. 293 (1002). 

(51) Hodgson, Kcrahaw, J. CUm. Soc. 1930, 1419-1125. 1329, 2918, 2t-23. (52) SchocpSe. 
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Van Natta, Clarkson, J. Am. Chem. Soc. f“ ^ ' * “ 

58, 2734 (1925). (54) Ghaswalla, Donne I 

Chem. Soc. 1926, 1254. (56) lUverdin, E 

/. Am. Chem.Soe. 55, 4954-4955 (1033);' ’ ■ ■ 

Bassett, J. Chem. Soc. 1931, 2516-2518. (59) Bernoulli, St. Goar, Helv. Chim. Acta 9, 755 (1926). 
(60) Baw, J. Indian Chem. Soc. 3, 101-104 (1926). 

(61) Bost, Nicholson, J. Am, Chem. Soc . 57, 2368-2369 11935). • (62) Koelsch, J. Am. Chem. 
Soc. 53, 304-305 (1931). (G3) Sah, Rec. trav. chim. 58,587-588(1939). (64) Sah, Cheng, Rec. 

trav. chim. 58, 592-593 (1939). (65) Sah, Cheng, Rec. trav. chim. 58,596-599 (1939). (66) 
French, Wirtcl, J. Am. Chem. Soc. 48, 1736-1739 (1926), (67) Sah, Rec. trav. chim . 58, 454-458 
(1939). (68) British Dyestuffs Corp., Ltd., & Hodgson, Brit. 205,254, Nov. 8, 1923; Cent. 1924, 
I 711. (69) Sah, Young, Rec. trav. chim. 59, 357-363 (1940). (70) Sah, Woo, Rec. trav. chim. 58, 
1014-1015 (1939). 

3:0270 d,M-CHLORO-n-VALERIC ACID C S H 9 0 2 C1 Beil. S.N. 1C2 

CHj.CHj.CH.CHj.COOH 

ii 

M.P. 33° (1) B.P. 112“ at 10 mm, <1) 2>;“ = 1.1484 (1) nfj = 1.44G2 (1) 

[For prepn. of C from propylidene-acetic acid (pcnten-2-oic acid-1) [Beil. 11-426, II j- 
(191), IIj-(399)] with dry HC1 gas at 20° for 2 days (100% yield) see (1).J 

Methyl 0-chloro-n-valerate : unreported. 

Ethyl tf-chloro-n-valerate: b.p. 189° see (3:8G29). 

£-Chloro-n*valeramide: unreported. 

^-Chloro-n-valeranilide : unreported. 

/?~Chloro-n-valero-/>-toluidide: unreported. 

3:0270 (1) Schjanberg, Ber. 70, 2385-2391 (1937). 

3:0280 CHLOROMALEIC ANHYDRIDE C 4 HO 3 CI Beil. XVH -434 

O XVH]— 



M.P. B.P. 

33” (1) 19G.3” cor. (2! eg = 1.5121 (2) n£ 7 - 1.50594(1) 

34.5” (2) (3) 194” Cj 5 - 1.5437 (1) ng,* = 1.50933 (1) 

150-151” at 210 mm. (2) 

95° at 26 mm. (3 A) 

87° at 14 mm. (1) 

78° at 8 mm. (1) 

C usually observed as a colorless oil. On cooling and scratching it solidifies to a cryst. 
mass fusing about 0° and suddenly changing to a hard cryst. form, m.p. 34.5°, with evoln. 
of ht. (2) (3). 

[For prepn. from chlorofumaric ac. (3:4853) by distn. with P 2 Os see (1) (4), by distn. 
with POClj see (5) (such products are claimed by (1) to be impure); for prepn. by distn. 
with AcCl see (2); for still other methods see Beil, XVH-434.] 
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[For Diels- Alder addn. of C to cycIopentadicne-1,3 (1:8030) giving 71% yield of prod, 
m.p, 161°, or to anthracene (1:7285), giving 56% yield of prod., m p. 157®, see (7); note, 
however, that C with isocugenol (1:1785) or with isosafrolc (1-7610) not onlyaddsbut 
also loses HC1 giving (8) derivs. of 3-methyl-3,4-dihydronaphthaIene-l ( 2-dicarboxylic 
anhydride.J 

C reacts with aq. evolving ht. and upon evapn. yields {3} (3 A) (6) chloromaleic ac. 
(3:3432), ciyst. from mixt. of CHCI3 + AcOH (6), which after drying at 100° have m.p. 
114-115° (6). 

3:0280 (l) von Auwers, Harres, Ber. 62, 1686-1687 (1929). (2) Perkin, J Chem.. Soc. 53, 703- 
705 (1888). (3) van der Riet, Ann. 280, 227 (189-1) (3A) Zincke, Fucha, Ber 2C, 508 (1893). 

(4) Walden, Ber. 30, 2885-2880 (1897). (5) Thomas-Mninert, Bull, soc chim. (3) 13, 847 (1895). 
(6) Michael, Tissot, J. prakt Chem. (2) 52, 331 (1895) (7) Synerholm, J. Am. Chem Soc- 67, 

1229-1230 (1945). (8) Synerholm. J. Am. Chem. Soc. 67, 345 (1945) 

3:0390 TRICHLOROMETHYL TRICHLOROACETATE CaOjClu Beil. HI -17 
(Perchloromethyl acetate) CLC.O.CO.CCL IHi — 

HI2 — 

M.P. 34° (1) B.P. 191-102° (1) = 1.C7331 (1) 

73-74° at 10 mm. (1) 

Sol. without decompn. in ether, CHC1 3 , CeHg, or pet. eth. 

(For prepn. (71% yield (3)) by electrolysis of potassium trichloroacetate (3) or mixt of 
No and Zn trichJoroacetatcs (2) (4) see (2) (3) (4); for/onnn. from methyl trichloroacetate 
on chlorination see (1).J 

C with aq. decomposes to trichloroacetic acid (3*1150) -f phosgene (3:5000) -f HC1 ' 
(2) (4). 

C with aniline yields N.N'-diphcnylurea + aniline trichloroacetate + aniline hydro- 
chloride (2). 

0 with AICI 3 yields hexachloroethane (3.4835) + CO 2 (5). 

3: 0290 (1) Anschiitz, Emery, Ann. 273, 59 (1893) (2) Elbs, Kratz, J. prakt. Chem. (2) 55, 

502-505 (1897). (3) Gibson, Proc. Roy- Soc Edinburgh 44, II 140-152 (1924); C.A. 18, 3041 
(1924). (4) Fichter, Fritsch, Muller, Helv. Chim. Acta 6, 500 (1933). (5} Jaeger, Cent. 1912, I 
1817. 


3:0300 2-CHLOROBIPHENYX. 

( 2-Chloro-xenene (I)) 

<( >< )> C„H,Ci 

Beil. V - 579 
Vi-(272) 




Vz-(483) 

M.P. 34° (2) (3) (4) (5) B.P. 273.7-273.8' 

’at 738 mm. (7) 


33° (6) 

2G7-2G8® 

(2) 


32.2° (7) 

210-211° 

at 160 mm. (8) 


31° (15) 

1G5-170® 

at 28 mm. (3) 



154° 

at 12.5 mm. (15) 



150-155° 

at 10 mm. (5) 



Cryst. from ale. — Volatile with steam (6). — Sol. ale., CCL (7); very sol. CeHs or pet 
eth. (2). 

[For prepn. (36.8% yield (7)) (together with other products) from biphenyl by direct 
chlorination in presence of Fe or other cat. see (7) (2) (8) (9); for prepn. (25-38% yield (5J) 
from dinzotized o-chloroaniline 4- C«Hg 6cc (5) (4); for prepn. (G0% yield (15)) from 
diazotized o-aminobiphcnyl via CujClj method see (15) (10).] 
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3:0330 CINNAMOYL CHLORIDE C9H7OCI 

S — CH==CH— 0=0 

k 


Beil. E - 687 
IXi-(233) 


M.P, 


B.P. 



36° 

(1) (2) 

257.5° 

at 760 mm. 

(2) Z4J 5 - 3 

35-36° 

(31 (4) 

251-253° 


(I) 


(6) (6) 

170-171° 

at 58 mm. 

(0) til* 


(9) 

154° u.C, 

at 25 mm. 

(0) 

35° 

(?) (HI 

131° 

at 20 mm. 

05) 

34° 

(8) 

147° 

at 16 mm. 

(10) 



13G-137 0 

at 16 mm. 

(3) (5) 



130° 

at 14 mm. 

(III 



130° 

at 12 mm. 

(4) (12) 



136“ 

at 11 mm. 

(13) 



131° 

at 11 mm. 

(14) 



127.3-127.0° 

at 10 mm. 

(8) 



122-123° 

at 8 mm. 

(15) 



101“ 

at2mm. 

(16) 


1.1017 (15) 

n*£* « 1.61364 (15) 
1.1632 (7) 

fl2?- 8 = 1.6203 17) 


White cryst., bqI. in CCl* and in pet. eth. — Note that the name cinnamoy) chloride 
avoids confusion with cinnamyl chloride, CeHj.CH— CH.CH 3 C1 (3:0010). 

[For prepn. of C from cinnam ' ' ** A1 - 1 '- 

FC! 3 (10) (15) (0), with PCI3 4- 
90-95% (13), 89% (11)) (62) (1 

in pres, of tertiary bases (20), with p-tolucnesulfonyl chloride in pyridine or diethylaniline 
(.■'} ■* ’ *’ ’* ■ f innamic acid (1:0735) with oxalyl (di)chloride 

'■ " •• ' ■ i- 

, ; < : 1 ( • . ■ oily prod, which with aq. hydrolyzes to a mist, 

of cinnamic acid dichloride (Beil. IX-514, IXi-(200)], m.p. 167°, and allocinnamic acid 
dichloride [Beil. IX-514], m.p. 84°; C in CCU with Clj in direct sunlight, however, yields (5) 
a./5-dichloro-p-plicnylpropionyl chlorido (the acid chloride of cinnamic acid dichloride), 
ndls. from pet. eth., m.p. 54-55° (5), 55° (23).] 

[0 is not reduced by copper hydride (24) but on cat. hydrogenation as directed (25) (26) 
yields cinnamnldehydo (1:0245).] [C with KCN + quinoline gives (34% yield (57)) 
I-cinnamoyl-2~cynno-l,2-dihydroquinoline which on acid hydrolysis yields 30% cinnam- 
nldchyde (1:0245).J 

[C with 5% H2O2 in acetone + pyridino yields (27) di-cinnamoyl peroxide, m.p. 144° 
(27).] 

[0 with anhydrous neutral K oxalate (28), or with dil. aq. IvOH -f methylaniHne or 
dimethylanilinc (29) or with pyridine (30), or with excess KjSjOs in pyridine (31), or with 
Na cinnamnte (0), yields cinnamic anhydride [Beil. IX-5S6, IXi-(232)], ndls. from CeH6 or 
ale., m.p. 136° (30).] — [C with aq. under certain conditions yields cinnamic anhydride + 
HCf (for use in micro detn. of aq. (2), or indirectly for micro detn. of 0 2 (after combustion), 
sec (4) (32)).] 

_ [For reaetn. of C with diethyl malonate (1 mole) + Na (2 moles) see (33); for reactn. of 
0 with ethyl sodio-acetoacetnte giving (60% yield (10)) (34) ethyl a-cionamoylacetoacetato, 
m.p. 44° (10) (Cu enolatc, m.p. 164° (10)), with methyl sodio-acetoncetate giving (35) 
methyl o-cinnnmoylacetoacetate, m.p. 49-50° (35), with ethyl sodio-benzoylacetate giving 
(10) ethyl cinnamoyl-benzoyl-acetate (Cu enolate, m p. 202° (10)), or with sodio-benzoyl- 
acetone giving (36) benzoyl-cinnamoyl-methane, m.p. Ill 6 u.c. (36), see indie, refs.] 
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(5 with C*H* 4- AICI3 in CS 2 gives {37} {35} {39} (41) (by combined ring closure and 
addition to the unsatd. linkage or vice versa) 3-phenylhydrindone-l (3-phenylindanone-l) 
(Beil. VI 1-483, VII t -(265)J, cryst. from MeOH, ra.p. 78° {37), 77-78 ° {39} (oxime, m.p. 
141° {40), phenylhydrazone, m.p. 130° {40}, p-nitrophenylhydrazone, m.p. 220-221° {39}, 
semicarbazone, m p. 223-225° {30}), accompanied by 0,/3-dipbenyl-propiophenone (1,3,3- 
triphenylpropanone-l) (Beil, V3I-524, Vfli-(293)J {35} and other prods.; note that under 
similar conds (41) with toluene or o-xylene neither of the corresp. indanones is formed 
(see also below); however, C + m-xylene 4- AICI3 in CS 2 yields (41} 5,7-dimethyl -3- 
phenylindan on e-1, m p. 101° (semicarbazone, m.p. 195-197® (41)), and C 4- jp-xylene 4- 
AIClj in CS2 yields {41} 4,7-dimethyl-3-phenyimdanone-l, m p 94-95° (oxime, m.p. 218- 
219°; phenylhydrazone, mp. 193-134°; semicarbazone, m.p. 232° {41}),} 

[C with many arotn. cpds. in pres, of AlClj condenses with loss of HCl to yield corresp. 
benzalacetophenone (chalcone) derive.: 0 with C s He 4- Alda, however, gives no /4.’) 
chalcone (see above); 0 with toluene 4* AlClj yields {41} 4'-methylchal«*<'-- ; 

<Q with o-xylene 4- AlClj in CS2 gives (63% yield {41 D s* ** 

{41}, C with m-xylenc 4- AlClj in CS» J 

at 11 mm. (41); C with biphenyl *f ,**/ 4 -phenyl- 

chalcone, m p. 155-156° (45}, 165° (11 

(Similar chalcone formation occurs w *uaiy arom. ethers; e g., C with anisole 4- AlClj 
in CS* gives {42} 4 '-me thoxy chalcone (Beil. VIII-193, VIHi-(580)j, m.p. 106-107° {42}; 
C similarly with phenetole gives (42) 4'~elboxychalcone (Beil. VIII-193), m p. 74-75° (42); 
C similarly with methyl p-tolyl ether gives (43) not only 2'*methoxy-5'-methykhalcone> 
m.p. 55-56°, but also by demethylation 2'-bydroxy-5'-methylchalcone, mp. 111° (43}; 
0 similarly with methyl 3,4-dimethylphenyl ether yields {13} 4',5'-dimethyl-2'-methoxy* 
chalcone, m p. 78® (13); C similarly with methyl fi-naphthyl ether yields (44) 0~met hoxy- 
naphthochalcone, mp 138-140° (44}; C similarly with diphenyl ether yields {37} 4'- 
phenoxychalcone, m p 85° (37}: for extension of this react n. to ethers of polyhydric phenols 
such as C 4- AlClj 4- catechol dimethyl ether (veratrole) (1 : 7560) {44), resorcinol dimethyl 
ether (1 :7570) (13), resorcinol diethyl ether (1 -7585) {13} (43), hydroquinone diethyl ether 
(1:7185) (43), and pyrogallol tnmctbyi ether (1.7145) (44) sec indie, refs.] 

{Similar formation of substituted chalcones occurs with C 4- AlClj 4- phenols; e.g., for 
cases of C with ix-resol (1:1400) (46), resorcinol (1:1530) {47}, phloroglucinol (1:1620) 
(47) cf. (48) see indie, refs.) 

(C with diazomcthanc in ether gives (49) (50) (note both replacement of Cl and addn. 
to unsatd. linkage) 5-(diazoacetyl)-4-phenyIpyrazoline, cryst. from CgHe -f pet. eth.; 
m.p. 80-81° (49), 77-78° (50) J 

[C 4- NaNj in ether gives (12% yield {51}) (52) cinnamoyl azide, cryst. from lgr., m p. 
86° dec, (51) (52); this cpd. on htg above mp or preferably in C«H* readily loses N 2 and 
rearr. giving (77% yield {53}) (51) {52} styryl isocyanate, b p. 107° at 12 mm.; this isocyan- 
ate (or even its azide precursor) with aq at 50° yields {51 ) JV.AT'-distyrylurea, m p. 213-214° 
(51); for its reactn. with MeOH yielding (52) methyl tf-etyrylearbamate, ra.p. 126°, with 
EtOH yielding {52} ethyl Jf-etyrylcarbamatc, m p. 87°, with ammonia gas in dry ether 
yielding (51) JV-sfcyrylurea, m p 143°, or with aniline yielding {52} IV-phenyl-lV-styrylurea, 
m.p. 217°, see indie, refs.) 

(C with free NH*OH in Cell 6 gives (100% yield (16)) cmnamoylhydroxamlc acid, cryst. 
from hot EtOAc by addn. of lgr , m p. 119.5° {16), 111.5° (54) ] 

(C htd, with urea at 70° gives (44% yield (55)) (56) JV-cinnamovlurca, m.p. 208-209° 
(55), 197° (56}.l 

(For reactn. of C with C«H&MgBr see (58); for reactn. of C with cellulose see (59); for 
reactn. with o^aminothiophenol yielding l-styryibenzothiazole see (60); for reactn. of C 
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3: 0360 (1) Hinkel, Hey, J. Chem. Soe. 1928, 2786-2791, (2) Scarborough, Waters. J. Chem. Soc 
1927, 93. 

3:0370 3,5-DICHLOROBENZAL (DI) CHLORIDE C7H4CI4 Beil. S.N. 466 

Cl 

<^~V-chci 2 

Cl 

M.P. 36.6° (1) 

Colorless cryst. from MeOH or from dil. AcOH; eas. boI. usual org. goIv. [Note that C 
has same m.p. os the closely related 3,5-dichlorobcnzyl chloride (3:0350) but that a mixture 
of the two becomes liquid.] ' 

[For prepn. of C from 3,5*dichlorobcnzaldehyde (3: 1475 j with PC1 5 (80% yield) see 

(D.l 

C on hydrolysis with fumg. H 2 SO< as directed gives (71-80% yield (1)) 3,5-dichloroben- 
zaldehyde (3:1475) (for study of rate of hydrol. in 50% ale. at 83.5° see (2)). 

3:0370 (1) Asingcr, Lock, Monatsh. 62, 347 (1933). (2) Asinger, Lock, Mvnatsh. 62, 337-338 
(1933). 

3:0372 2, 4,6-TRIMETHYLBENZYL CHLORIDE CioHuCT j Beil. S.N. 469 

(t^-Chloroisodurene) CHj 

CH 3 <^~”V-CH 2 C1 

CHj 

M.P. 37° (1) (2) (3) (4) B.P. 130-131° at 22 mm. (1) 

121-123° at 19 mm. (2) 

, 119° at 16 mm. (4) 

114-116° at 10 mm. (3) 

[See also the isomeric 2,4,5~lrimethylbenzyl chloride (3:9702).] 

Colorless cryst. from ale. (4). — C blisters skin (3). — [Equiv. conductance of 0 in 
liq. SO2 is 10 times that of benzyl chloride (3:8535) (3) cf. (5).] 

PREPARATION OF C 

[For prepn, of C from 1,3,5-trimcthylbcnzene (mesitylene) (1:7455) with formalin 
• (1 :0145) + cone. HC1 -f- HC1 gas at 55° for 5^ hrs. (yields: 55-61% (1), 29% (3)) (some 
« 2 ,tt 4 -dichloropentamethylbenzene = 6ts-l ,3- (chloromethyl )2, 4 ,6-trimethylbenzene, cryst. 
from pet. eth., m.p. 105° (1) (3), is also formed) see indie, refs.] 

[For prepn. of 0 from mesitylene (1:7455) with chloromethyl methyl ether (3:7085) 

+ SnCU (yields: 60% (4) cf. (6)), or in AcOH without other cat. (yields: 80-85% (7), 80% 
(2)), or with chloromethyl ethyl ether (3:7195) + SnCU in CCU soln. at —5° (70% yield 
(8)), see indie, refs.] 

CHEMICAL BEHAVIOR OF C 

Reduction. [C with H 2 + Pt cat. in ale. soln. gives (80% yield (2] cf. (7)) 1 ,2,3,5- 
tetramethylbenzene (isodurene) [Beil. V-430, V2-(329)] (9), liquid, b.p. 195-197° at 760 
mm.,f.p. — 24°, 2)|° = 0.8906.] 

Hydrolysis. C on hydrolysis (no details (2)) gives 2,4,6-trimethylbenzyl ale. (mesityl- 
carbinol), ndls. from ale., m.p. 89° (2), 88-89° (10) (3) (II), 87° (12) (corresp. V-pbenyl- 
caxbamate, m.p. 124-125° (11)). 
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Conversion to ethers. [C with MeOH/KOH at 100° for 3 hrs. gives (70% yield (3)) 
methyl 2,4,6-trimethylbenzyl ether, oil, b.p. 100-110° at 15 mm. (3), C with EtOH/KOH 
similarly gives (77% yield (3)) ethyl 2,4,6-trirnethylbenzyl ether, oil, b.p. 114-115° at 
14 mm. (3).] 

Conversion to esters. [C with AgOAc in AcOH at 100° for 3 hrs. gives (70% yield (3)) 
2,4,6-trimethylbenzyl acetate, oil, b.p. 136-137° at 15 mm. (3); this ester on hydrolysis 
with 15% aq. KOH at 100° for 3 hrs. gives (91% yield (3)) 2,4,6-trimethylbenzyl ale., 
m.p. 83-89°. (See also above,.)] 

Conversion to nitrile. C in ale. with aq. NaCN (1) (13) or KCN (4) (8), or C with 
CuCN in pyridine (14) cf. (1), gives (yields: almost 100% (13), 89-93% (1)) mesitylace- 
tomtrile, ciyst. from pet. eth., m p. 79-80° (1), 79° (4); bp. 160-165° at 22 mm. (13), 
150-155° at 15 mm. (4), 190° at 11 mm. (8); this nitrile on hydrolysis with abt. 50% H2SO4 
under reflux for 6 hrs. gives (87% yield (I)) mesitylacetic acid [Beil. IX-563, IXi-(2I9)], 
cryst. from dil. ale. or lgr., m.p. 167-168° (1) (note that partial hydrolysis may give mesityl- 
acetamide, m p. 216° (8)). 

Behavior of C with Orqanometallic Compounds 
With MeMgl. [C with MeMgl in dry ether undergoes mainly a coupling reaction 
giving (86% yield (15)) 1,2-dimesityIethane, m.p. 117.0-117.5°, accompanied by a little 
ethylmesitylene (l-ethyl-2,4,6-trimethylbenzene), b p 212-214° (15), 210° at 725 mm. 
(16), D\ 0 = 0.894 (16), no « 1.5074 (16) (corresp. dinitro denv., m.p. 111° (17), 109- 
111° (17) (15)).] 

With misc. reactants. [C with diethyl sodiomalonate gives (4) diethyl a- (2,4,6-tri- 
methylbenzyl )malonate, m.p. 36°, b p. 195-197° at 15 mm. (4). — C with ethyl sodio- 
benzoylacetate gives (21% yield (18)) ethyl a-(2,4,6-tnmethylbcn2yl)benzoyIacetatc 
which upon alk. hydrolysis gives (45% yield (18)) the ketone l-benzoyl-2-mesitylethane, 
ndls. from MeOH, m.p. 85.0-85.5° (18).] 

Other Reactions of C 

[G (1 mole) with hexamethylenediamine (1 mole) in CHCIj refluxed 3 hrs. gives (96% 
yield (19)) corresp. quaternary salt, C.CeH«N4: this prod, in aq. refluxed 4 hrs does not 
give the expected mesitaldehydc but instead (75% yield (19)) di- (2,4,6-trimethylbenzyl- 
amino)methane, cryst. from ale., m.p. 151.5-152° (19) ] 

® N-(2,4,6-TrimethyIbenzyl)phthalimide: ndls. from ale., m p, 209.5-210° (19). [From 
C with K phthahmide at 170-180° for 4 hrs. as directed (19) (63% yield (19)).] 

3:0372 (1) Fuson, Rabjohn, Otq. Syntheses 25, 65-68 »*lv " — 

ehim. (5) 6, 1025-1033 (1939). (3) Nauta. Diensl 
(4) Hoch, Compt. rend. 192, 14G5-14G6 (1931). (5) h 
(6) Sommelet, Compt. rend. 157, 1443 (1913). (7) ‘ 

(1937). (8) Sordes, Compt rend. 195, 248-249 (193 

2 (1st ed ), 360-362 (1943) ; 11, 66-69 (1931). (10) Fuson, Southwick, Rowland, J. Am. Chem. 
Soc. C6, 1112 (1944). 

(11) Carre, Bull. toe. ehim. (4) 7, 842-843 (1910). (12) Bock, Lock. Schmidt, MonaUh, 01, 

412 (1934). (13) Fuson, Corse, McKeever. J. Am. Chem. Soc. G2, 3250 (1040). (14) Newman, 
J. Am. Chem. Soc. 59, 2472 (1937). (15) Fuson, Denton, Kneisley, J. Am. Chem. Soc. 63, 2652- 
2653 (1941). (16) Smith, Kiess, J. Am. Chem. Soc. 61, 285-286 (1939). (17) Smith, Kiess, 

J. Am. Chem. Soc. 61, 995-996 (1939). (18) Fuson, UUyott, Hickson. J. Am. Chem. Soc- 61* 
410-411 (1939). (19) Fuson, Denton, J. Am. Chem. Soc. 63, 654-G56 (1941). 
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1933, II 2371. {15} Iiert 02 zi, Gate. ehim. ital. 2D, II 37-38 (1899). 


3:0410 2, 6-DrCHLOROBENZYL CHLORIDE C 7 H 6 CIj 


M.P. 39-40° (I) 



Beil. S.W. 4C6 


Colorless cryst. from Igr., ether, or ale. + ether. 

IFor prepn. of C from 2,6-dichlorotolucnc (3:6270) by treatment at b.p. with Clj in 
u.v. light see {!).] 

C with Mg in dry ether gives 90% yield 2,6-dichlorobcnzyl MgCl; this prod, upon 
treatment with CO2 (1) or with methyl chloroformatc (3:5075) followed by appropriate 
treatment yields 2,6-dichlorophcnylncctic acid, cryst. from ale., m.p. 157-158° (1). 

3:0410 (1) Austin, Johnson, J. Am. Chem . Soc. 54, G58-C59 (1932). 


3:0422 OCTACHLOROCYCLOPENTENE QClg 

C1) C CCli 

ci,i^ ici 

c 

ci 


M.P. 


B.P, 


41° 

(1) (8) 

283-284“ 

at 733 mm. (5) 

40-41 

°(7) 

283° 

0) 

40° 

(2) 

183° 

at 20 mm. {2} 

39° 

(3) 

140° 

at 10 mm. (4) 

38° 

(4) 



32° 

(10) 




Beil. V- 02 
Vi- 
Vr- 


itg - 1.5060 (4) 


\See also hexachlorobvtadicne-lfi (3:G425).] 

Colorless cryst. from 95% ale. (4) or EtOH contg. 5% tetrachlorocthylene (3:5460) (3). 

[For prepn. of C from pcntachlorocyclopcntenono [Beil. VII-49] (7), from cither the 
higher- or lower-melting stereoisomer of hcxachlorocyclopentenone [Beil. VII-49] {1), 
from dibromo-dichloro-cyclopentanetriono [Beil. Y1I-853] (8), or from xanthognllol (tetra- 
bromocyclopentenediono [Beil. VIIi-(321)] (2), all with PCI5 in s.t., at elevated temps, as 
directed, see indie, refs.] 

[For formn. from nonachloropentene-1 (itself obtd. from hcxachloropropcno (3:6370) 
with trichloroethylene (3:5170) + AiCIs (9J) by elimination of 1 HCl with nlc. KOH 
yielding octachloropentadiene-1,3 followed by rearr. to C by boilg. with AICI3 see (3).] 

[For formn. of C (together with CCI4 (3:5100) and hexachlorocthane (3:4835) by high- 
press./high-temp. chlorination of chloropentancs see (4); by exhaustive chlorination of 
hexyl iodide, heptaldehyde, heptylic acid, etc. (5), of high-mol.-wt. hydrocarbons (6}, or 
of 3-chloro-5,6-dihydroxy-2-(dichloromcthyl)pyridinc [Beil. XII-164] (10), see indie. refs.[ 

Note that C, formerly regarded as hexachlorobutadicnc-1,3 (3:6425), is currently (3) 
believed to have the structure octachlorocyclopcntene; for Raman spectra evidence see (11). 
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3:0423 {4} Zinckc, Khster, Bn. 23, 2214-2215 (1890). {2) Hantesch, Strasser, Ann. 488, 209 
• it »i i-nn iroi (10-44). (4) McBee, Hns3, Pierson, /nrf Eng. Chem. 

803-806 (1877). (6) Hartmann. Bn. 24, 4041-1026 
' *» •. Arm. 352, 52-53 (1907). {9) 

(10) Hoffmann, Bn. 22, 1269- 


3:0425 2,?,«4Rr<mOROr0£ J7EWE Cffj CjHsOj J?e£T. F- 29S 

Ac/ v,~ 

M V>-(233) 

M.P. 41° <IJ <2) (3) B.P. 231-232° at 716 mm. <1J 
40-41* (4) 

Ndls. from McOH or EtOH; volatile with steam. 

(For prepn. of 0 from 2^)-dichloro-4-amuioto/ucne (Beil. XII-DOO] via diarotization and 
use of CuiCk reaction see (4); from toluene with AlCij + SO 2 CI 2 (34% C -f 40% 2,4,5- 
trichlorotoluenc (3:2100)) see (2); for fo ram. of 6 (together with other isocaere) from 
toluene, e-ch/orotoluene (3:8245), or p-chlorotoluene (3 8287) with Cl* see <1), from 2,3- 
dichlorotolueae (3:0345) or 2,4-dicWomtoiuene (3:0290) with Cl* in pres. 0 / M/Eg see 
(5); for prepn. of 0 from its sulfonic acid by hydrolysis see (1) (7).{ 

(p with CIj in pres of AJ/Hg yields (6} 2,3,4,6-tetmch/orotoIuene (3:2480),/ 

C on. mononitration (1) (4) by solo in cold furng HNO3 fields a mononitro 0 (Beil. 
V-333), ndls from ale., m p. 60-01° (4), C0° (1); 0 on dimtration by warming with a mixt. 
of 2 pts. fumg. HNOj and 1 pt. cone. H2S 0< (1) <4) cf. (7) yields 2,3,4-tnchloro-5,(>-dinitro- 
toluene /Beil. V-345], ndls. from ale., m.p. 141° (I) <2>, 140-241° (4). 

0 on shaking with 2 pts. fumg. HgSQ* at 60 0 yields (1) <7) a monosu/fonic acid (use in 
sepn. of 0 from 2,4,5-trichlorotoluene (3:2100) which is not sulfonated under these condi- 
tions nun). 

0 on o»dn. with dil. HND3 in s.t. at ISO 1 * (4) yields 2,3,4-tricbloroben2oic acid (3:4810), 
m.p. 186-187° (4). 

3:0425 {1) Seelig, Ann. 237, 132, 137. 138, 140, 15C (1887). (2) Sifberrad. J. Chem. Soc. 127, 
2681-2682 (1925), /3> J G., Brit 287,178, May 9, 1928. Cent 192<>, II 352. {4} Cohen, Dakin, 

J. Chem. Soc. 81, 3327-1328 (1902). (5> Ref. 4. pp. 1339-1341. (6) Cohen. Dakin, J. Chem. 
Soc. 85, 1283 (3004). <7) PreatteO, Ann. 296, J 81-182 (1S97). 


3:0440 CHtOROPIVAHC ACID 
(/S-Chloro-a.a- 
dimethylpropionic acid) 


CHj 

CH, — O COOH 

ii in. 


c,H,Q!ra 


SeB. S.N. 1G3 


M.P. 40-42° (1) B.P. 126-120” at SO m (1) 

fFor prepn. of <3 from pivalie acid (tritnethyfacelic acid) (1 5 0410) with SO 2 CI} + diben- 
zoyl peroxide in CC1* see <IJ.J 


® CWoropivalamide: pi. from aq., m.p. 105-109° (I). 

3:0440 (1) Kharasch. Brown, J. Am. Chem. Soc. CZ, 925-929 (1940). 
(to Pont Co.), y.S. 2.302.22S. Nov. 17, 1912; <7.4. 37, 2018 (1943). 


(2) Kharaseh, Brown 
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3:0455 2,6-DICHLORO-2,6-DIMETHYLHEPTANE C 9 Hi 8 Cl 2 
Cl Cl 

CHs— i — OH2.CH2.CUj— i— CHj 

in, ia 

M.P. 41-43° (1) 

[For prepn. of C from 2,G-cUmethylheptanediol-2,6 [Beil. 1-494] (2) with cone. 'HCl or 
AcCl see (1) (2); from the corresponding internal ether, viz., a,a,a',a'-tetramethylpenta- 
methylene oxide (2,2,6,6-tetmmethyltctrahydropyran) [Beil. XVTI-17], with HC1 see [1).] 

0 on wanning with aq. readily hydrolyzes (1) back to 2,6-dimethylheptanediol-2,6 
(monohydrate, cryst. from CgHe, m p. 60-Gl°; anhydrous form by beating monohydrate 
at 135-140°, m.p. 70-77° (1). 

[C in CfiHj + AcOH treated with Zn dust in a stream of dry HCl yields (2) mixt. of 
a- and 0-cyclogeraniols [Beil. VI-66, VI l -(43)].] 

3:0465 (1) Bruylants, Bull. acrid. roy. BeJg. 1909, 270-282; Cent. 1909, II 797; C.A. 4, 1485 (1910); 
Rec. trav . chim. 29, 130-133 (1910). (2) Staudmger, Widmer, Heh. Chim, Acta 9, 531, 546-547 
(1920). 

3:0460 /S-CHIOROPROPIONIC ACID CjHfACl Beil. U- 249 

(3-Chloropropanoic acid) ClCH2.CH2.COOH Ili-(lll) 

IM22C) 

M.P. 42° (1) (2) B.P. 204° (11) 

41.5° (3) 203-205° at 764 mm. (12) 

41° (4) (19) 127° at 35 mm. (13) 

40.5° cor. (5) 120° at 30 mm. (27) 

40° (6) (7) 124° at 25 mm. (1) 

39° (8) (9) 105-107° at 20 mm. (14) 

38.5-39.5° (10) 108° at 12 mm. (1) 

Lfts. from lgr or pet. eth — Very eas. sol. aq., ale., CHCI3; spar. sol. dry ether. — Fairly , 
hygroscopic. — Con boilg. slightly dec. to HCl + acrylic ac. (1 : 1020) . [Note that samples 
with m.p. higher than 42° may have contd. adipic ac. (8).] [For stability of C in aq. soln. 
see (8).] 

[For prepn. of C from acrolein (1:0115) via addn. of HCl to 0-ehIoropropionaIdehyde 
(3:5576) and subsequent oxidn. with fumg. HNO3 (yield: 65-70% (14), 60-65% (15), 
60% (1)) see (15) (14) (7) (1) (10); from 3-chloropropanol-l (trimethylene cblorohydrin) 
(3:8285) by oxidn. with cone. HNO s (yield: 78-79% (9)) (17) (13) (27) oralk. KMnOi (18) 
see indie, refs.; from 0-hydroxypropionitrile (ethylene cyanohydrin) by hydrolysis with 
HCl see (10); from phosgene -+• ethylene 4* AICI3 via hydrolysis of intermediate 0-chioro- 
propionyl chloride (3:5690) sec (19); for other methods see Beil. 11-249.] , . , 

C On htg. with aq. alb. or alb. carbonates (1) (7) (19) or on passing over activated carbon 
at 230-240° at 250-320 mm. (21) loses HCl and yields acrylic ac. (1:1020). [The_alk. 
salts of C clec. even at ord. temp, giving alk. chlorides (3).] [For example* of use of C as 
source of acrylic acid in Diels-Alder addn. reactions see under 9,10-dichloroanthracene 
(3:4916).] 

C with PCI3 (12) or SOCI2 (22) yields 0-cbloropropionyl chloride .(3:5690) q.v., bp. 
144°. ■ • 

C (1 g.) -J- pyridine (2 g.) btd. at 100° solidifies after 2 his. to give 100% yield addn. 
c-pd. O.C5B5N, pr. from abs. ale., m p. 160° (26). 


Beil. I - 167 

It— 

, I2-C129) 
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Methyl 0 -chIoropropionate: b.p. 148-150° at 7G0 mm. (3:5765) 

— Ethyl /3-chloropropionate: b.p. 162-163° at 7G0 mm. (3:8290). 

— 0 -ChIoropropionamide: unrecorded. 

(g> (S-ChloropropionanUide: cryst. from aq. or McOH, m.p. 119° (23). [From 0-chlora- 
propionyl chloride + aniline m acetone in 90% yield [23),] 

@ £-Chloropropion-/>-toIuidide: cryst. from MeOH, m.p 121° (23) (22). 

(g i ^-Phenoxypropxoaic acid: ndls. from hot aq. (24) or lgr. (25); m.p. 98° (24), 97-98° 
(25). (From C -f phenol + NaOH, 36% yield (25).] 

3:0460 (1) Moureu, Murat, Taiapior, Ann. ehim. (9) iS, 222-228 ( 1021 ). { 2 ) Wooten. Ham- 
mett, J. Am. Chem. Sac. 57, 2291 (1935). (3) Beckurts, Otto. Ber. 18, 22G, 840 (Note) (1885). 

(4) Michael, Ber. 34, 4047—tOlS (1901). (5) Linnemann, Ann. 163, 96 (1872). (6) Lichty, Ann. 
319, 369-370 (1901). (7) Moureu, Ann. ehtm (7) 2, 157-158 (1891); Bull. soc. ehim. (Z) 9,388 
(1893). (8) Simpson, J. Am Chem. Soc. 40, 675 (1918). (9) Pcnvell, Huntress, Hershberg, 
Orff. Syntheses, Coll. Vol. 1 (2nd cd ), 168-169 (1941). (10) Jacobs. Heidelbcrger, J. Am. Chem. 

Soc. 39, 1465-1466 (1917). 

(11) de Barr, Am Chem J. 22, 334 (1899). (12) Henry, Compl. rend. 100, 114 (1885); J. 
prakl. Chem. (2) 31, 126 (1885). (13) Powell, J. Am. Chem. Soe. 46, 2879 (1924). (14) Moureu, 
Chaus, Bull. toe. ehim. (4) 35, 1360-1364 (1924). (16) Moureu, Chaus. Org. Syntheses. Coll. 
Vol. 1 (2nd ed.), 166-16 S (1941). (16) Arndt, Ber. 56, 1276-1277 (Note) (1923). (17) Roiahn, 
Ber. 54, 3116-3117 (1921). (IS) Brit, (to I.G.). 479,690, Mar. 10, 1938; Cent. 1938, I 3833; 
French 824,489, Teb 9, 1938; C.A 32, 5857 (1938). (19) Pace, Gan. ehim. ilal 59, 6SO-5S2 
(1929). (20) Klebanskii, Chevychalova, Cent. 1938, I 1335, C.A. 34, 6222 (1940). 

(21) Bauer, Lauth (to Rohm and Haas Co.), U.S. 2.087,466, July 20, 1937; Ger, 646,820, 
June 23, 1037; Cent. 1937, II 2072. Brit. 526,122, Sept. II, 1910, C.A. 35, 6981 (1041). (22) 
Wolffenstein, Rolle, Ber 41, 736 (1908). (23) Mayer, van ZUtphen, Philipps, Ber. 68, 860 (1927); 
Mayer, Ger. 415,006, June 13, 1925, Cent 1923, II 1094. (24) Powell, J. Am. Chem. Soc. 45, 
2710 (1023). (25) Arndt. KfiUner, Ber. 57, 204 (1024), (26) Kirpal, Wojnar, Ber. 71, 1264 
(1938). (27) FJcser, Seligman, J. Am Chem. Soc 58, 2484 (1936). 


3:0470 PENTACHLOROPROPIONYL CHLORIDE 


Cij< 


CjOcifi Bea. n- 


Cl 

iO-d^-c=o 

Dr- 

h k 



M.P. 43° (I) 

Colorless not especially hygroscopic ndls. 

[For prepn. of 0 from tnchloroacryhc acid chloride (3:5845) by addn. of CI 2 in bright 
sunlight see ( 1 ).) 

C with AlClj (I mole) at G0° decomposes in two ways ( 1 ), leading on one hand to CO 
and hexachlorethane (3 : 4835), and on the other to phosgene (3 : 5000) and tetrachloro- 
ethylene (3:5400). 

[& with C«Ha *f AlClj yields (1) phenyl pentachlorocthyl ketone («,a^j?^-pentachloro- 
propiophenone) [Beil. VII l -(161)) I m.p. 83° ( 1 ).) 

C on hydrolysis yields pcntachloropropionic acid (3:4895). 

3:0170 (l) Boeseken, Hasselbacb, Bee. trap. ehim. 32, 11-13 (2913)* 
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3:0475 ^-CHLOROPHENOL Cl<f SoH 

C 6 H 5 0C1 Beil. VI - 186 




Vlr(lOO) 




Vl2-(174) 

M.P. 

B.P. 



43° (1) 

219.75“ 

at 760 mm. (11) Cj 8 - 1 

= 1.2238 (22) 

42.9° (2) (3) 

218.3-218.9° (12) 

nS> = 1.5480 (23) 

42.5° (4) 

218° 

(6) (15) 

nl? = 1.5600 (14) 

40-41° (5) 

217° 

at 760 mm. (7) 

1.5579 (3) 

41° (6) (15) 

217° 

(10) 

/&° » 1.5690 (14) 

40° (7) 

216.0° 

at 760 mm. (13) 


38-39° (8) 

99.7° 

at 12 mm. (13) 


37“ (9) (10) (20) (55) 




3G° (39) 

[See also o-chlorophenol (3:5980).] 

C has disagreeable and persistent odor [15) for study of strength of which in aq. soln. see 
(16). — - C is spar. sol. aq. at ord. temp, (for details see (17)); but C is eas. sol. ale., ether, 
CgHe, CHCI3, CS 2 . — C (like its o-isomer (3:5980)) is volatile with steam (for studies 
see (18)) even from soln. in cquiv. aq. NaOH (19) (dif. and sepn. from 2,4-dichlorophenol 
(3:0560), 2,G-dichlorophenol (3:1595), and 2,4,0-trichlorophenol (3:1673) (19). 

The cryoscopic const, of C is 85.8 (20). 


SELECTED DATA ON BINARY SYSTEMS CONTG. C 

C + aq.: for solubility/temp, data see (17). 

£ + CeHflt for solubility /temp, data (17) or for vapor-press, data (21) see indie, refs.; 
for association of C in CgHe soln. see (30). C + MeOH (1:6120): for vapor-press, data 
see (21). C + acetone (1:6400): for vapor-press, data see (21). C + methyl acetate 
(1:3006): for vapor-press, data see (21). 

C + nitrobenzene: for f.p./compn. data and diagrams see (24) (25), eutectic m.p. —24.5° 
contg. 41.5 wt. % C (24), m.p. —30.5° contg. 60.5 mol. % C (25). 

C + aniline: for D 2 — and JD- + viscosity at 25° and 50° see (26). C + /i-toluldine: 
for f.p./compn. and no /compn. data and diagrams see (4) cf. (29); note two eutectics, 
E\, m.p. 21° contg. 28 mol. % C, and I? 2 , m.p. 7.4° contg. 71 mol. % C (4). C + benzyl- 
amine: for f.p./compn. diagram see (27), noting two molecular cpds., one of compn. 3 C.l 
benzylamine, m.p. 55°, the other 1 C.l benzylamine, m.p. 16° (27). C + phenylhydrazine: 
for f.p./compn. data and diagram see (1). 

C + piperidine: for no/c°mpn. data see (23). 

C + pyridine: for f.p./compn. diag. of entire system see (4) cf. (28) (note two eutectics, . 
viz., Ei, m.p. —19.5° contg 66.6 mol. % C, E 2 , m.p. ~47.3° contg. 13.5 mol. %C),‘ for 
nj) /compn. and tid /compn. data over entire system see (14). 

C + o-chlorophenol (3:6980): for f.p./compn. data and diagram see (3) (note that the 
eutectic, m.p. about —20.5°, cants, about 38.5 mol . % G) . C + />-dichlorobenzene (3:0980): 
for f.p./compn. diagram see (4) (note eutectic m.p. 27.2“ contg. 73.4 mol. % C); for n D / 
compn. data see (4). 

Azeotropic Systems Contg. C 

C with naphthalene (1:7200) forms a const.-boilg. mixt., b.p. 216.3° contg. 3Q.5% C (11). 
C with />-dibromobenzene forms a const.-boilg. mixt , b.p. 215.05“ contg. 35% C (11). 
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PREPARATION OF C 

From /> -chi oro aniline. [For prepn. of C from p-cfaloroaniline [Beil. XII-607, XIIi-(304)} 
via diasotization to salts of p-ehlorobenzenediazomum hydroxide [Beil. XVI-463, XVIj.- 
(355)} and hydrolysis of the latter (yields not stated) (3) (10) in an inert solvent (31) see 
indie, refs.; for study of rate of hydrolysis (32) of p-chlorobenzenediazomum chloride and 
influence of light thereon (33) see indie, refs.} 

From phenol. [For prepn. of C from phenol (1:1420) with Cl* at temps, over range 
4Q-M55® see (3) cf. (6) (35); with Cl* 4- cone. aq. NajCOa soln. see (34), by use of N,N- 
dichlorobenzenesulfonamide in CHCI3 at — 15° see (36) (note that evidence obtd. from 
this reaction in pres, of isobutylene indicates that phenyl hypochlorite is first formed and 
subsequently rearranges (36)); by use of N.N'-dichlorourea 4- HC1 see (37), with EtOCl 
(3:7022) in CCU at —20° see (3S); or by use of SO2CI2 see (39) (40) (41) (for use of SO*Cl* 
on NaOCeHs see (7)). — Note that in all these methods some o-chlorophenol (3:5980) is 
usually also formed, 1 

From p-aminophenol. [For formn. of C from p-aminophenol [Beil XIII-427, XIIIi- 
(143)} via diazotwation, conversion to corresp PtCU double salt, and dry distn. see (42); or 
via diazotization, conv. to corresp. ZnClj double salt, and decompn. by addn of molten 
phenol (yield 40% accompanied by 41% hydroxybiphenyl 4* 11% diphenyl ether) see 
(43).} 

From ^-dichlorobenzene. (For prepn. of 0 from p-diclilorobenzenc (3:0980) with 
MeOH/NaOMe in s.t. at 180’ (44) (45), or with MeOH/NaOH in e.t. at 190-195° (90% 
yield (48)) or at 200° for 25 hra. under press. (8), see indie, refs. ; for use of aq. alk. or alk. 
earths with MeOH in pres of copper salts at 150-190° under press see (47) (note, however, 
that, although the hydrolysis of p-dichlorobenzene to C is markedly facilitated by presence 
of Cu, e.g., with aq. NaOH, maximum yield is 30% while with MeOH/NaOH + Cu yield 
is 85% (48J, yet in presence of CujO some ord. phenol (1:1420) is also formed (49); for 
prepn. of C from p-dichlorobenzene (3 0980) by vapor-phase hydrolysis with steam 4* 
eafc. at 550-850° see (50).] 

From other miscellaneous sources. [For formn of C from various p-chlorophenyl ethers 
by cleavage, e.g., from p-chloroanisole (3:6300) with cone. HC1 in s.t. (51) or with MeOH/ 
NaOMe in s.t. at 176° (45); from pchlorophenetole (3.0090) with cone. HC1 (52) or with 
HBr in AcOH (85% yield (53)); or from p-chlorophenoxyacetic acid (3:4375) with cone. 
HC1 in s.t. at 150° (34), see indie, refs 1 

[C is also obtainable by hydrolysis of its various esters, but these need not be cited here.] 
[For forma, of C from p-bromophenol with 80*01* at ord temp see (55); from calcium 
salt of p-dichlorobenzenesulfonic acid with Ca(OH)2 + Cu at 200-220° followed by re- 
moval of the sulfonic acid group from the resultant p-chlorophenolaulfonic acid see (56) ] 

BIOCHEMICAL ASPECTS OF C 

[For studies involving fate of C in animal metabolism see (57) (58) (59); for studies from 
various aspects of bactericidal and fungicidal action of C see (60) (61) (62) (63) (64) (65) 
(67) (68) .1 ... 

(For studies from various aspects of effect of C and other chlorophenols on taste of water 
see (69) (70) (71) (72) (73).] 

MISCELLANEOUS USES OF C 

[For use of C in selective solv. refining of mineral oils see (74); as denaturant for ale. 
ecc (75); as solv. for lignin ece (76) .1 
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QUANT. DETN. OF C 

See text below under bromination of C, iodination of C, and nitration of C. 

CHEMICAL BEHAVIOR OF C 

Pyrolysis of C 

(C on pyrolysis through silica tube at red heat gives {77} 3,6-dichlorodiphenyIene oxide, 
m.p. 188° (77>.J 

Reduction of C 

[C with H2 + Ni cat. in aq. or aq. ale. alk. soln. loses chlorine quant, as HC1 {78} (for 
study of rate see (79)) ; note also that C with Li at 220° (80) or with Ca at 160° {80} followed 
by treatment with aq. gives {yields 14% and 3G% resp.) phenol (1:1420). — Note that 
C with aq. CU2O at 250-350° under press, gives (81) phenol (1 : 1420) (see also above under 
prepn. of C from p-dichlorobenzene). — Note that reduction of C to 4-chlorocyclohexanol-l 
(3:9376) appears to be unreported.J 

Oxidation of C 

[C on oxidn. with 35% peracetic acid at 25° gives (82) slowly (17 days) in small yield 
/3-chloromuconic acid (2-chlorobutadien-l,3-dicarboxylic acid-1,4), m.p. 223°, accompanied 
in the mother liquor by some lactone (CgHjOsCl) of 3-chloro-4,5-dihydroxyhexen-2-dioic 
acid'1,6, m p. 177° (82). — C on electrolytic oxidn. gives {83} benzoquinone-1,4 (1:9025).] 

Nuclear Substitution of C 

(See also below under condensation reactions of C.) 

Halogenation of C. Fluorination. (The fluorination of C has not been reported, and 
no fluoro- or difluoroderiv. of C is known.] 

Chlorination. [C with Cl 2 (2 moles) in AcOH in cold gives (80% yield (84)) 2,4-dichoro- 
phenol (3 : 05C0), m.p. 45°; presumably C with CI2 (3 moles) would give 2,4,6-trichloro- 
phenol (3:1673), but such reaction is nqt actually reported. — For study of rate of chlorin- 
ation of C with Cl 2 in CCI4 (85) or with NaOCl in alk. soln. at 25° (86), or behavior of C 
with CI 2 in presence of radioactive HC1 in CflH6 soln. (87), sec indie, refs.] 

Bromination. 1C with Br 2 (1 mole) in CCl* at room temp, gives (62% yield (88)) 2- 
bromo-4-chlorophenol, m.p 33-34°, b.p. 121-123° at 10 mm. (corresp. benzoyl deriv., 
m.p. 99-100°) (88).] 

C with Br 2 (2 moles) in AcOH (89) (90) (91) or C with Br 2 (2 moles) in aq. KBr soln. 
(92) gives (yields not stated) 4-chloro-2,6-dibromophenol, ndls. from dil. ale., m.p. 92° 
(89), 90° cor. (92), 89° (90) (corresp. methyl ether, m.p. 74° (92); 2,4-dinitrophenyl ether, 
m.p. 145-146° (90), p-toluenesulfonate, m.p. 107-108° (90)). [Note difference from the^ 
isomeric 4-chloro-3,5-dibromophenol, m.p. 121“ (93), 118“ (94) (corresp. Me ether, m.p. 
82.6° (93), benzoyl deriv., m.p. 132° (94)).] 

[C with Br 2 (4 moles) in pres, of Fe powder gives (93) 4-chloro-2,3,5,6-tetrabromophenoI, 
m.p. 215° (corresp. methyl ether, m.p. 161°, benzoyl deriv., m.p. 203° (93)).] 

[For quant, detn. of C by dibromination with KBrOs/KBr soln. see (95) (96) (97).] 

Iodination. C with I2 (1 mole) in aq. 13 + cone. NH4OH gives (88% yield (98)) 
4-chloro-2-iodophenol, ndls. from CHCIs or It. pet., m p. 78° (98) (99) (corresp. acetyl 
deriv., m p. 57“ (98); corresp. benzoyl deriv., m.p. 88° (99), 83-84° (98); corresp. N-phenyl- 
carbamate, m.p. 128° (99)). ' ' 

C with excess I 2 in aq. KL + cone. NH4OH (98), or C in alk. soln. with' Is in aq. IQ (92), 
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or C m a!k. soln. with It -f KIO3 followed by dxf H2SO4 {891, or C with IC1 (99}, gives 
(89% yield {98}} 4-ehloxo-2,&-iodopbeoal, ndls. from ale. or It. pet., 10 p. 109° cor, (92), 
108° {93) (100), 107-108° {89}, 106-107° (99} (corresp. methyl ether, ra.p. 79° (92); corresp. 
acetyl denv., m.p. 128° J98)» 127.5* {100}). 

{For quant, deta. of C by di-iodinatioa using Is + borax 1 ■ 5 

Kitration of C. C on moaonitration wi*h A " T.\ ■ ( ! . ? -th 30% HNO3 

ia cold (103}, or with nit**'*" ' f ' ’ 1 ( ” 'H with HNO3 

(1051. **v»- ' • ' i ■; * (Beil. VI-23S, 

, * 0. {101} (102} (corresp. 

t < •***}■.. t ., _.*vsp. ethyl ether, m.p 61-62° (101); cor- 

n i»9}). — {For use of mononitration in quant, detn, of 

cc ■ ■ ..u iMjtdorophenol (3:6980) see (107) cf {112}.} 

U on dmitration with cone. HNOa (108) (or the above 4-chloro-2-nitrophenol on further 
nitration with fumg. HNOa (101)) gives 4-chIoro-2,t>dinitrophenol {Beil. Vl-260, VIj~(I28)}, 
yel. ndls or lfta. from aq , ndls. or pr. from ale., ether, or CHClj, m p. SI° (108) (corresp. 
methyl ether, m.p. 60° (109), 64° (94), corresp. ethyl ether, tap. 54-55° (110}; corresp. 
N-phenyJcaibamate cannot be prepared {111}). 

Nitrosation of C. (Unlike the isomeric o-ehlorophenol (3:5980) the mtrosation Of C 
has not been reported, and no mtroso-p-chl-orophenol is known.} 

Sulfonation of C- [C with equiv. amt. fumg HjSOt (D =■= 1.90) at 100° (113) (114) 
gives 4-cblorophenoIsuIfonic acid-2 (Beil. XI-236J, deliquescent tbls. of monohydrate from 
aq., m.p. 75-76° (113) (for study of acid strength see (1 15)) — Note also that C with very 
large excess (15 wt. pts.) fumg H?SO< (20% SO*) gives (80-85% yield (116)) a bimolecular 
condensation prod, of the above sulfonic acid,} 

Mercumtion of C. {C with HgO/HgSO« on warming, followed by neutralis. with 
NaOH, gives (117) 4-chloro-2-hydroxymercuriphenol (Beil. XVli-(564)l. — For other 
atudies of mono- and di-mercuration of C see (118) (119); for patents see {120} (121).] 

Condensation Reactions Involving Nuclear Hydrogen of C 
With alcohols. C with ales, contg. more than one C in pres, of cone. HCIO^ at 0-160° 
gives ultimately {although doubtless through forenn. of intermediate esters followed by 
rearr, or intermediate formn. of olefins followed by nddn.) (122) the corresp. 2-alkyl-4- 
chlorophenols [e.g , C with isopropyl ale. (1-6135) 4- cone. HCIO4 as Erected (122) give3 
4-chIoro-2-isopropyIphenol, sol. aq. NaOH, bp 235-250° accompanied by 4-chIoro-2,6- 
diiaopropylphenol, insol. aq. NaOH, m p. 260-265°}. 

With aldehydes. (C with formaldehyde (1.0145) -f cone. HC1 4~ HjSO< ia claimed 
(123) to undergo simple chloromethylation yielding 5-chlorc>'2-hydro*ybenzyI chloride, 
m.p. 85° (123); note, however, that further condensation (involving 2 additional moles of 
formaldehyde) may occur giving (67% yield ( 12 1» &-chloro~8- (chloromethyl)benzodioxane- 
1,3, cryst. from MeOH, m.p. 103° (124). — C with formaldehyde (1 :0145) -f aq. alkali 
gives (125) 4-chIoro4^6-5iJ-(hydroxymethyl)phenol (“p-chlorophenol diflicohol ” }, m.p. 
154° {126} (corresp. jncflo-lp-toluenesulfonate}, m p. 151“ (127)); note that reaction of 
C with 1 mole formaldehyde to give 4-cMoro-2- (hydroxymethyl )phenol (fvchlorosalkyl 
alcohol) is not reported although the latter {Beil. VI-893}, m p. 63°, is known.} 

With CHClj, chloral, or hexamethylenetetramine. (C with CHCU + EtOH + aq. 
NaOH (128), or C with hexamethylenetetramine m anhydrous glycerobonc acid at 150- 
155“ followed by H-SO« hydrolysis (129), or C with chloral + anhydrous N&jHPO* at 
70-75° (giving (4-ch}oro-2-bydroxyphenyl)-trich3oromethyl-carbinol cf. (130)) followed 
by hydrolysis -f oxidation {131), gives (18% yield {129}) 5-cMoro-2-bydroxyben2aldehyde 
(5-cblorosalicylaldehyde) (3; 2800), mp. 99-100°.} 
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With CC 1 4 . [C with CCI 4 in aq. NaOH (128) in pres, of Cu or Cu compds. (132) or C 
with CCI 4 in ale. KOH in s.t. at 140° for 5-5 hrs. (133) gives 5 -chloro- 2 -hydroxyben 2 oic 
acid ( 5 -chlorosalicylic acid) (3:4705), m.p. 172“.) 

With CO 2 or organic acids. [C (as dry NaA) with CO 2 at 140-150° under press, gives 

(135) (136) Na salt of 5-chlorosalicylic acid (3:4705) (see also above).] 

[C with o-chlorobenzoic acid (3:4150) in MeOH/NaOMe -f- trace Cu powder evapd., 
htd. at 200°, then htd. with cone. H 2 SO 4 for 15 min. gives (136) 2-chloroxanthone, m.p, 165° 

(136) .] 

With acid chlorides of organic acids. The conventional type of reaction of C with acyl 
halides is to form the corresp. p-chlorophenyl esters (see also below under reactions of 
phenolic hydrogen of C); however, with C acid chlorides in pres, of AICI 3 the ultimate 
product (undoubtedly formed by rearr. of an intermediate ester) is the ketone [e.g., C with 
benzoyl chloride (3:6240) + AlClj in CS 2 (137) or acetylene tetrachloride (3:5750) (138) 
gives 4-chloro-2-benzoj lphenol (5-chIoro-2-hydroxybenzophenone), m.p. 95.0-95.5° (138), 
94-95° (139), 94° (137), 93-94° (140), frequently accompanied by p-chlorophenyl benzoate, 
m.p. 87° (see below); for analogous behavior of C with o-toluyl chloride (3 :8740) see (138)]. 

With anhydrides. [C with phthalic anhydride (1:0725) + AlClj at 140-145° (141) cf. 
(143) or in acetylene tetrachloride (3:5750) (142) gives (70% yield (142)) o-(5-ehloro-2- 
hydroxybenzoyl)benzoic acid [Beil. Xi-(470)], cryst. from hot AcOH, acetone, or ale., 
m.p. 202°, after sintering at 102° (142); this product ring-closes under the conditions of its 
formn. (141) (142) (143) (144) or with cone. H 2 SO 4 at 100° (144) (142) cf. (141) giving 4- 
chloro-l-hydroxyanthraquinone [Beil. VHI-340, VIIIi-(651)], yel.-or. ndls. from AcOH or 
pyridine, m.p. 194° (141), 193-194° (145), 192-193° (146), 189° (142), 188° (147) (corresp. 
methyl ether, rap. 168° (145), corresp. acetate, rap, 176-177° (146)), also obtd, (70% 
yield (145)) directly from C with phthalic anhydride (1:0725) + AlClj + NaCI at 200- 
220° for 3 hrs. (See also next paragraph.)] 

[Note, however, that C with phthalic anhydride (1:0725) + cone. H2SO4 at 200° (148) 
(149) or in pres, of cone. H 2 S 0 4 + H3BO3 at 200“ for 3 hra. (150) (151) (143) (152) (153) 
(154) (155) (156) goes further than above giving (yield: 68-74% (150)) 1,4-dihydroxyan- 
thraquinone (quinizarin) (1 : 9085), cryst. from AcOH, m.p. 200-202“ cor. (150).] 

[0 with 4-chlorophthalic anhydride (3:2725) + H3BQ3 + fumg. H2SO4 at 175-195“ for 
20 hrs. gives (157) 6-chloro-l,4-dihydroxyanthraquinone ( 6 -chloroquinizarin), this, from 
toluene, m.p. 188“ (158) (corresp. dimethyl ether, m.p. 168 5“ (158); diacetate, m.p. 213“ 

(158) ). — For completely analogous behavior under similar circumstances of C with 
3,4-dichloropbthalic anhydride (3:3695) or C with 4,5-dichlorophthalic anhydride (3:4830) 
see these cpds.] 

[C with 4-sulfophthalic anhydride + H 3 BO 3 + H 2 SO 4 at 200“ for 4 hrs. gives (45% yield 

(159) (160) cf. (161)) 1,4-dihydroxyanthraquinonesulfonic acid -6 ( 6 -sulfoquinizarin) 
[Beil. XI-357]; for study of Na salt of latter as acid-base indicator see (162).I 

[For behavior of C with 3-methylphthalic anhydride 4- AICI 3 (144) (163), with 4-methyl- 
phthalic anhydride + AICI 3 (163), writh naphthaIene-l,2-dicarboxylic acid anhydride + 
AICI 3 + NaCI (164), or with naphthalene-2, 3-dicarboxyUc acid anhydride + AICI 3 + 
NaCI (165), see indie, refs.] 

With esters of keto acids. [C (1 mole) with ethyl acetoacetate (1 : 1710) + cone. H 2 SO 4 
stood 24 hfs. gives (2.7% yield (166)) 6-ch!oro-2-methylcoumarin [Beil. XV1I-336, XVIIr 
(173)], m.p, 186-187“ (167), 186“ (168), 185° (170), 184-185° (166), 184“ (169); note, how- 
ever, that 4-chloro-2-acetylphenoI (5-chloro-2-hydroxyacetophenone) (see below) with 
AC 2 O + NaOAc at 160-170“ for 5 hrs. gives (167) both the above 6 -chloro- 2 -methyIcoumarin 
and the isomeric 6-chloro-2-methylchromone, ndls. from AcOH, m.p. 115-116“ (I67J.J 

[Note also that C with a-alkylacetoacetates + PjOs gives the corresp. chromones: e.g. f 
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C with ethyl a-raetbyiuetoacetate (1 : 1712) gives (17% yield (171)) 6^hIoro-2,3-diraetbyI- 
chroraone, m.p. 107°; C with ethyl a-etbylacetoacetate (1:1723) gives (171) 6-chloro-3- 
ethyI-2-methylchromone, m.p. 109°; C with ethyl _a-(n-propy])acetoacet3te gives (172) 
(^hloro-2-methyl~3-n-propylchromone, xa.p. 108°; C with ethyl cc-isopropylacetoaeetate 
gives (172) 0-chloro-2*methyl-3-r^propylchroinoEe, m,p. 108°; C with ethyl or-isopropylace- 
toacetate gives (172) 6-chJoro-3-tsopropyl-2-methylchroc3oue, m.p. 127°.] 

}C with diethyl oxaloacetate 4- cone. HtSO* at 0° gives (small yield (170)) ethyl 6- 
cblorocoumarin-i-earbovylate (Beil. XVIUi-<493}}, yel. ndls., m.p. 96-97°; C with diethyl 
acetonedicarboxylate (1:1772) 4* cone. H*SO< gives (6% yield (170)) ethyl 6-chlorocou- 
marinyI-4-acetate (Bed. XVIII i*{493)j, m.p. 367°) 

With diflsoniwn salts. G in alk. sola, couples with dhuonium salts giving upon acidifica- 
tion the corresp, chloro-hydroxy-ozo derivs. (e.g , C with beozcnediaionium chloride 
(undine diazotized in HC1 sola.) gives (173) 4-chloro-2-(ben2eneazo)phenol (5-ch!oro~2- 
hydroxy azobenzene ) (Bed. X VI-931, red-or. ndls. from AcOH, mp. 110-111° (173) (174); 
C with diazotized p-nitroaniline gives (175) 4-chloro-2- (p-mtrobenzeneazo)phenol, m.p. 
140-143°; for patent on coupling of C with other diazonium salts see (176)1. 

With other miscellaneous reactants. (For condensation of C with indene (di)chloride 
(2,3-dichloromdane) see (177); for condensation of C with o-nitrobcnzencsulfimc acid (178) 
or with 2'Ch!oro-5-nitrobenzenesulfinic acid ( 179) see indie, refs.; for oxidative condensation 
of C with A’.iV-dialkj-l-p-phenylcnedi ami ties, etc., to give various indophenols see (ISO).] 
(C (2 moles) with SClj (1 raolc) in CCli at —10* (181) or in CS2 at 40-45° (70% yield 
(182)) or C with SjCl* in CSz at room temp. (42% yield (182)) gives 5it-(5-chloro-2-hy- 
droxyphcnyl) sulfide (Beil. VI r (390)], ndls. or IBs. from CsH*, m.p. 175° (183), 174° (182), 
173-174° (184), 173° (181) (corresp. dimethyl ether, m.p. 112° (182); diethyl ether, m.p. 
145° (185), dibcmoatc, m.p. 145° (182)); for use as disinfectant (181) (183) or in moth- 
proofing compositions (186) see rndic. refs.j 

{C (2 moles) with SOC1* (I mole) 4- AlChj in CS* gives (70% yield (184)) 6is-(5-chloro- 
2-bydroxyphenyl) sulfoxide (Beil. VIi-{396)3, pr. from dil. ale., m.p. 202° (corresp. dinitra- 
tion prod., m.p. 180-181° (184)) { * 

Reactions Involving Nuclear Halogen or C 
{£ on fusion with KOH (187) (188) or C with aq. alkali or alk. carbonates in pres, of 
Cu or Cu compda. at elevated temp under press- (189), or C with aq. Ba(OH)j at 170- 
195* under press. (190), or C with alkali or alk.-earth hydroxides 4- Cu salts at elevated 
temp, under press. (191) gives 1,4-dibydroxybenzcnc (hydroquinonc) (1:1590); note, 
however, that in such fusions with alkali some 1,3-dihydroxy benzene (resorcinol) (1 ; 1530) 
is also formed (187) (18S) (192) (193), and C (as NaX) with NaOH at 310° for 5 hrs. gives 
(104) as high as 38% resorcinol (1:3530) 4- a trace of 2,4'-<bhydroxyhiphcnyI; however, 
0 00 fusion with KjCOj is claimed (193) to yield only hydroquinonc (1 . 1590).] 

(C with Nn*S 4* NaOH at 210-215° for 24 hrs. gives (195) 4-mercaptophenol (mono- 
thiohydroquiuone) (Beil. VJ-S59, Vlj-(419)}. m.p. 29-30° ) 

(C with Nils in pres, of Cu cpds. htd. under press, gives (196) p-aminopheno!; C similarly 
with pnm, aliphatic amines gives (19G) corresp A'-alkyl-jximiaGpbenols.] 

Reactions or C Involving Phenolic H (i.e., H or toe OH Grocp) 

Acidic strength. 0 behaves as weak acid, is soluble in aq alk. or in large excess (2 75 
moles of 2 A' (197J) aq NajCO* soln. from which it is repptd by CO* (1D7). — I>is?oc. 
const, of 0 in aq. at 2S.5* - 6.C X 10 -, ° (193); for studies of dissoc. const, in other solu- 
tions, e g , in 50% McOH at 20* (199) (200) or at 28.5* (198), or at IS* over range 0-95% 
McOII by volume (203), in 30% aq. EtOH at 25° (200) (9) (201), or at 18° over range 
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0-95% EtOH by vol. (202), see indie, refs. — For hydrogen potential of 0 in 48,95 vol. 
% EtOH or 95 vol. % EtOH at 20° see (204). — For titration of C with standard NaOH 
and indicator see (205). 

Salts of C. [NaA; from C in aba. EtOH with equiv. Na, evapd. under H2, dried at 
140-150° (134); very hygroscopic ndls. from cone. ale. soln., turning brown in air; in con- 
trast to Na phenolate is fairly eas. sol. dry ether (206); for behavior with CO2 at 140-150° 
giving Na salt of 5-chlorosalicylic acid (3:4705) see (134) (135).] 

(C (38.4 pta.) with KOH (6.6 pta.) in CeH« gives (207) KA.2C.] 

[C with AICI3 evolves heat and HC1 giving (208) Cl.CgH^OAlCli, m.p. 185-187° (208).] 
[For patents on use of alkali salts of C as anti-gumming agents for motor fuels see (209); 
for use of aq. solns. of salts of C as wash liquid for fuel gas purification sec (210).] 

Etherification (see also below under ©’a) 

Aliphatic ethers of C. G with alkyl halides usually in presence of an acid acceptor 
gives the corresponding p-chlorophenyl ethers [e g., for methyl ether (p-chloroanisole) 
(3:6300) or for ethyl ether (p-chlorophenetole) (3:0090) sec these compels. — p-Chloro- 
phenyl n-propyl ether appears to be unreported; for p-chlorophenyl isopropyl ether, b.p. 101° 
at 17 mm. (211), 73-76° at 1.5 mm. (212), ng = 1.5127 (212), see indie, refs. — For p . 
chlorophenyl tsobulyl ether, b.p. 95-97° at 3 mm., tii> =» 1.6090, see (213); the n-butyl, 
sec-butyl and ler-buiyl ethers are unreported. — For p-ehlorophenyl n-amyl ether, b.p. 132- 
133° at 12 mm., p-chlorophenyl n -hexyl ether, b.p. 172° at 34 mm., p-chlorophenyl n-heptyl 
ether, b.p. 162° at 14 mm., and p-chlorophenyl n-hexadecyl ether, m.p. 48°, see (214)]. 

[C with vinyl chloride (3:7010) + aq. NaOH + CuClj at 170-190° for 10 hrs. under 
press, gives (215) p-chlorophenyl vinyl ether, b.p. 193-194°, I)!2 =* 1.138. — C with allyl 
bromide -f- K3CO3 in acetone gives (100% yield (216)) p-chlorophcnyl allyl ether, b.p. 
232-234° at ord. press., 106-107° at 12 mm.; note that distn. at ord. press, causes thermal 
rcarr. to 4-chloro-2-allylphenol, b p. 137° at 18 mm., 124-125° at 12 mm., m.p. 48° (cor- 
resp. p-nitrobenzoate, m.p. 82°) (216). — C with methallyl chloride (3:7145) + K2CO3 
in acetone gives (217) p-chlorophenyl methylallyl ether, b.p. 101.5° at 8 mm., D% *= 1.0979, 
no ~ 1.5304; this prod, on thermal rcarr. gives (217) 4-chloro-2-methallylphenol, bp. 
113° at 8 mm., £>20 “ 1-145, ni? <= 1.5622, accompanied by 6ome 5-chloro-2,2-dimethyl- 
coumaran, b.p. 96° at 5 mm., £>lo *= 1.135, = 1.5300 (217).] 

[C with ethylene oxide (1:6105) in ale. NaOEt adds giving (218) cf. (219) ethylene 
glycol mono- (p-chlorophenyl) ether (p-chlorophenyl /J-hydroxyethyl ether), m.p. about 
28° (corresp. p-nitrobcnzoate, m.p. 90-91°) (218); note that the corresp. ethylene glycol 
6fs-( p-chlorophenyl ether) is unreported.] 

[C (as NaA) with 2-chloropropanol-l (3:7917) gives (220) p-chlorophenyl 0-hydroxyis<>- 
propyl ether (propylene glycol /?- (p-chlorophenyl) ether), b.p. 151-153° at 18 mm. — C 
with 3-chloropropanedioI-l,2 (glycerol a-monochlorchydrm) (3:9038) in alk. sole. (221), 
or C with glycerol (1:6540) -f NaOAc at 200-210° in atmosphere of illuminating gas (222) 
gives p-chlorophenyl /9,7-dihydroxy-n-propyl ether (glycerol a- (p-chlorophenyl ether), 
cryst. from CgH e , m.p. 80° (221), 76° (222); b.p. 214-215° at 19 mm. (221), 173-175° at 
17 mm. (223).] 

[C with diethyl chlorofumarate (3:6864) 4- NaOEt at 150°_gives (224) diethyl p-chlon> 
phenoxyfumarate, b.p. 199-200° at 12 mm. — C (as NaA) + C with ethyl phenylpropiolate 
as directed gives (224) ethyl 0-(p-chlorophenoxy)cinnamate, m.p. 63-64°, b.p, 220-225° at 
12 mm ] 

Aromatic ethers of C. r * 1 ' * * • 1 " ,|M °** n ° at 19 mm. (225), 

146-150° at 7 mm. (226), . ■ ■' ’ i prod, has not been 

reported by etherification ■. ■ ■ 1 ■ (1:7125) in AcGH 
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with CIj {226}, from K phenols tc + p-chloroiodobenrcnc (225), or from p-aminophcnol 
phenyl ether via diazolteation and use of Cuj CJg reaction (220); tor stuebts cS its chlorina- 
tion, bromination, iodination, and nitration sec {226}, for metalation see {227); note also 
that the product first reported (22S) was impure {225). J 
p-Chlorophenyl p-chivrophcnyl ether {bit- (p-chlorophenyl ) elhcr) Jm.p. 30° (220) {229}, 
b.p. 1GS-172 9 at 7 ram {226}; note that this prod haa not been reported by etherification 
of 0 but has been prcpd. from diphenyl ether (1:7123) in AcOH with Cl; (226), or frora 
p-amfnophenol jxWorophenyl ether viadiaiot nation ami use of CujCl; reaction {220) {229}; 
for monomtrnlion to 4-eMoropheiiyl 4-chloro-2-nilrophenyl ether, ra.p. 75° (see also below) 
or dmitration to 5M-{l<bloro-2~nitropheny!> ether, ra.p. 152° {229), 154° (230), see {229) 
{230)1 

p-Chlorophenyl o-mlrophtnyl elhcr [from C (as KA) with o-chloronitrobcnzenc on htg 
{230} {231) in pies, of Cu bronze {232} (yields- 75% (232), 72% (230)), pale y e J. csyst, 
from McOH, m.p. 4G* (231}, 45 5° (230), 44-45° (232), b.p. 220* at 20 ram. {232}, 20S° at 

11 mm, (232); note that this prod does not (229) react with piperidine at 100®J 
]>-Chlorophcnyl m-mtrophenyl ether [ra.p. G0“ (233), reported only by indirect means {233}]. 
p-Chlorophenyl p-mlrophmyl ether: from O (as KA) with p-ehloronitrobcnzene on htg 

(81% yield {230}} (229) {233), m.p. 70.6° (230), 7G° (233), 75 5-7G* (229); bp. 215° at 

12 mm. (229) or as one prod of nitration of p-chlorophenj 1 phenyl ether (above) {220} — 
[For pat. on use ns insecticide see (131) ) 

p-Chlorophcnyl 2,4-dmi/rop/icnyf ether: from 0 (as KA (230) or NaA {235)) with 2,4- 
dinitrochlorobenrenc on Mg (97% yield (239)); yd. thb. from 1 ;2 KtOH /AcOll, m.p. 126° 
(235), J23 9 {230). 

p-Chlorophenyl 2,4,0-tnmtrophenyl ether (This prod v\ hicli should easily be obtd. from 
C (as KA) with 2,4,6-tnmirochlorol>enzene <p*cryl chloride) appears to be unre ported.] 
p-Chlorophenyl 4-ehloro-2-mtrophn\yl tther: fromC (as I\A) with 2,5<lich!onmurobcnzent* 
on htg. (8-1 4% yield {230» (229) (231) (84>, pale yd mbs from ale., m.p. 79° (230). 78* 
(231), 75* (229); b.p 215-220* at 15 mm (229) _ 
j>-€hlorophfnyl 4-hromch2-mlrophenyl ether: fromC (as IvA) witli 2,5-dibromonitrobeUzene 
on htg. (01.0% yield (230)) (23G), pale yd ndls. from AcOH, m p. 100-101* <23G), 100.5* 
(230). 

CsTEtUriCATlOV 

Esters of Inorganic adds. {C with WCij 4- pyndme m C«1I* tut directed gives {237} (23S) 
hr-fpchlorophenjl) sulfite, bp. 213-214* at 12 ram , d dec.] 

]C (3 moles) with l*di (1 mole) at 150* gives (239) tnr-(p<hlorpphenjJ) phosphite, 
m p. 49*, bp. 290-207* at 16 mm. (eorrrsp Mel adiln prod , m p 71* (239)), rote, how- 
ever, tliat 0 with large excess I*C!j nt 100* gives (210) p-ehlurophrnj 1 phosphorous didtlonde 
C CdUOl'Qj, li p 12S-130* at 12 ram., and di-(p<lJoroplicn}l)ph««phor©U* chitmde 
{Cl C,li< b p. 225-227* at 1 1 mm.) 

]C (3 moles) with l'OCU (1 mole) under reflux {211}, or C with lOClj m cold rIV. «Jn. 
(2t2) (213), nr C (as X&A) with POCIj m neutral inert folv. (211), gives tri-(p-ch!yn>- 
phenyl) phosphate |Hctl. VM&S. Vl t -(102)j. m p. 1 17* (211), 1 12* (211) — Note, however, 
tliat 0 with pOCh in pres of Mg at 139-140* gives (215) p*hlorophen}!ph<xphor>i tli- 
fUoride, Ct C»H|0 — P(0)C7i (lleil. VMM, VI,-(I02)]. U p 266* at 7G0 mm. {2(G) (2(7), 
HI* at 12 mm, (215), 96-115* at 0.1 mm. (215), arromjnniwt by di-(p-cbloruphen)l)- 
iVephor)! chloride (Cl C*!!» OM*(0)C! Illeil. VMM}, bp. 191-170* at 04 ram. {215); 
Uk-wc tww pn duct* may 1*- liydrdyacd, rr-perti vrlj , to f*-dd<wp},mjlph<wp|,one acid 
llb-jl. VJ-lKs] r f. (218), w p. J41-81* {219}, and dt-(peLlon>}irf*njl}pl^i»p?ioric arid ||ln!. 
VMM], rap. 120 127* (212), 133-135* <ur. (2is) (2U)}.\ 
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[For analogous behavior of C with TiCU see (251).] 

Esters of aliphatic organic acids (see also below under ®’s). 

p-Chlorophenyl acetate: from C with AC 2 O + NaOAc (252); m.p. 7-8° (252), b.p. 226-228° 
(253), 100-102° at 15 mm. (254), 108° at 12.6 mm. (252), 90-92° at 2.5 mm. (01), D| 0 = 

l. 2248 (252). — Note that this prod, with A1C1 3 on htg. (255) (254) (61) or C with AcCl + 
FeCl 3 directly (256) gives (100% yield (255)) 4-chloro-2-acctylphenol (5*chloro-2-hydroxy- 
acetophenone) [Beil. VIII-86], m.p. 55° (250), 54° (61 ), 63.5-54.5° (167), b.p. 97-99° at 
2 mm. (61) (corresp. acetate, b.p. 156-157° (140)). 

p-Chlorophenyl propionate: from C with propionyl chloride (3:7170) (140) (61); oil, b.p. 
234-236° (140), 76-78° at 2 mm. (61). — Note that this prod, with AlClj undergoes Fries 
rearr. giving (140) (61) 4-chIoro-2-propionylphenol (5-chloro-2-hydroxypropiophenone), 
m p. 59.7° (61), 56.5-57.5° (140) (corrcsp. methyl ether, m.p. 41-42°, b.p. 135-140° at 
C mm. (257)). 

p-Chlorophenyl n-butyrate: from C with n-butyryl chloride (3:7370) (140) (61); oil, 
b.p. 249-251° (140), 96-9S° at 3 mm. (61). — Note that this prod, with AlClj undergoes 
Fries rearr. giving (140) (61) 4~chloro-2- (n-butyryl)phcnol (5-chloro-2-hydroxy-n-butyro- 
phenone), m.p. 50.5° (61), 49-50° (140); b.p. 108-112° at 3 mm. (61). 

p-Chlorophenyl isobutyrale: from C with isobutyric acid (1:1030) -f POCU (258); mp. 
29°, b.p. 120° at 11 mm. (258). — Note that this prod, with AlClj undergoes Fries rearr. 
giving (258) 4-chloro-2-isobutyrylphcnol (5-chloro-2-hydroxy-isobutyrophcnone), oil, 
b.p. 130° at 20 mm., Z^° = 1.192, rig, = 1.5521 (258). 

[For generally analogous behavior of C with n-valeryl chloride (3:7740), n-caproyl 
chloride (3:8168), n-heptanoyl chlonde (3:8520), n-octanoyl chloride (3:8680) see (61); 
with chloroacetyl chloride (3:5235) see (259); with a-bromo-isovaleryl bromide see (260).] 
C (as NoA) (2 moles) with COCI 2 (3:5000) in C«H 8 at 130-180° under press. (261) or 
C (as KA) in cone. aq. soln. with COClj in toluene (262), or 0 with trichloromethyl chloro- 
formate (diphsogene) (3:5515) + aq. NaOH (263), gives di-(p-chlorophenyl) carbonate 
[Beil. VI-187], m.p. 147° (263), 144-145° (264). 

Esters of aromatic organic acids (see also below under ®’s). 

p-Chlorophenyl benzoate: from C with benzoyl chloride (3:6240) (265) (for study of rate 
at 25° see (268» in pres, of aq. NaOH (252) (266) (267); m.p. 87-87.5“ (138), 87° u.c. (252), 
86° (266) (267) — Note that this prod, with AICI 3 undergoes Fries rearr. giving (140) 
4~chloro-2-benzoylphenol (5-chloro-2-hydroxybenzophenonc), m.p. 95.0-95.5° (138), 94-95° 
(139), 94° (137), 93-94° (140) (corresp. benzoate, m.p. 112° (139)). 
p-Chlorophenyl dnnamate: from C with cinnamoyl chloride (3:0330) (68% yield (260)), 

m. p. 105° (260) (269). 

p-Chlorophenyl methyl ether (p-chloroanisole) : oil. (See 3:6300.) 

p-Chlorophenyl ethyl ether (p-chlorophenetole) : m.p. 20-21°. (See 3:0090.) 

— — p-Chlorophenyl acetate: mp. 7-8° (252). [For further details see above under 
esters of C with aliphatic organic acids.) 

® P-Chlorophenyl benzoate: m.p. 87.0-87.5° (138), 87° u.c. (252), 86° (266) (267) 
[From C with benzoyl chloride in pres, of aq. NaOH (252) (266) (267) (see also above 
under esters of C with aromatic organic acids).] 

p-Chlorophenyl o-nitrobenzoate : unreported. 

{§) p-Chlorophenyl m-nitrohenzoate: m.p. 124.5° (252). [From G with jn-nitrobenzoyl 
chloride + aq. NaOH (252).] 

<§) p-Chlorophenyl p-nitrobenzoate: m.p, 171° (270). 

© P-Chlorophenyl 3,B-dinitrobenzoate; m.p. 186° (271). 

p-Chlorophenyl benzene sulfonate: unreported. 
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— — ^-Chlorophenyl^-tolueaesulfonate: unreported. 

® p~Chlorophenyl benzyl ether: ndls. from ale., m.p. 71° (272), 70-71° (273). {Note, 
however, that C with benzyl chloride (3:8535) + AlClj gives not only this prod, but 
also (273) cf. {274} some Fries rcarr. prod., viz., 4-chtero~2-benzylpbcnol (5-chloro- 
2 -hydroxydipheny lmethane) , m p 48-49° (273), 48.6° (274) (corresp. benzoate, m.p. 
54-55°, benzenesuifonate, m.p. 6S-69°, jMoIuenesulfonate, m.p. 75 0-75 5° (273)).] 

<g! p-Chiorophetty2 p-nitrobenzyl ether; crysfc, from ale., m.p. 101.3° (275). (From 
6 + p-nitrobenzyl chloride (ed p. 71°) (or p-nitrobenzyl bromide, m.p. 99°) in ale. 
NaOEt (275). j 

® p-Chlorophenyl 2,4-dimtrophenyi ether; yel. this, from 1:2 EtOH/AcOH, m p. 126° 
(235), 123° (230). [From C (as KA (230) or N&A (235)) with 2,4-dmitrochlorobenzene 
(m.p, 51°) on htg (97% yield {230}) } 

(g. p-Chlarophenoxyacetic acid (3.4375): pr. from hot aq., m.p. 356,7-157 2° cor. (279), 
155-1565° u.c. (276), 155-156° (277), 154-155° (278). {From C with chloroacetic 
acid in aq alk (279) (27G) (277) (278) ] 

p-Chlorophenyl N-phenyl carbamate ; eryst. from ale., in p. 138° (2S0), 137-138° 

(263). [From C (as NaA) with phenyhsocyanide dichlonde on htg. (2SQ); note, 
however, prepn. from 0 + phenyl isocyanate has not been reported, 
ig* /i-Chlorophcnyl JV~(p-brojnoj)henyl)catbamate: white pi. from CgHs/EtOAc, tu.p 

196- 197° cor. (281). {From C with p-brorool)enza 2 idc (281) in lgr. (281).} 

<p) p-Chlorophenyl N- (p-iodopheny 1 )caibamate : mp. 214-215° (282). {From C with 
p-iodobcnz azide (282) in Igr (2S2) 1 

<gi p-Chiorophenyl A’-(m-aitrophen.yl)carbamate : white pi. from lgr, m p. 136“ u.c., 
139° cor. (283). (From C with m-nitrobenzazide (283) or zs-rntrophcnyl isocyanate 

(283) in Igr. (283) I 

(§) f-Chlorophenfl N-(p-nitrophenyl)carbaxnate: pate yel. rods from lgr., m.p. 196“ cor. 

(284) . (From C with p-mtrobcnzazide (284) in lgr. (284).) 

® p-Chlorophcnyt iV-(3,6-dinitrophenyi)carbamate: yet pi. from C«H 6 /EtOAc, m.p. 

197- 398° (285). (From 0 with 3,5<hnitrobenz32ide (2S5) in lgr. (285).] 

©) ^-Cbjoropbenyl N-(3,5-dmitro--4-tneQiylj>henyl)catbaniate: pate yel. pi. from lgr., 
m.p. 206-207“ u.c., 212-213° cor (286) (From C with 3,5-d’mitro-4-methylbcnzazide 
(286) in lgr. (286) ] 

i® ^-Chiorophenyl N-(or-naphtfayl)carbqmate : mp. 165-106° (287), (FVom C with 
«-naphth}4 isocyanate in lgr (287).] 

® /i-Chlorophenyl JV-(0->napb.thyl)carbamate: pi. from Igr, mp 165-166° u,c., 169- 
170° cor (288) (From C with (3-naphthyl isocyanate (288) in lgr. (28S).{ 

@ ^-Chlorophenyl N.W-diphenylcaibaraate ; m.p. 97° (289) (From C with N,N- 
diphcnylcarbamyl chloride (289) | 

3:0475 (l) Puschin. DimUrijcMC, Z. physxh. Chem. A-184, 231-237 (1939). (2) Rolleman; 
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(119) Kahnowski, Roctniki Chem. 9, 131-147 (1929); Cent. 1929, I 2301; C-A. 23, 3216 (1929). 

(120) Engehoann (to du Pont Co.), U-S. 1,748,331. Feb. 25, 1930; Cent. 1930, II S02; CA. 24, 
1927 (1930). 

(121) Engelmann, Funk (to du Pont Co.), U.S. 1,801,145, April 14, 1931; Cent. 1932, I 571; 
C.A. 25, 3430 (1931). (122) Hinsberg, Ccr. 533,376, Nov. 14, 1931; Cent. 1932, 1 2094; [C-A. 26, 
1617 (1932)}. (123) F. Bayer and Co., Ger. 132,475. June 9, 1902; Cent. 1902, II 82. (124) 
Buchler, Bass, Darling, Lube, J. Am. Chem. Soc. 62, 890-891 (1940). (125) Weller, Berres 
(to I.G.), Ger. 510,447, Oct. 18, 1930, Cent. 1931, I 2U5, C.A. 25, 974 (1931). (126) Harms, 
J. prakt. Chem. (2) 158, 253 (1941), (127) Zmke, Hanus, Ziegler, J. prakt. Chem. (2) 152, 142 
(1939). (128) Sen, Raj", J. Indian Chem. Soc 9, 176 (1932). (129) Duff, J. Chem. Soc. 1941, 
647-650. (130) Pauly, Schams, Ber. 56, 979-985 (1923). 

(131) Haakh, Smota, Austrian 141,159, March 25, 1935; Cent. 1935, II 439; C-A, 29, 4021 
(1935). (132) Zeitner, Landau. Ger. 258, 8S7, Aprd 17. 1913; Cent. 1913, I 1041; (C-4. 7, 2996 
(1913)}. (133) Basse, Ber. 10, 2190 (lS77>. (134) Varnholt, J. prakt. Chem. (2) 36, 17-22 (1887). 
(135) Chem. Fubnh von Heyden, Ger. 33,635; Fricdiander 1, 234 (1877-1SS7). (136) Dbar. 
J. Chem. Soc. 117, 1008 (1920). (137) Pierorn, Gan chxm. xtal. C2, 390 (1932). (138) Hayashi, 
J. prakt. Chem (2) 123, 29S-299. 304 (1929). (139) Arventi, BuU. soc. chxm. (5) », 603 (1936). 
(140)"’ *> 1IM ««'•««« 

(141 1 * *• : 

Clima • * 1 ' 

and C ' ,, '*r . : 

Hayas Sr' • ■ 

(mt) . i *■ ; 

46, 18 . ■ ■ . ‘i • 



i' ' ■ ■ r* 

(1932), (160) Schwenk (to General Aniline Works), VJ.S. 1,890,800, Dee. 13, 1932' Cent 
II 613; (C-A. 27, 1642 (1933)}. ' * 

IK.'S'IV xr..vr.<'. ■ i«m. 1 mi-, ic_a. sc, n« ( ikeij. 

l.'.M'.s (■■■■■■ ■- 1.11... (165) WtldmMUJ, Motliol 
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wet*. Bcr. G4, 1718 (1931). ' (167) Wittig, Ber. 57, 

88-91 (1924), (168) Mayer 1974 (1928). (1G9) 

Chakravarti, Dutta, 3. lndi . J. Chem. Soc. 107, 

1642, 1644 (1915). 


k , j/. \inf filter, 

Lutz, J. A m. Chem. Soc. GO, 1305-1368 (1938). (178) Kent, Smiles, J. Chem, Soc . 1934, 400. 
(170) Krishna, J. Chem. Soc . 123, 2785 (1923). (180) Gcr. 158,091, Jan. 21, 1905; Cent . 

1905, I 478. 

(181) F. Dunning, B. Dunning, W. Drake, J. Am. Chem. Soc. 53, 34GG-3469 (1931). (182) 
Richter, Ber. 49, 1024-1025 (1916). (183) Muth (to I.G.), Gcr. 5GS.944, Jan. 1. 1933; Cent. 
1933, I 2280; C-A. 27, 2G90 (1933). • - • - - 

(185) Hilditch, Smiles, J. Chem Soc. 

Cent. 1932, I 313; [C.A. 2G, 202G (1C 

(1871). (188) Faust, Ber. G, 1022-1U23 (1873). (189) Bochriuger und SShae, Ger. 269,544, 
Jan. 22, 1914, Cent. 1914, I 591-592; [C.A. 8, 2221 (1914)]. (100) Bayer and Co., Ger. 249,939, 

Aug. 1, 1012, Cent. 1*1?. 77 "* * «. 

(191) Burroughs ( : 1 . i. 2.0.11,592, May 19, 193G; Cent. 

1937, I 1010; C.A., J>«. ■ »* • i 4 J ' « "*■ '»-* 

1908, I 1051; C A. 2, 1700 (190S). (i03) Tijr 
1903, 1 1051; C.A. 2, 1700-1701 (100S). (194) 

370 (1912); C.A. 3C, 5409 (1942) (’«*) 

Oct. 27. 1032; Cent. 1933, I 673; ' ■ . • 

1908, Cent- 1909, I 000; \C.A. 3, ( : I ’ • ( 1 

Murray, Gordon, J. Am. Chem. 

Chim. Acta 11, 27 (1928). (200) Jenkins, J. Chem. Soc. 1939, H39. 

(201) Baddeley, Bennett, Gladstone, Jones, J. Chem. Soc. 1935, 1827-1830. (202) Mizutani, 
Z. physik. Chem. 118, 320 (1925). (203) Mizutani, Z. physik. Chem. 118, 331 (1925). (204) 
Schwarzenbach, Egli, II eh. Chim. Acta 17, 1170-1182 (1934). (205) Naegeli, Kolloid-Chem. 
Beihefle 21, 344,387 (1920). (206) Hantzsch, Mai, Bcr. 28, 97S (1895). {207) Schtifke-Mayr, 
Flemming, Ger. 247,410, May 5, 1929; Cent 1912, II 165; [C.A. 6.J2074 (1912)]^ (208) Perrier, 


2^.j2U)B ra 6^ f Jones.y. Chem. Soc.JWO, 308b ’ 


(2 II', i ’ Bayer and Co., Ger. 282,991, March 

2^ . PI,. ' 

( J ■ (10; Cent. 1910, 1 974; [CM. 4, 2029- 

'2030 (1910)). (222) Ehlotzky, Monatsh, 30, 6C4-G65 (1909). (223) Nmuwlaod, Vogt, Foobey, 
J. Am. Chem. Soc . 52, 1023 (1930). (224) Ruhemann, Ber. 54, 918,921 (1921). (225) Suter, 
Green, J. Am. Chem. Soc. 59, 2679 (1937). (220) Brewster, Stevenson, J. Am. Chem. Soc. 62, 
3144-3140 (1940). (227) Langham, Brewster, Gilman, J. Am. Chem. Soc. 63, 545-549 (1941). 

(228) Mailhe, Murat, Com.pt. rend. 154, 601-603 (1912) ; Bull, soc . chim . (4) ll, 329-331 (1912). 

(229) LeFevre, Saunders, Turner, J. Chem. Soc. 1927, 1170-1173. (230) Raiford, Colbert. 
J. Am. Chem. Soc. 48, 2G59-2GG0 (1920). 

(231) McCombie, Macmillan, Scarborough, J. Chem . Soc . 1931, 533-534. (232) Roberts, 

Turner, J. Chem. So PV - » — ' 1««9, 2364- 

2365. (234) Hester . . : (1942). 

(235) Boat, Nicholso . . ■ . •'• c ^ m - 

Soc. 1930, 1119-1120. (237) Richter, Ber. 49, 2344 (1916). (238) B.AS.F., Ger. 303,033, 
Jan. 14, 1918; Cent. 1918, I 499-500; C.A. 13, 324 (1919). (239) Michaelis, Kaehne, RocboU, 
Ber. 31. 1053 G898L (240) Strecher. Grossmann, Ber. 49, 85 (1916). 

-■ 144). 
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Nachmann, Belt. Chim. Ada 9, 425-427 (1926). (249) KckulS, BarbagUa, Ber. 5, 877 <1872). 

(250) Kosolapoff, /. Am. Ghent. Soc. 04, 2982-29S3 (1942). 

(251) Luchinskn, J Gen. Chem. ( USS.R ) 7, 2044-2047 (1037), Cent. 1938, I 3909; C.A. 32, 
519 (1938). (252) Wohlleben, Bcr. 42, 4372-4373 (1909), (253) Seclig, J. prakt. Chem. (2) 39, 
175 (1889). (254) Karrer, You, Ileichitem, Helt>. Chim. Ada 13, 1315 (1930). (255) von Augers, 
WiHig, Bcr. 57, 1275 (1924). (256) Nencki, Stocbcr, Bcr. 30, 17G9 (1897). (257) Chakravarti, 
Majumdar, J- Indian Chem. Soc. 15, 137 (1938). (258) von Auwers, Baum, Lorenz, J. prakt. 
Chem. (2) 115, 91-02 (1927) (259) Fries, Ilassdbach. Schroder, Ann. 405, 36S-370 (1914). 

(2G0) Skraup, BenK, Ber. GO, 946, 948 (1927) 

(201) von Heydeu, Gcr. 81,375, Frt<dlander 4, 1117 (1894-1897). (262) Barra!, Morel, Bull, 
soc. chim. (3) 21, 722-727 (1899). (203) Mcliukow, J. prakt. Chem. (2) 127, 236-237 (1930). 
(2C4) Barrat, Compt. rend. 12G, 908 (189B); 138, 010 (1904). (265) Mosso, Jahresber. 1887, 1301. 
(266) Autcnrieth, Mbhlinghaus, Ber. 39, 4102 (1900) (267) Autcnrieth, Arch. Pham. 233, 41 

(1895). (268) Bernoulli!, St. Goar, HeU. Chm. Acta 9, 754-755 (192G). (2G9) Anschutz. Ber. CO. 
1322 (1927). (270) I.G., Dauish 59.31G, Dec. 22, 1941; Cent 1942, ll S12; not in C.A. 

(27l) Tseng, Ph.D. Thesis, M.I.T. (unpublished). (272) Baw, J. Indian Chem. Soc. 3, 104 
(192G). (273) Huston. Guile, Chen, Headley, Warren, Baur, Mate, J. Am. Chem. Soc. 55, 
4641-4642 (1933). (274) Klnrmann, Gates, Shtcrnov, J. Am. Chem. Soc. 64, 3323 (1932). 
(275) Lyman, Held, J Am. Chem. Soc. 42, GIG (1920). (276) Koclsch, J. Am. Chem. Soc. S3, 
301-305 (1931). (277) Mmton. Stephen, J Chem. Soc. 121, 1600 (1922). (278) Bebaghel. 
J. prakt. Chem. (2) 114, 297-298 (1920) (279) Hayes, Branch, J. Am. Chem. Soc. 65, 1555 

(1913) (280) Hantzsch, Mai, Bcr 23, 979-980 (1895). 

(281) Sah, Cheng, Rec. trav chim. 68, 692-693 (1939) (282) Sah, Young, Rec. trav. chim. 59, 

357-363 (1940), C.A. 35, 4363 (1941) (283) Sah, Woo. Rec. trav. chim. 58, 1014-1015 (1939). 

(2S4) Sah, Cheng, Rec trav chim. 68, 590-597 (1939) (285) Sah, Ma, J Chinese Chem. Soc. 2, 

230-231 (1934). (286) Sah. Rec. trav. chim 5$, 587-588 (1939). (2S7) French. Wind, J. Am. 
Chem. Soc. 48,1730-1739(1926). (288) Sah. Rec. trav chim 68,454-458(1039). (289) Korczyn- 

aki. Gats. chim. ital. S3, 90 (1923). 


3: 0480 4-CHLORO-6-ISOPROPYL-2-METHYLPHENOL CioHmOCl Beil. VI — 

(p-(5)ChlorocarvacroI) Cj VIr~ 

(CHj),CH— / V-CH, VIj -(4 94) 

on 

M,P. 42-43° (I) B.P. 158° at £2 aim. (2) 

138-140° at 12 mm. <3> 

135-130° at 12 mm. (1) 

Volatile with steam. 

(For prepn of C from 2-hydroxy -p-cymenc (carvacroi)(l , 1700) with CL (4) or with 
SO2CI3 (l) see indie. refs ; from 4-chloro-5-isopropyl-2-mcthyl-anihne (5-chloro-2-amino- 
p-cymcnc) (2) viadiazotization and subsequent hydrolysis sen (2), from 5-am i jj o-2-hydroxy- 
peymene (5-aminocarvncrol ) via diazotiznLion and subsequent rear in. with aq. IICI -f Cu 
ponder see (3); from 4-chloro-2-methylphenoI (p-chloro-o-crcsol) (3 0780) by rcactn, with 
isopropyl ale. + HiSO.* at 80° or in deealm solo, with propylene + AlClj see (5).J 

(C has outstanding bactericidal properties and is used (" Carvasept " (G)) os disinfectant, 
antiseptic, germicide, preservative (7), and anthelmintic (8) (9), for renews of bactericidal 
ectn. sec (10) (11) (12) (13).) 

(For solubilization of 0 with soap «olns, Jl4) and use of C m soap solns. as disinfectant 
*cc (14) (15) (16); lor prepn of esters of C, eg, the carbonate, m.p. $3-84° (from 0 -Mil 
aq NaOH 4- phosgene), or the salicylate, m.p. GO-61* (from C + salicylic acid 4- FOClj), 
sec (17); for mercuration of C sec (18), for use of C in mouth wash sec {19).J 

® 4-CMoro-6-fsopropyl-2-rnethy!phenyl ethyl ether; m.p. 5-1-55° (17). (From O’ in 
dd oq. NaOH with Dt-SO* (17) ) 

© 4-Chloro-5-lsopropyl-2-methylphenoryacetic add: m p. 100-101“ (17). (From 0 m 
dil. aq NaOU with chloroacctic acid (17) ( 
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3:0480 llJ Chem, Fabrik von llcyden, A.C., French 730,304, Nov. 22, 1032; Cent . 1033, 1653. 

■ ■ (3) Philipp (to Chem. Fabrik von Ileyden, 

(4) Moram, Brit. 411,430, July 5, 1934. 
■ >,717, April 10, 1030; Cent. 1930, II 084. 

to Chem. Fabrik von Heyden, A.G.), Ger. 
i ison, Stoughton, Baas, J. Pharmacol. 56, 

>36). (0) ICochmann, Arch, cxptl. Path. 
PnarmaKoi. lul, puot;, i/m*. »«•*», ** * U o0; C.A. 20, 1330 (1032). (10) Heading, 

Pkarm. J. 138, 321-322 (1937); Chemist and Druggist 120, 392-393 (1037); Cent. 1037, II 2208. 

(11) Weichardt, Munch. Med. Wockschr. 78, 1515-1616 (1931). (12) Kuhn, Med. KUn. 28, 
790-791 (1032); Cent. 1932, II 1030; Med. Klin. 20, 10-47-1018 (1930); Cent. 1930, II 2282. 


Gcliniky, Gcr. 640,120, Aug. 1* ~ 'I ' 

Heyden), U-S. 1,057,008, May 
4180 (1934). (18) Christian* 

C.A. 35, 7657 (1041). (10) P . 

French 693,083, No v . 14, 1030; Cent. 1931, I 1481. 


3:0485 DIMETHYL d,f-a,a -DICHLOROSTJCCINATE C 6 HsOiC1 2 


(Dimethyl al io-d i c Wo r osu cc i nate ; 
dimethyl isodichlorosuccinate) 


COOCH 3 
II— i— Cl 
Cl-i-H 
COOCHj 

M.P. 43° (1) B.P. 110.5-120.6° cor. at 12.5 mm. (2) 

42-43° (2) 105° at 3 mm. (1) 


Beil. II — 
Ilr(2G7) 
IM557) 


{For prepn. of C from d,J-a,a'-dichlorosuccinic acid (3:4711) in MeOH with H2SO4 at 
ord. temp, see (3); from dimethyl d.Z-tartratc (1:2385) (1) or from dimethyl low-melting 
£-chl oro-d,Z-malato (Beil. III-438, IIl2-(290)J (2) with SOClj in pyridine sccjndic. refs.) 
C with dimcthylaniline loses 1 HCl yielding (1) dimethyl chlorofumarate (3:0582). 


3:0485 (1) Damns, 66 journo, Compl. rend. 164, 1616 (1912). (2) Kuhn, Wagner-Jaurcgg, 
Per. Cl, 514 (1028). (3) Ilolmbcrg, Arhiv. Kcmi, Mineral. Geol.8, No. 2, 17, 33 (1020); Cent. 1921, 
I 820; C.A. 10, 2116 (1022). 


3:0400 2,6-DICHLOROBENZAL (DI) CHLORIDE C 7 H 4 CI 4 . Beil.V-303 

Cl Vi— 

/~\CHCI 2 Vr(334) 

Cl 

M.P. 43° (1) B.P. 118-120° at 14 mm. (1) 

42° (2) (3) 

Cryst. from CHCI3; very cas, sol. org. solvents but spar. sol. in aq. — C ha3 faint but 
not disagreeable odor. — Volatile with steam. 

(For prepn. of 6 from 2,5-di chlo r ob enzaldehyde (3:1145) with PCU (78% yield (1)) 
or with CISO3H in CHCI3 (3) see indie, refs.; from 2,6-dichIorotoIuene (3:6245) at b.p. 
with Clj see (2).] 

C on hydrolysis, e g., by protracted refluxing (56 hrs.) with aq. + CaCOj (2), or by treat- 
ment with furog. H 2 S04 (3), yields 2,5-dichlorobenzaldehyde (3:1145). [For study of . 
rate of hydrolysis in 50% ale. at 83.5° see (1).] 

3:0490 (l) Asinger, Lock, Monatsh. 02, 336-337 (1033). (2) do Crauw, Bee. trail ekim. 60, 773 
(1931) . (3) Gnehm, Schlile, Ann. 299, 359-360 (1898). 
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3:0530 ISOPHTHALYL (DI)CHLORIDE 
(IsophtUaloyl dichloride) 


CaHiOaClz Beil. IX - 834 
Ki-(372) 


M.P. 


B.P. 



43-44° 

(U 

270° 


0) 

43-43° 

(2) 

200° (?) 

at 16 mm. 

(7) 

41-43° 

(18) 

15C° 

at IS mm. 

{8> 

41° (3) (4) 

142.0-143° 

at 14 mm. 

(5) 

40.5-41' 

• (5) 

143-144° 

at 13 mm. 

(3) 

40° 

(0) 

130° 

at 11 mm. (18) 


* 1.3872 (9) 


tig' 9 « 1.50090 (9) 


Prisms from pci ether. 

(For prepn. of C from isophthahe acid (1 .0900) with PCls {3} in a s.t. at 200° (10) or 
in POCla (8) see indie, refs ; with AcCl (3 ’7065) m s.t. at 130° for 8 lira, eec (I); with 
SOCii (yield: 100% ( 0 1, 02% (18), 07% (2), 02% (7)) (6) see indie, refs.; for prepn. of C 
from l^is-(trichloromethyl)bcnzcnc by partial catalytic hydrolysis see (4) (17).) 

0 with excess McOII yields (11) dimethyl isophthalate (1 :2214), m p. 67-08°; cf. also 
under isophthalic acid (1.0900); C with excess phenol yields (3) diphenyl asophthalato, 
m p_, 120° (3) 

[0 on cat. hydrogenation in xylene with Pd cat as specified (12) gives 83% yield isoph- 
thalaldchydc (Beil. VII-075, VIJi-(304)l, cryst. from ale., m p. 88'-&9 <> (12) (dioxime, 
nip. 178°; &i«-phcnyUiydmzonc, m.p. 212-2 14° (12)) j 
(0 with AlClj + benzene yields (13) 1 ,3-dibenzoy lbenzenc (isophthalophcnone) (BciL 
VI 1-829, V1 Ii-( 443)1, mp. 100-101° (dioxirne, m.p. 70-7j>° (10)); for corresp. reactn of 
0 with m-xylcne (1 .7420) see (14); for corresp. rcactn of C with anisolc (1 7445) see (15) J 
(Tor reactns. o{ C with ethyl sodio-aectoaeetate see (8) and with ethyl sodio-cyanoacetate 
see (16) } {For bclsavior of C with diazomc thane see (18).{ 

C on hydrolysis yields isophthalic acid (1:0900) q.v. for further characterization. 

3:0530 (l) Liebermann, Kardert, Her. 40, 211 (1913). (2) Rcindcl. Siegel, Her. 56, 155* (1023). 
(3) Schrcdw, Ber. 7, 70S (1874). (4) 1 G . French 620.097. Nov. 1C. 1037. Cent. IMS. I ICG1; 
C„4. 33, 3422 (1038). (5) Kohlrausch. Pongratz, Stockmair, Afonalsh. 07, 109 (1035), (0) 
Meyer* .Vonahft. 22, 43G (1001), (7) McMastcr, Ahraann, J. Am. Chem . Soc. 50, 14S (102S). 
(%) Rurc.1i. Gaawnmcier, I l el*. Chim. Aela 22. 499-500 (1939). (9) von Auwers, Sclumdt, Per. 
46, 4V* <1 013). (t£>? M&nchmeycr. Ber. 19, 1S1S-1S19 (ISSfl), 

(11) Bvycr. VilUger. Arm 27 G, 258 (1891). (12) Rovnmund, Zetache, Ber. 54, 2890 (1021). 
(13) Ador. Zhr. 13, 320 (1SSO) (14) C tar. John, Hawtan, Ber. C2, 015 (1929). (15) \Vri«s. 
Ch»«low*Vi, MenuiUh. 65, 35%. 362-363 (1935). (10) Sacber, Bull. 'toe. ehim. (3) II, 1097 (IbO t). 
(17) 1 Q.. Or, 70S. 149. June 5, 1011: CVA.37, 2740 (19-13). (IS) Ruggli, Kneebt, Belt. ehim. 
Acta 27, U08-1U5 0911); C~l.39.4%57 (1915). 

85 



5:0525-3:0550 


DIVISION A 


86 


3:0525 1&-CHLOROHEXADECANOL-1 CjcHmOCI BeiL S K. 24 

(tj-Cbloro-n-hexadecyi alcohol; CH : — (CHj)it.CH;OH 

o.-ChloropaLrai fcy-J alcohol) ^ 

MJP. 43° (1) 

Colorless ciyst. from It. pet. 

IFor prepn. of C from a, w-hexadecam ethylene glycol [Beil. If(565)] (m.p. 87-8S® (1)) 
with SOCtj + dimethylamline in CcH« (60% yield) see {!}; note that a little l,l&-dich]oro- 
hesacfecane, cryst. from MeOH, m.p. 4.7°, is also formed. [ 

3:0525 (1) Bennett. Gudgeon, J. Chcm. Soc. 1933, 1079-lGSl. 

3:0335 METHYL /»-CHLOROBENZO ATE C5H7O2CI BeiL K- 340 

Cl — y~COOCYh 

M.P. 44° (1) 

43-43.5° (2) (6) 

43° (3) (4) 

42° (5) 

34° (9) 

[For prepn. of C from p~ch)orobenzoie acid 43:4940) with MeOH + HCl (2) or MeOH -f 
HjSOj (2) ( 6) see indie, refs.; from AgA. + Mel in s.t. at 100° see (5); from p-chlorobenroyl 
chloride (3:6550) with MeOH see {3).J 

C on htg. with simpy HjPO* at 200° yields (7) p-chlorobenzoic acid (3:4940), dimethyl 
ether, and probably some p^hlorotoluene (3:8287). 

C added to 5-6 pts. very cone. HNO3 at 0°, poured onto ice, yields (3) methyl 4-chloro- 
3-nitrobenzoate (Beil. EC-402), ciyst. from MeOH, m.p. S3" (3). 

(C with Na + methyl acetate condenses giving (60% yield (G)) methyl p-chlorobenzoyl- 
acetate, b.p. 172° at 12 mm., m.p. 36-37° (6); this prod, with excess phcnylhydrazine in 
ale. ■+• AcOH gives on htg. 3-{p-chIorophenyl)-l-phenylpyTazolone-5, or. cryst. from 
AcOH, m.p. 140° (6); corresp. prod, from p-nitrophenylhydrarme, m.p. 200-205° (G).] 

C on hydrolysis (Sap. Eq. — 170.5) yields methyl alcohol (1 : 6120) + p-chlorobenzoic 
acid (3:4940). (For studies of hydrolysis under various cond. see (2) (4).J — For the 
amide, anilide, p-toluidide, and other derivs. corresp. to C see p-chlorobenzoic acid (3:4910). 

3:0535 {lj Jaeger, Z. Rrist. 42. 22 (1907). (2) Kellns. Z. „hynk. Chcm . 24, 243-252 (1S9T). 
(3) Montagne, Rec. trot, chirn. 19, 55-50, Gl-64 (1900). (4) Jones, McCombie, Scarborough. 
J. Chem. Soc. 123, 2694-2G97 (1923). {5} Emroerling. Ber. 8, SS3 (1875). (6) Wahl, Holland. 
Ann. chim. (10) 10, 9-12, 15-17 (192S). (7) Raikow, Tisehkow. Chcm. ZtQ. 29, 1269 (1905). 
(8} Berger, Rec- tra r. chim. 43, 170 (1924). (9) Kahovec, Wagner, Monateh. 74, 2S5 (1943). 

3:0550 3,4-DICHLOROBENZALDEHYDE C 7 IHOCl ; BeiLVH-238 

a <O H0 vnr(134) 

Cl 


MA\44° (1) B.P. 247-248° (2) 

43-44° (2) 

42.0-42-6° (3) 

Colorless ndls. from ale. (1), odor like benzaldehyde (2). — Eas. volatile with steam 
») (3). 

(For prepn. 6f C from 3,4-dichlorotoluene (3:6355) via chlorination to 3,4^iichIorobenxal 
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(di) chloride (3:6876) and hydrolysis of the latter with fuiog. HjSO< (5% SOs) (36% yield 
(3», cone. H4SO4 (4), or CaCOj + H 2 0 (40% yield (3)) see (2) (3) (4); for prepn. from 
4-ch!oro-3-nitrobenzaIdebyde via reduction, _diazotization, etc., see (J),| 

C with satd. aq. NaHSOa yields a cpd C NaHS03 (3). {Use in purification of C (3).} 
C on oxidn. with KMnQt yields (2) 3,4-dichIorobenzoic acid (3:4925), tn p. 201-202'’ (3). 
— C with cone. aq. KOH undergoes Cannizzaro reactn. yielding 3,4-dichlorobenzyl alcohol, 
ndls. from aq., m.p. 38° (3), and 3,4-dichlorobenzoic acid (see above). 

C on nitration as specified (5) (4) gives (71% yield (4)) 3,4~diehlorc>-6-mtrobenza!de- 
hyde (Beil. VIIt-(144){, yel. pr from CsH®, m j>. 73° {51. {This product with NH4OH/ 
AgNCh js oxidized (4) to 3,4-dichloro-O-nifcrobenzoic acid, eryst from CeH«, m.p. 165® (8).) 

(For conversion of C to 3,4-dichlorostyrene (7) (8) ef. (9) via reaction with RXeMgl giving 
(73% yield (7J) 3,4-dichlorophenyl-methyi-carbinol (7) (8) and dehydration of latter with 
ICHSO4 (yields 83% (8), 64% {7)) see indie, refs.] 

(g> 3,4-Dicblorobenxaldotime {anti form): m.p. 114-115° (2), 118-119° (I). (The s yn 
isomer, ndls. from ale., m.p. 120° rap. htg., is converted by fusion (2) to the anti form.} 

3,4-Dichlorobenzaldehyde phenylhydrazone: unrecorded. 

© 3 4-DichlorobenzaIdehyde />~nitrophenylhydrazone: or. ndls, m.p. 276-277° (1). 

— — 3,4-DichlorobenzaIdehyde 2 4-dinitrophenylhydrazone : unrecorded. 

3,4-DichlorobenzaIdehyde semicarbazone: unrecorded. 

3:0550 (1) Hodgson, Beard, J . Chem. Soc. 1027, 25. {2) Erdmann, Schwechten, Ann. 200, 

72-73 (1890). (3) Kraay, Rec trov. chim. 40, 1080 (1930). (4} Rugs'll, Zaeslia, Lang, Nth. 
Chim. Acta 21. 1248 (1938) (5) Hoechat Farbwerko, Ger. 254,407, Doc. 3, 1912; Cent 1913, 1 

199, {0} RuggU, ZaesUn, Ilelv. Chim. Acta 10, 437 (193G). (7) Mari el, Overberger, Allen, 
Johnston, Saunders, Young, J Am. Chem. Soc. 68, 863-854 (1945). (8) Brooks, J. Am. Chem. 
Soc. 66. 1295-1297 (1944). (9} Micbalek, Clark, Chem. & Eng. News 22, 1559-1503 (1944). 


3 : 0500 2,4-DICHLOROPHENOL 



CeELOClj Bell. VI - 189 
VIi-(103) 
VIj-(178) 


M.P. 


B.P. 


45° 


210.2-211.5° U.C. 

(18) 

43-44° 

(17) 

209-311° 

(6) (11) 

43° 

(3) {4) 

209-210° 

H> 


(16) (18) 

2OG-208° u.c. at 753 

mm. (7> 

42° 

(5) 

106.2-107,0° at 14-16 mm. (3) 

41-43° 

(H) 




1.4723 (8) 

no *= 1.1729 {8) 


Colorless ndls. from Callj. — C has unpleasant and persistent odor suggesting iodoform 
(1) (for study of strength of odor of aq sains of C see (1)). — C is spar. sol. aq. (100 g. 
aq, at 20“ dis. 0 45 g. C), but is eas sol. ale , ether, C#Hg, or CHCIj. — C is volatile with 
steam; note, however, that from alk. soln. 6 is not volatile with steam (dif. and sepn. from 
2-chlorophenol (3. 5980) or 4-chlorophenol (3.0475) (9)), although C is volatile with 
steam from aq. solns. contg. PbCOa (dif and sepn of C from 2,4,6-trichlorophcnol (3:1673) 
(9)). — Note that comml. C often contains 2,4,6-trichlorophcnol, and that C prepd. by 
chlorination of phenol may cont 2,6-dichlorophenol (3 : 1595). 

(For prepn. of 6 from p-chlorophcnol (3 0475) or o-chlorophenol (3 59S0) with Clj 
(l mole) in AcOH soln. (80% yield) see (G); from phenol (1 ■ 1420) with Cl* (2 moles) 
diluted with CO* in AcOH and under these cond. giving exclusively 0 see {<}.] 
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[For fonnn. of 0 (together with other prods.) from phenol (1:1420) with Cl 2 (2 moles) 
(2) (1) (4) (10), with Cl 2 (2 moles) in alk. soln. (11) (12), with )V,tf'-<lichIorourea inHC! 
Eoln. (13), or with SO2CI2 (14) see indie, refs.; for formn. of C from salicylic acid (1 :0780) 
in excess aq. KOH with CU Bee (15); from 3,5-dichloro-2-hydroxybenzoic acid (3,5-dichloro- 
8alicylic acid) (3:4935) on distn. with lime sec (1G) (17); from 2,G-dichloro-3-hydroxybcn- 
zaldehyde (3:41G0) in excess 60% aq. KOH on htg. at 80° (04% yield) see (5).] 

Nuclear substitution of C. C in AcOH with Br 2 (1 mole) (7) (18), or in 50% AcOH 
with Br 2 (1 mole) in AcOH (19), yields 6-bromo-2,4-dichlorophenol, ndls. from C&H« or 
It. pet., m.p. G8-G9° (19), GS° (7) (18), b.p. 203° dec. (18), 204° at 19 mm. (19), 198° at 
15 mm. (19), 192° at 12 mm. (19) (corresp. methyl ether, m.p. 65° (7);eorresp. 2,4-dinitro- 
phenyl ether, yel. Ifts. from ale., m.p. 140-141° (19); corresp. p-toluencsulfonate, m.p. 
82-83° (19)). — '[This 6-bromo-2,4-dichlorophcnol with excess Br 2 in pres, of Fe powder 
and absence of aq. yields (20) 2,4-dicliloro-3,5,C-tribromophcnol, cryst. from AcOH, m.p. 
209° (20) (corresp. methyl ether, m.p. 143-144° (20), corresp. benzoate, m.p. 202° (20)).) 

C in aq. NaOH with I 2 (1 mole) in aq. KI yields (7) 2,4-dichloro-G-iodophenol, ndls. 
from dil. ale , m.p. G3° (7) (corresp. methyl ether, m.p. 35°, b.p. 278-285° u.c. (7)). 

0 on nitration by soln. in cold fumg. HNO3, subsequently poured into aq. (4) cf. (21), 
yields 2,4-dichloro-O-nitrophenol [Beil. VI-241, VIi-(122)], yel. cryst. from ale.,- m.p. 
121-122° (4), 124° (22). 

Condensation reactions involving nuclear hydrogens. [C with formalin (1:0145) + 
cone. HC1 + cone. H 2 SO« in pres, of stream of HCI gas at 35-40° (23), or C with trioxy- 
methylene + AcOH/IIj^O* at 50° (24), gives (54% yield (23)) 6,8-dichIorobenzodioxane- 
1,3, volatile with steam, cryst. from MeOH, m.p. 111° (24), 109-109.5° (23). — 0 with 
formalin (1:0145) + cone. HCI in stream of HCI gas at 50° for 36 hrs. gives (72% yield 
(23)) 3,5-dicMoro-2-hydroxybenzyl cldoridc, ndb. from pet. eth., m.pi 82-84° (23); this 
prod, on hydrol. with aq. at 60° yields (23) 3,5-dichloro-2-hydroxybenzyl ale., ndls. from 
aq ,_m.p. 80-81°, also formed as by-product of the dichlorobenzodioxane mentioned above.) 

[C with mcthylal (1-0105), methylene diacctate, or methylene (di)iodide in pres, of 
cone. H2SO< or ZnCl 2 (25) or C + formalin (1 :0145) with AcOH/H 2 SO< (2G) yields methyl- 
ene-6i8-(2,4-dichlorophenol) (2,2'-dihydroxy-3,5,3 , ,5'-tctrachlorodiphenylmethane) ; for 
use of this prod, as mothproofing cpd., antiseptic, and seed disinfectant see (25) (26) (27) 
(28) (29) (30). — Note, however, that C (os Na salt) with methylene (di)chloride (3:5020) 
at 120-140° in s.t. for 6 hra. gives (24) Ws-(2,4-dichlorophenoxy)methane, m.p. 98°. — 
C with SC1 2 or.S2Cl 2 + AICI 3 in CS3 or CC1* yields (31) 2,2'-dihydroxy-3 l 5,3',5'-tetra- 
chlorodiphenyl Bulfide, m.p. 188°. — For condens. of C with benzaldehyde o- (or p~) sulfonic 
acids and use of products os mothproofing agts. see e.g. (2G).] 

[C with phthalic anhydride (1 :0725) -f AICI3 at 160° for 2 hrs. yields (36) cf. (37) (38) 
2-(3',5'-dichloro-2'-hydroxybenzoyl)benzoic acid, colorless lfts. from ale., m.p. 204° cor. 
(36), wfiiich with cone. H 2 SCh ring-closes to 2,4-dichloro-l-hydroxyanthraquinone, yel. 
ndls. from C G H 6 , m.p. 242° (36), 241-242° (39). — 0 with 4,5-dichlorophthalic anhydride 
(3:4830) 4 - fumg. H:>S04 + H3BO3 at 195° yields (40) 2,6,7-trichloro-l ) 4-dihydroxyanthra- 
quinone (2,6,7-trichloroquinizarin).l _ 1 

Reactions of the phenolic group of C (see also under ® below). C behaves as a weak 
acid: C is sol. in aq. alk. but largely pptd. by C 0 2 . — Dissoc. const, at 25° in aq. is 31. X 10” 
(41) cf. (42). ‘ 

[For study of bactericidal prop, of C see (43); for use as insecticide in paper see (44); for 
prepn. and use of metal complexes ns antiseptics see (45).) 

[C with alkali metals gives corresp. alk. 2,4-dichlorophenolates: K 2,4-dichlorophenolate 
with C0 2 at 140° yields (15) 3,5-dichloro-2-hydroxybenzoic acid (3,5-dichlorosalicylie acid) 
(3:4935).] 
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{C with ethyl «-methylaectoaeetate (1:1732) + P*0 5 gives (14.5% yield (46)) 6,8- 
dichloro-2,3-dimethylchxomone {Beil. XVIIr(377){, ndls. from ale., m p. 14l°.J 
(C in 20% aq. KOH htd. 2 hrs. at 100° with MejSO* (22) cf. (1) yields 2,4-dichlorophenyl 
methyl ether (2,4-dichloroanisole) {Beil. VI-189, VIi-(103)], b.p. 232-233° cor. at 743 5 
mm.; m.p. 27-28° (47). — C with EtI -f K5CO3 in acetone refluxed 6-8 hrs. gives (90% 
yield (48)) 2,4-dichlorophenyl ethyl ether (2,‘3-dichlorophenetole), oil, b.p. 235-236° (48), 
236-237° (4) (for study of cleavage of this ether with HBr/AcOH see (48), for study of 
rate of formation see (49)). — C with allyl bromide + K2CO3 in acetone yields (50) ally! 
2,4-dichlorophenyl ether, b p. 344-145° at 25 mm. (50).] 

» — 2,4-DichIorophenyl acetate ; oil, b.p. 244-245° (4), 167-368° at 80 mm, (51 ). {From 
0 with AcCl refluxed 40 mm. (86% yield (51)), this ester with AIClj at 170° for 40 
min. undergoes Fries rearr. giving (75% yield (51)) 3,5-dichloro-2-hydroxyacetophe- 
none, m.p 95-96° (51).) 

{g> 2 4-Dichlorophenyl benzoate: cryst from ale., m.p. 96.5° (5), 96° (1), 97° (Beil, 
IX-117]. (From C in dil. aq NaOH shaken with BzCi (5) cf. (1) } {For study of 
nitration of tins ester see (G).) 

© 2,4-Di‘chioropheny I m-nitrobenzoate: ndls. from ale., m p. 115-116° (6). (From 
C 4- m-nitrobenzoyl chloride in dil. aq. alk.; for study of its nitration see (6).) 

— — 2,4-DichlorophenyI p-nitrobenzoate: unreported. 

2,4-Dichlorophenyl 3,5-dinitrobenzoate: unreported. 

— , — 2,4-Dichlorophenyl benzenesulfonate : unreported. 

' © 2,4-DichIorophenyl p-toluenesulfonate: pr. from ale., m p. 125° (6). 

Q> 2,4-Dichlorophenyl benzyl ether: pr. from ale., ether, or pet. eth , m p 62° (52), 
61-62° (53), 60° (54), 59.0-59-5° (55). (From C 4- benzyl chlonde (3:8535) 4 
NaOEt in hot ale. (53), or from Na salt of C 4- benzyl chloride in MeOH (55); note, 
however, that Na salt of C with benzyl chlonde in toluene at 160° for 5 hrs. undergoes 
instead nuclear alkylation yielding (55) 2,4-dichloro-6-benzylphcnol (3,5-dichIoro-2- 
hydroxydiphenylmethane), cryst. from pet. eth., m p 77.0-77.5° (55) } 

<g> 2,4-Dichlorophenyl p-nitrobenzy! ether: ndls. from ether, m p. 148-150° (53). 

® 2,4-DichIorophenyl 2,4-dinitrophenyl ether: Ifts from AcOH, AcOH/EtOH, or 
EtOH, m.p. 119° (56), 118-119° (6), 138° (57). [From Na or K salt of C + 2,4- 
dirutrochlorobenzenc refluxed m ale. (56) (G) (57).) 

@ 2,4-Dichlorophenoxyacetic acid (3:4095): cryst. from C«H«, mp. 138° (58), Neut. 
Eq. - 221 0. (From C 4- chloroacetic acid in slight excess aq. NaOH, refluxed and 
then acidified (87% yield (58)); for stuches on use of this prod, as plant hormone see 
(59).) 

2,4-Dichlorophenyl N-phenylcarbamate: unreported. 

© 2,4-DichIorophenyl N(p-iodophenyl)carbamate: mp. 182-183° (61). [From C 4- 
p-iodobenzazide in hot Igr (61).) 

© 2,4-Dichlorophenyl J7-(p-bromophenyl)caibamate: rods from Igr /AcOEfe, m p. 

169° cor (62) {From C 4- p-bromobenzzzide in hot Igr. (62) J 
® 2,4-Dichlorophenyl N-(p-nitrophenyl)carbamate: ycl. pi. from Igr./EtOAc, m.p. 

205° cor. (62). (From C 4- p-nitrobem azide in hot Igr. (63).) 

<g 2,4-Dichlorophenyl N-tB^-dimtro^-methylphenyDcarbainate: or,-yel. pr. from Igr. 
or EtOAc, m.p 153° u c., 157° cor. (64). (From C 4- 3,5-dinitro-4-methylbenzazide 
in hot Igr (04).) 

2,4-DichIorophenyl N-(«-naphthyl) carbamate: unreported. 

© 2,4-Dicbloropheoyl N-(^nspbthyl)«rbamate: pl. from Igr., mp. 162° u c., 166° cor. 
(65). [From C 4 0-naphlhyl isocyanate (or azide) in hot Igr. (65) } 
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similarly. — 0 (1 mole) with salicylic acid (l:O7S0) in pyridine at —15° (52) or in CsH* 
with dimethylaniline (63% yield (52)) gives O-carbcthoxysalicylic acid (Beil. X-69, Xv 
(30)], m.p. 95° (other mono-, di-, and polyhydroxy phenolic acids behave similarly) ; since 
the carbethoxy groups So introduced may subsequently be removed by hydrolysis, this 
process has great value as a means of temporary blocking of phenolic groups (for further 
discussion and many references see (53)).] 

[0 also reacts with the sodio derivatives and other metallic enolates: e.g., C (1 mole) 
with ethyl cyanoacetato (2 moles) in abs. ole. + NaOEt (2 moles) gives (54) diethyl 
cyanomalonate [Beil. 11*811, Ui-(321), U~(6S0)], b.p. 13S-140° at 14 mm., Df 0 «= 1.112S, 
n'u = 1.4295 (55). • — G with diethyl malonato (1:35S1) + NaOEt in ale. (56) or C with 
dry diethyl sodio-malonate (57) directly (5S) (59) or in C«Hb refluxed for 10 hrs. (GO) gives 
(yields: 50-S0% (59), 60-65% (60)) triethyl methanc-tricaiboxylate (tricarbethoxymeth- 
ano) [Beil. II-S10, IIi-(320), II*-(6$0)], m.p. 29% b.p. 253°; note that this same prod, is 
also obtained (yields : SS-93% (61), 90% (62), 80% (Go)) from C with diethyl malonate 
(1 :35S1) in abs. ale. with Mg + trace CO* — C with the Na cnolate of ethyl isobutj-rate 
(1:3095) gives (75% yield (64)) diethyl dimethylmalonate [Beil. II-G4S, IIi-(276), Ur 
(572)], b.p. 195-196° at 760 mm. — The reactu. of 0 with ethyl sodioacetoacetate cannot 
bo discussed here.] 

[0 with excess RMgX compounds presumably gives first the corrcsp. esters which by 
further normal rcactn. with more RMgX are converted to tertiary alcohols: e.g., C with 
EtMgBr (excess) yields (65) tricthylcarbinol (1:621S); however, the intermediate ester 
can often readily be obtd.; e.g., C (1 mole) with frr-BuMgCl (1 mole) in dry ether gives 
(56% yield (66)) ethyl trimethylacetate (ethyl pivalate (1:3117), and other cases are 
recorded (66); note, however, that with certain types of RMgX cpd. abnormal reactions 
Can occur: e.g., C with benzyl MgCl yields not only the normal tribcnzylcarbinol but also 
(67) ethyl o-tduate (1:3SC2). 0 also reacts with the — N— MgX grouping replacing 
— MgX by — COOEt (sometimes followed by rearrangement): e.g., C + 3,5-dimethyl- 
Pyrrole-i\T-(magncsyl bromide) gives (57-5S% yield (6S)) 5-cartethoxy-2, 4-dimethyl- 
pyrrole.] 

C also reacts readily with NHj, with primary and secondary amines, with amino adds, 
etc., to replace one of the H's attached to N by the — COOEt group (sec also below and 
under ®): e.g., 0 with excess cone, aq, NH4OH immediately (if delayed, urea is formed) 
evaporated to dryness gives (3) ethyl carbamate (urethane) [Beil. 111-22, IIIr(9)» HI*" 
(19)], very eas. sol. aq., cryst. from abs. ale., dry ether, CHClj, or C«H«, m.p. 4S% b.p. 1S4°- 
* — [C (1 mole) in ether with 33% aq. MeNH$ soln. (1 mole) + aq. NaOH below 5° as 
directed (69) gives (SS-90% yield (69)) (70) (71) ethyl N-mcthylcarbamate [Beil. 
lVi-(330), RV(567)], oil, very sol. aq. (69 g. in 100 ml. aq. at 15.5° (72)), b.p.l70\ 
Countless other, analogous rcactns. cannot be cited here.[ 

[G with hydroxylamine hydrocliloride 4* cone. aq. Na»COj (73) or with dry K;CO» in 
ether (74) gives (89.6% yield (74)) .N-hydroxyurethane (carbcthoxyhydroxamic add) 
(Beil. 111-95, IIM77)], oil, very sol. aq.] 1 

C with hydrazine hydrate in ale. refluxed lir. (75) (for starting with hydrazine sulfate 
sec (70)) gives (yields: 100% (76), 90% (75)) diethyl sym.-hydrazinedicaiboxylate (sym.- 
dicarbcthoxyhydrazine) (Beil. III-9S, lIIi-(46), IIl2-(79)], cryst. from hot aq., ndls. from 
CHClj, m.p. 130° (75), 131° (76) (note that the half reaction product, viz., ethyl hydrazine- 
monocarbosytate (iY-aminourethane) (ethyl carbazinate), is also known (77) (7S) but is 
an oil. — C (1 mole) with 'urea (2.1 moles) refluxed for 2-3 hrs. gives (62-65% yield (79)) 
ethyl allophannte (iV-carbethoxyurea) [Beil. 111-69, IIIi-(31), III**(56)], m.p. 192*\ 

6 (1 mole) in ether with phenylhydrazine (2 moles) in ether (SO) (SI) (S2) (70) or in aq. 
pyridine (S3) gives (yields: 60-65% (SO), ’60% (76)) ethyl vphenykarbaxinate 0?-cari>* 
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C has strong lachrymatory properties. — {For study of toxicity sec {11)4 — * 0 is comrol. 
chemical in U.S.A. 

(For prepn. of C from carbonyl chloride (phosgene) (3:5000) with ab3. EtOH (1:6130) 
(00% yield (12)) m pres, of dimcthylawline, quinoline, or antipyrtne (13) or even Ca(OH)» 
(14) sec indie, refs.; for forma, of C from diethyl carbonate (1 '3150) with PCU (15), from 
diethyl pyrocarbonate 0(COOEt) 2 (16) with SOCl 2 (17); from pentachlorocthyl chloro- 
formate (Bed. III-13, Illi*(6» (18) or &is-(trichloromethyl) carbonate (triphosgene) 
(3:1915) (19) or tus-(trichloromethyl) oxalate {Beil. III-17) (20) with EtOH, or from Iv 
xsnthate, ethyl xanthate, or benzyl xanthatc with Cl- 4~ aq. m cold (21) see indie, refs.] 
Pyrolysis of C. C on litg at 250° decomposes yielding (4) EtCl (3 7015) -f C0 2 (for 
study of tins reactn. see (22) (23)); m pres, of certain hydrocarbons or esters (24) or in pres, 
of dimethylanihne (25) temp, of this decomposition is lowered to 150°, in pre^ of quinoline 
to 59" (26) (27), in pres, of AlClj to room temp. (28) (see also below under C 4- pyridine 
or quinoline). 

0 in pres, of anhydrous Zn Cl* (29) (30) or even metallic Zn (31) decomposes at room 
temp, yielding (29) (30) EtCl (3:7015) 4- ethylene + COa + HCL 
Reactions of the — COOC2H5 group of C. C on hydrolysis, e.g., by boilg. with aq. or 
dil. acid (32), yields CO2 4- HCI 4- ethylene; on alkaline hydrolysis, however, no ethylene 
13 formed (32); note tliat C dora not react with cold aq. very rapidly and may even be 
washed with it to remove aleohol. 

l0 at its b p. treated with Cl 2 m sunlight undergoes further substitution by halogen 
yielding as final prod. (33) (31) pen tael dorocthyl chloroformate (ref. given above under 
prepn. of 0).} 

1C with EtHSOi at 100° under reflux for 6-S hrs. gives (40% yield (48)) Et*SO< 4- EtCl 
(3:7015).) 

Reactions of the chlorine atom of C. (C on reduction with 3% Na/Hg 4- aq. gives 
(51% yield (35)) salt of formic acid (1:1005).) 

(0 m CHClj with Na-Oj docs not react until 1-2 drops of aq, arc added; vigorous actn. 
then ensues with formn. of the expected (but very explosive) dicarbethoxy peroxide 
(EtOOC — O — O — COOEt) (30).) 

fC with NftSH (37) or with C-Ht-S-MgBr (38 in ether gives (GS% yield (3S)) 0,S- 
dicthyl tihocarbonate {Beil. 111-133, IIIi-(G2), IIl2-(103)J, b.p. I5S~159° cor.; C (2 tnolea) 
4- aq. (39) or ale. (40) NajS, C with BrMgSH in ether (41), or 0 with aq. potassium tri- 
thiocarbonate (39), gives diethyl thiodiformste (dicarbethoxy sulfide) (Beil. 111-133, 
m r (105», b.p. ISO 9 dec.) 

{C with tludtoua fluoride 12 lire, at room temp , then refluxed 2-3 lira., gives (47% yield 
(42)) ethyl fluoroformate, ^lachrymatory oil, b p. 57° (42).} 

{For rate of reactn. of C with 1CI in acetone at 23° see (43). { 

{C with aq. ale. KCJs at —13° (44) or with solid NaCN (contg. 0 .2-7.0% mobture) 
at not above 90* (45) gives (yields: 90% (45), 46% (44)) ethyl cyanoformste [Beil. 11-547, 
Hi-(23$), IMM0)), b.p. 115-110*^40), Df « 1.0034 (47), n£ - 1. 3821 (47).) 

t as carbethoxylating agent. C is widely employed os a means of introducing the 
-COOEt group into other organic molecules by reactn. of the chlorine atom with the H 
of the alcoholic, phenolic, or cnolic OH groups (or their metallic alcoholates, phenolates, 
enolatcs, etc,); under appropriate conditions C is also employed to introduce the -COOEt 
group into an aromatic nucleus. Examples of these reaelna. arc cited below. 

{0 with NaOMe yields (49) ethyl methyl carbonate {Beil. IH-4, IIIr-(4)), b.p. 109* 
C' with KaOEt yields diethyl carbonate (1:3150); other alcohols behave similarly (50). — 
C with K phenolate or C with phenol in ether 4- dry K-CO, gives (71% yield (51)) ethyl 
phenyl carbonate {Beil. VI-1 57), b p. 229*; other mono-, di-, and polyhjdric phenols behave 



3 : 7205 


ETHYL CIILOROFORMATE 
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Rose, Ann. SOS, 217 (18S0). {10} Boehm, Mehta, Bcr. 71, 1797-1802 (1038). (17) Parfeofev, 
Shamshurin, Trudy Uzbek skogo Gosudarst . Unis. SborniL Babel Khim . IS, 07-74 (1939); CA. 
S5, 4351 (19 It). (IS) CloSt, Ann. eAim. (3) 17, 302 (1816) ; Ann. 60, 260 (1816). (19) MtroUa, 
Gas:. *.*■ » : ?\ I - '* ■ l-i-M . ‘16; C.A. SI, 3993 (1930). (20) Cahours, Ann. 

dim. !'■ 1 . ■ '■ . 1 1. ! > " . 

(2l) ! ■ f ■, 14SS (1938), (22) Choppin, Frediani, Kirby, 

J. Am. CArm. Soe. Cl, 3170-3180 (1039). (23) Choppin, Kirby, J. Am. Chem. Sue. 62, 1592- 
1591 (1040). (2!) Wilm, Within. Ann, 147, 150-157 (1868). (25) Rivier, Richard, lid*. 
Chim. Ada 8, 495 (1025). (20) CnrrO, Fanedouet, Compt. rrnd. 200, 1767-1769 (1935). (27) 
Carr$, Hull soe. chim. (5) 3, 1069, 1072 (1036). (26) Ronnie, J. Chan. So c, 4t, 33 (1882). (29) 
Underwood, Ilaril, J. Am. Chem. Soe , 53, 2200-2201 (1931). (30) Ulseh, Ann. 226, 281-286 
(188-1). 

(31) Geutber, J. prakt. Chem. (2) 0, 101 (Note) (1872). (32) Thiele, Dent. Ann. 302, 256- 
257 (189S). (33) Mfttlcr, Ann. 258, 50-60 (1890). (31) AnsohOti. Emery, Arm, 273, 61-63 
(1S93). (35) Gcuther, Ann. 203. 223-220 (1880). (30) Wioland, wn How. RQrner, Ann . 446, 
40-17 (1920). (37) Salomon, J. prakt. Chem. (2) C, 435-139 (1872). (38) Hejworth, Claphvn. 
J. Chem, Soe. 110, H05 (1021). (39) IlolmbotR, J. prakt. Chem. (2) 71, 278-279 (1905). (10) 
Meyer, Her. 2, 29S (1809). 

( 11} Mingoia, Gazz. chim. Hal. 55, 719 (1925). (12) G os muni, Sarkar, J . /ndiow Chen. Sec. 
10, 537-539 (1933). (13) Conant, Kirner, Hussey, J. Am. Chem. Soe . 47, 4S9 (1925); Conant, 
Kirner. J. Am. Chem. Soe. 40. 2 19 (1921). (44) Nef, Ann. 287, 30S (1895). (45) Gluud. NOssler, 
Keller (to Gesell&ehaft fttr Kohlentcelmik), Ger. 592,539, Feb. 17, 1931; Cent. 1934, II 3137; 
C.A. 28, 3117 (1931). (10) Weddigc. J. prakt. Chem. (2) 10, 197-199 (1874). (47) Haller. 
Muller, Ann. chum (8) 14, 135 (1908). (IS) Kraft, Lyutina, J. Gen. Chan . (U.S.S.R.) 1, 190-192 
(1031); Cent. 1931, II 3197; C.A. 20. 2107 (1932). (49) Schreiner, J. prakt. Chem. (2) 22, 354 
(1880). (50) Rose, Ann. 205. 211-210 (1880). 

(51) Cl also n, llcr. 27, 31 S3 (1891). (52) Einhorn. Her, 44, 435-430 (1911). (53) Meyer, 
“ Analyse und KonstitutionwmittlunR organlscher Ycrgindungen," 0th tab, pp. 418-451, 507 
(1938). (51) Haller. Ann. chim. (0) 1C, 428-129 (1889), (55) Mignonae, RambecK, Compt. 
rend. 188, 1299 (1929). (50) Conrad, Guthieit, Arm. 214, 31-33 (1882). (57) Adiekts. Ber. 59, 
2527-2528 (1920). (5S) Michael, J. prakt. Chan . (2) 37, 470 (1888). (59) Nulippi, Hanusch, 
von Wacek, Bcr. 54, 901 (1921). (00) Adickcs, Brunner t, Lftekcr, J . prakt. Chem. (2) 130, 
103-100 (1031). 

(01) Lund. Voigt, Org . Syntheses, Coll. Vol. 2 (1st cd.), 591-596 (1043); 17, S0-S5 (1937). 
(62) Lund, Ber, 07, 938 (1931). (03) Hacker, Lolkema, Bcr. Iran. eAim. 67, 1239 (1938). {«) 

(05) M.numvitseh, J. Russ. Phys.-Chcn. 

4 Wldtmore, Badcrtscher, J. Am. Chen. Sr. 

■" Im. Chan. Soe. 54, 053-654 (1932). (68) 

Fischer, Orff. Syntheses. Coll. Vol. 2, 19S-200 (1913); 17, 48-50 (1937). (09) Hartmann. Urethra. 
Org. Syntheses, Coll, Vol. 2 (1st od.), 278 (1913); 12, 3S-39 (1932). (TO) Schreiner, J . I wait 
Chem. (2) 21, 121-125 (1880). 

(7l) von Pochniann, Ber. 2.8, 855-S50 (" * 1 **■ *" ■ ’ 

Bcr. 27, 1255 (1S91). (74) Jones, Am. 

’ ~l. «« — , 

7 


(82) Rieroni, Giannini, Gazz. chim . 64, 170 (1924). 

(83) Ruseh. Heinrichs. Ber. 33, 45S (1900). (84) I/mgo, Gazz. ehitn. Hal. 63, 407-108 (1933); 
CaU. 1933, II 3116; C.A. 28, 122 (1931). (85) Hopkins. J. Chem. Soc. 117, 27S-2S2 (1920). 
(80) Wilm, Wischin, Awn. 147, 167-103 (1868). (87) Schmidt, Z. physik, Chan . 68, 516 (1907)- 
(S9) Hofmann, Ber. 3, 050 (1870). (89) Dormer, King. J. Org. Chem, 8, ICS-173 (1943). {»} 
llanUsch, Bcr. 31, ISO (1S98). 

(91) -Vies, Rcc. trar. chim. 63. 961-900 (1931). (92) Allen. NieholK J. Am. Chen. Soc . «, 
1409 (1934). (93) Dixon, Kennedy. J. Chem. Soc. 117, SO-M (1920). (94) Levy, Campbell. 
J. Chem. Soc. 1939, 1443. 
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3:7395 


LIQUIDS WITH Dj° < 1.15 


ethaxy-phcnylhydrazine) (Beil. XV-2S6, XV r (71)l cryst. from' dil. ale. or C«H«/lgr. as 
monohydrate, m.p. 85° (81) (S2), anhydrous form, ro.p. 82-83° (81), 80-82° (76). — C 
with p-nitrophenylhydrazinc in pyridine gives (84) tf-carbethoxy-p-nitrophenylhydrazine, 
cryst. from ale-, m.p. 108-190° (84). — 0 with 2,4-dinitrophenylhydrazine in pyridine 
pves (84) 0-carbetho,vy-2,4-dinitrophenylhydrazinc l cryst. from aq. ale., m.p. 168-169° 
(64). 

0 (l mole) with pyridine (1 mole) in the cold gives first a colorless addn. prod. (85) 
which rapidly turns red (can be used as test for pyridine (85)) and on warming rapidly 
decomposes with evolution of COj + EtCl (3:7015); C similarly treated with quinoline 
gives a yellow amorphous solid, considerably more stable than the above pyridine cpd., 
but at 100° decomposing similarly but more slowly (85) in the same manner (sec also above 
under pyrolysis). 

© Ethyl jV-phenylcarbamate (phenylurethane): ndls. from hot aq., tbls. from 90% ale., 
m.p. 51.5-52° (86), 51-52° (21) (From C (1 mole) with aniline (2 moles) (86) (21) 
or from C with aniline 4- cold aq Na-COj (87).] [For study of rate of this reactn. 
see (91).) 

© Ethyl N- (/>-tolyl)carbamate (/> -t oly 1 ur e than e ) ; pr . from ale., m.p. 52-53° (21), 52° (88). 

[From 0 (1 mole) with p-toluidinc (2 moles) in ether (21) (88). J 
© N,N’-bis- (Benzyl) urea: ndls. from ale., m.p. 167.5-169° cor. (89). [From C (1 ml.) 
noth benzylamine (3 ml.) -f trace NH<C1 refluxed 1 hr. (89); note that in this reactn. 
(unlike the two preceding cases) the reagent amino not only reacts with the chlorine 
atom of C but also ammonolyzes the carbcthoxy group; the prod, is therefore a disub- 
s tit u ted urea rather than the ethyl iV-benzylcarbamate (Beil. XII-1919), Jfts. from Igr,, 
m.p. 48-49° (90), which is formed from 0 + benzylamine 4* cold oq. NaOH (90).] 

N-CCarbethoxyJphthallmide: unreported. 

W-(Carbetboxy)-3-nitrophthaIimide: unreported. 

W-(Carbethoxy)-tetrachlorophthalimide: unreported. [Note that C with K 

tctrachlorophthalimido fads to react under reflux and explodes on htg. in s.t. (92).| 

5-(Carbethoxy)isothiourea picrate: m.p. 150-151° (93). [Note that C (1 mole) 

with thiourea (1 mole) in cone. aq. soln. on treatment with NoHCOj in slight excess 
evolves CO2 and ppts. S - (carbcthoxy )isothi ourca bicarbonate, bulky white ppt., 
insol. oq., m.p. 59-60° dec.; this ppt. on immediate treatment with dil. IIC1 dissolves 
and from the solution FkOII gives iS'-(carbcthoxy)isothiourca picrate; the same prod, 
may also be obtd. from the original aq. eoln. of C 4- thiourea by direct addn. of PkOH 
(93). — Note, however, that the above bicarbonate on stdg. with nq. changes spon- 
taneously to N.^V-dicarbelhoxy thiourea, m.p. 97° dec., 4- thiourea. — Note, however, 
that 0 (1 g.) with thiourea (1 g.) in EtOII (10 ml.) refluxed 30 mm., then treated with 
FkOII (1 g.) does not yield the above prods, but instead (94) N-ethyl-isotliiourea picrate, 
m.p. 187° (9IJ.J 

3;7W5 (l) Timmermans, Bull. toe. ehim. Bela. 31, 392 (1922). (2) Perkin, J. Chem. Soc. G3, 
420 (IWt). (3) Dumas, Ann. ehim. (2) 54 . 225-237 (1833); Ann. 10, 277-288 (1834). (1) 
ParitvsU, Her. 25, 1419-1451 (1892). (5) Forster. Newman. J. Chem. Soe. 07. 2573 (1910). 
(0) Karvonen. Ann. Aead. Sex. Fcnnicae A-10, No 4, 19; Cent. 1919, 111 60S- (7) Minuhimit, 
Jvu1k>, Bull. Chem. Soe. Japan 13, 178 (193S). (8) Guye. Mallet, Arth. set ph U t. Nat. Genhe <4) 
13, 274-290; Cent. 1902, 1 1315. (9) von Auwers. Her. 60, 2140 (1927). (10) JacRer, Z. anoro. 
dtlym.Chem. 101, C7 (1917). 


19UI; Cent. 1901 , 1 42S. 
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3:7305 


ct-CHLOROETHYL ETHYL ETHER H C*H 9 0CI 


(a-Chlorodi ethyl ether; 
a-ethoxyethyl chloride) 


CHj C.O.C 2 H 5 

I 

a 


Beil. I - 606 
It- (327) 
Ir— 


BJ>. 97.6° cor. at 750 mm. (1) Df = 0.9537 (1) « 1.3950 (1) 

93-94° at 735 m (2) 0.9655 (3) 1.4052 (3) 

Colorless liq. which fumes in moist air. 

[For prepn. (04% yield (1); 69% yield (G)) from paraldehyde (1:0170) + ethyl ale. 
(1:6130) + dry HQ see (1) (4); for prepn. (7$% yield (5» from acetaldehyde (1:0100) + 
ethyl ale. (1:6130) + dry HC1 see (2) (5).] 

C on stdg. polymerires to dark tarry residue (1). 

[C on bromlnation yields a,/S-dibromoethyl ethyl ether (6) (7){5).] 

C on shaking with aq. yields acetaldehyde (1:0100), ethyl ale. (1:6130), + HC2;for 
study of rate of hydrolysis see (S). 


3:7305 (1) Heme. Murchison, J. Am. Chcm. Soc. 53, 4077-4079 (1931). (2) Mohler, Sorgo, 

Hdr. Chim. Ada 23, 1209 (1940). (3) Waterman, de Kok, Leendertse, Schocnmaker, Ror. 

trail, chim. 50, 437—141 (1937). (4) de Kok, Lccndertse, Waterman, CAm. BVAAJod, 37, 579- 

5S3 (1940); CJL. 36, 4S00 (19-12). ,(5) Sherrill, Walter, J. -4m. Chcm. See. 5S, 743 (1936). (6) 
Swallen, Boord, J. -4m. Chem. Soc. 52, 65-1 (1930). (7) Dykstra, Lewis, Boord, J. -4w. Chcm. 
Soc. 52, 3400 (1930). (S) Mohler, Hartnagd, Belt. Chim. Acta 25, S59-S63 (1912); C-4. 37. 

1799 (1943). 


3:7325 rf.I-2-CHLOROPENTANE H C S H U C1 

(see.- (2) Amyl chloride; 1 

methyl-n-propylcarbinyl CHj.CHj.CHr C CHs 

chloride) q 


BeD. 1-131 
If C 43) 
M 95) 


B.P. F.P. ' 

97° at 770 mm. (16) -13910 -137° (1) D* 0 

96.84-96.88° at 760 mm. (1) 

96.6-96.8° at 760 mm. (2) 

96.87-96.9G 0 at 769 m (5) 

96.7° at 760 mm. [14) 

95.9-96.6° (3) 

95.5-96.0° at 766 mm. (4) 

95° at 729 mm. (1) 


0.8732 (16) 
0.SG95 (1) 


1.40791 (16) 
1.4069 (1) 
1.406S (4) 


Note that all samples of C reported prior to 1935 were undoubtedly mists, of 2-chloro- 
pentane (C) with 3-chloropentane (3:7330). Each of these cpds. is with great ease 
partially converted to the other (see text), and their mist, cannot be separated by fractional 
distillation (1). 

[For prepn. of C (or its mist, with 3-chloropentane (3:7330)) from pcntanol-2 (l:61S5) 
with cone. HC1 on long stdg. at room temp. (7S% yield (1J) or in s.t, at 110° (3) sec (1) 
(2) (3); with cone. HC1 + ZnCIj (yield: 70% (6), 49% (16)) sec indie, refs.; with PCb + 
ZnCl» (64% yield (6)) or PCls + ZnCU (56% yield (6)) see (6); with SOdj + pyridine 
(gives least rearr. (1)) (yield: 2S% (1), 67% (6)) sec (1) (6); from pentene-2 on shaking 
10 hrs. at room temp, with cone. HC1 see (5) (4).] [Note that both pentanoI-2 (1:61S5) 
and pentanol-3 (1 : 6175) with HC3 even at room temp, give mists, of 2 -chloropenlane (O) 
and 3-chloropentane (3:7330) (1).] [For forma, of C in small amt. during reaetn. of 
pentanol-1 (1:6205) with HC1 + ZnCljsee (15}.] 
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3:7300-3:7303 


3:7300 d,!-3-CHLORO-2-METHYLBUTEKE-l C 6 H 9 CI Beil. I - 211 

(«,0-DimethylaHyl chloride) Cl CHj Ii*( 87) 

CHj— — C=*CHs lz ~~ 

k 

B.P. 03.8° at 760 mm. {1} Df = 0.9088 (!) = 1.4304 (1} 

18.0*18.1° at 30 mm. (1) 

Note: O by virtue of facile allyiic transposition is in equilibrium with its synionic isomer, 
l-cWoro-2-methylbutcnc-2 (3:7485); reactns. of C may therefore yield also derivatives 
related to its isomer. 

(For prepn. of C (or ita mixt. with l-cliloro-2-iocthylbutcne-2) by actn. of Cl 2 aa specified 
(I) on “ tertiary amylcnc " ( a ttuxt. consisting mainly of 2-mcthylbutene-2 (Z;822G) with 
some 2-roc thylbutcne-1 (1:8210)) sec (!}- — The relative amt. of C and its isomer is not 
constant but usually w about C0% of C with 40% of l-chloro-2-methylbutene-2, the ratio, 
however, being independent of the proportion of the two olefins in the starting material.) 

{For foran. of 0 (rom2*rocthylbutcnc-2 (l :8220) with Cl 2 see (2); from 2-mcthylbvitene*l 
(1 :8210) see {3); from 2,3-dicWon>'2-n)ethylbutane (3:7975) + ale. KOH (3) or by thermal 
dehydrohalogo nation at 420-450° (4) see indie, refs.) 

0 on hydrolysis gives not only the corresponding ale. but also that corresponding to the 
isomeric l-chloro-2-methyibuten<y2 (3:74S5) together with a little isopropyl methyl ketone. 
For details eco the isomer (3 .7485). 

0 with HCl yields (2) 2,3-dicldoro-2-mctbylbutanc (3:7975) + l,3~dichIoro-2-mcthyl- 
butanc (3*9228). 

0 adds Brj giving (3) l ,2-dhramo-3-chIort>-2~rncthylbutane, ra.p. 197— 10S° (3). 

3:7300 ft) liar gin, Engs. Oroll, Hearne, Ind Eng Chan 31. 1-tlO-l U7 (1930). (2) Tishchenko, 
J. Um. Chan. (VJi-8.ll) C. 1110-1132 11930), Cent. 1937, l 572; CM 31, 1003 (1937). {3) 
Oulncr. Tidichcnko, J. Cfn. Chan. (V.S SJt.) 8, 10G2-10G7 (I97S). Cent 1939, II 4221; CM. 33, 
3755 (1910) (4) Due, Mucadg (to Standard Oil Development Co) U.S. 2,332,778, Oct. £0, 

1013. C 4. 38, 1750 (1914), 


3:730.1 1-CHLORO-2-METHYLBUTENE-1 CHj C t H->Cl 
C1I* — CHs — C«CH 

ii 


Beit. I — 
h- 

1 S -U87) 


B.P. 0C-07® (1) tf? « 0.0170 (0 

Oil with agreeable odor. — ln*ol. nq., *ol. ether. 

{For prepn. of 0 from l-ch!oro-2-mctliyJbutanoI-2 (3: SI 75) by Iors of H*G on distn. 
with anhytl. oanhc acnl (1: 0.135) {(1% jield (1) together with other prods.), or on treat- 
ment with PCU (2) or Ac*0 + trace cone. IIjSOi (2) wc indie, refs.; for formn. of C from 
2-roctUyU»utancihaM^ with I‘Cli(2)or froml,2*epoxy-2-mcthylbutane (a-othyl-o-melhyl- 
cthylene oxide) with l*CI 4 (1 mole) in cold (1) (2) or with SOCl s (2) see indie, refs.) 

|0 with It’ll adds Cl 2 yielding (2) a cpd. C*H»Cla, b.p. ISO-184®.) 

C adds Brj readdv (2). 

{For behavior of C with N#J in acetone are (I).} 

3:7363 (t) Chdmer*. Tmm llo-j 8 jc. Can. (3) 22, 111 75-78 09£C); Cent. 1029, J C3t-G?2* 
C.,t. 23, £(*.CM (1921), (.') Sc>cr, Chvhnen. Tr»m» Roy S<*-. C«in (3) 20, lit 33S-339 (1920* 

Cud. mi. n 1M1, C.A. 21, 2WI (1&27). 
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DIVISION B, SECTION 2 


HC6 

C is stable (no change in n™) on htg. in s.t. at 100° for 4S hrs. (1). — However, C on 
shaking at 26-2S" for 24 hrs. with HC1 + ZnCl; gives a mixt. consisting of 20% G + S0% 
2-chloropentane (1). 

[For study of rate of hydrolysis by water at S0° and ISO” and rate of cleavage of HC1 at 
ISO 0 see (12*).l 

CP DiethylacetanHide: G with Mg in dry ether yields R.Mg.Cl which, upon reactn. with 
phenyl isocyanate and subsequent hydrolysis, yields (1) (3) (4) (5) diethylacetanilide, 
m.p. 127.5° (8), 126.S° (91, 120-127° (5), 125-128° (l), 123-124° cor, (10), 122* (3), 
121° (11). [For m.p./compn. data and diagrams for mixts. of diethylacetanilide 
(from G) with methyl-u-propylacctamlide (from 2-chloropcntane) see (4) (3) (11)] 
[For crystallographic study of these two anilides see (13).) 

<§ Diethylacet-/»-toluidide: m.p. 107.5-10S.5® u.c, (5), 116.2“ (9). 

<§ Diethylacet-a-naphthalide: m.p. 117-llS°u.e. (5). 

3:7330 (l) "Whitmore, Karnntx, J. .4m. Chem. Soc. 60, 2536-253S (193$). (2) H&ss, J. CAm, 

Education 13, 493 (1936). (3) Hass, Weber, fnd. Eng. Chem., .4rwl. Ed. 7, 231-233 (1935). 

(4) Kharascb, Walling, Mayo, J. .4m. Chon. Soc . 61, 1559-1564 (1939). (a) Underwood. Gale, 

J. .4m. Chem. Soc. 56. 2117-2120 (1934). (6) Koclsch, McElvain, J. -4m. CArw. Soc. 52. 1164- 
1169 (1930). (7) Clark. Strcight, Trans. Roy. Soc. Can. (3) 23, III 77-S9 (1929). {$) Tiffeneau, 
Compt . rend. 204, 592 (1937)- (9) Hommclen, Bull toe. e him. B<lg. 42, 249 (1933). (10) Schwarts, 
Johnson, J. -4m. Chem. Soc. 53, 1065 (1931). 

(11) Laucr, Stodola, J. Am. Chem. Soc. 56, 121S (1934). (12) Ayres, fnd. Eno - Chem. 21, 

S99-90-1 (1929). (13) Whitmore. Karnati, Popkin, J. Am. Chen. Soc. 60, 2541 (193S). (14) 
Vogel. J. Chem. Soc. 1943, 63S, 610. 


3: 7335 3-CHLORO-2-METHYLBUTENE-2 CsH 9 C1 

Beil.J-213 

(Trimethylvinyl chloride) 

Cl Gils 

I.- 

B.P. 

CM. — C=C — Cllj 

Ii-(ISO) 

07-98° (1) 

D? = O.OOBG (5) 

nS - 1.4330 (5) 

90-99° (2) 


1.43S0 (3) 

94-99° (3) 

94° at 748 mm. (4) 

Di° - 0.935 (3) 


91-92° at 741 mm. (5) 

D's? = 0.0215 (1) 



[For prepn. of C from isopropyl methyl ketone (1:5410) with PCU see (3) (4); from 3- 
chloro-2-methylbutanol-2 (3:S030) by dehydration with PjOj (50% yield (1)), anhyd. 
oxalic acid (6) at 130°, or strong oxygenated mineral adds such as H*SO< (92% yield (7)) 
see indie, refs.) 

(For forma. of G (together with other prods.) from 2,o,3-trichloTO-2-methylbutane 
(3:4755) (S) or from 2,3-dichloro-2-mcthylbutane (3:7975) with ale. KOH (2), from 2- 
methylbutene-2 (1:S210) with Cl; -f NaHCOs at 0° (70-S0% yield (9)) or with (cr-butyl 
hypochlorite (3:7165) (47.5% yield (5)), or from 2-mcthylbutanol-2 (1:6160) with Clj 
(10) see indie, refs.) 

G with Cl; + NaHCOj at 0° gift's (9) S0% 3,3*dichloro-2-methylbutcne-l (3:7690) + 
10% addn. prod. 2,3,3-triehloro-2^nethylbutane (3:4755). 

G in cold ether adds Br» giving (1) (2) 2 ) 3-dibromo-3-cldoro-2-methylbutane, cryst* 
m.p. 197° (1), 197-19S 0 (2). 

3:7335 (l) KrassuskS, J. Russ Phys.-Chem. Soc. 33, 15-17 (1901) ; Cent. 1901, 1 995. (2) Gutner. 
Tishchenko. J. Gen. Chem. (U-S-S.fi.) 8, 1062-1067 (193S): CrnT. 1939, II 4221; C- 4. 33, 3755 
(1939). (3) Gredy, Bull. toe. chim. (5) 2, 1951 (1935). (4) Ddhal. ,4n». chim. (6) 15, 2S4-2S5 
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LIQUIDS WITH Df < 1.15 


5 is stable (no change in n^) on htg. in s.t. at 100° for 48° (1). — However, C on shaking 
at 2G-2S 0 for 24 hrs. with HC1 + ZnClj gives a mixt. consisting of 80% C + 20% 3-chloro- 
pentane (3:7330) (1). 

(For study of rate of hydrolysis by water at 80° and 180° see (7); for rate of rcactn. with 
KI in acetone at 60° see (8); for reactn. with Na see (9).] 

(§) Methyl-n-propy 1-acetanilide: C with Mg in dry ether yields ItMgCl which upon 
rcactn. with phenyl isocyanate and subsequent hydrolysis yields (1) (2) (4) (10) 
methyl-n-propyl-acctamlidc, m p. 94-90° (1), 95 2° (II), 92.6° (12), 92.5° (2), 88° cor. 
(13). [For m.p./compn. data and diagrams for mixts. of methyl-n-propyl-acetanilide 
(from C) with diethylacctanilide (from 3-chloropentane) see (4) (2) (12).] [For 
crystallographic study of these two anilides see (15).) 

® Methyl-n-propyl-acet-/>-toluidide: m.p. 90-92° uc, (10); 80.5° (11). 

® Methyl-n-propyl-acet-a-naphthaUde: m.p. 102.5-103.5° (10). 

3:7323 (l) Whitmore, Karnatz, J. Am Chem. Soc. CO, 2536-253S (1938). (2) Hass. Weber, 

[nd Eng. Chcm , Anal. Ed. 7, 231-233 (1935). <3) Kohlrauscb. KSppl, Monalsh. C5, 195 (1935). 
(4) Kharasch, Walling, Mayo, J. Am. Chem. Soc. 61, 1559-1561 (1939). (5) Norris, Reuter, /. 
Am Chem. Soc. 49, 2630-2631 (1927)- (6) Clark. Streight, Trans. Roy Soc. Con (3) 23, III 
77-89 (1929). (7) Ayres, Ind Eng Chem 21, 890-004 (1929). (8) Conant. Hussey. J. Am. 

Chem. Soc. 47, 485 (1925). (9) Morton, LeFevre, Hcchenblcikner, J. Am Chem. Soc. 58, 767 
(1936) (10) Underwood. Gale, J. Am Chem. Soc. 56, 2117-2120 (1934) 

(11) Hommelcn, Bull. soc. ck\m Btlg. 42, 249 (1933). (12) Lauer, Stodola, J. Am. Chem. Soc . 

5G, 1218 (1934). (13) Schwartz, Johnson, J. Am Chem. Soc. 53, 1065 (1031). (U) Hass, 
J. Chem. Education 13, 492-493 (1936). (15) Whitmore, Karnatz, Popkin, J. Am. Chem. Soc, 
60, 2541 (1938). (16) Vogel. J. Chem. Soc. 2943, 038, 040. 


3:7330 3-CHI.OROPENTANE 
(sec.- (3) Amyl chloride; 
dietbylcarbinyl chloride) 


B.P. 

97.70-07.82 
97.3° 

97.1-97.4° 

96.8-97.2° 

06.7-97.1° 

96° 

90-97° 


at 760 mm. (1) 
at 760 mm. (2) 

at 760 mm. (3) 
at 765 mm. (4) 
at 758 mm. (5) 
at 753 mm. (14) 
at 729 mm. (6) 


CHj.CH; 


:r-A-CH 2 

Cl 


OsHuCl 

CHj 


Beil. I - 131 
li- 

IH 95) 


F.P. 

-105 to -106° (1) ~ 0.8795 (1) 

0.8723 (14) 


1.4104 (1) 

1.4103 (4) 

1.40820 (14) 


Note that all samples of C reported prior to 1935 were undoubtedly mixts. of 3-chIoro- 
pentane (C) with 2-chloropentane (3:7325). Each of these cpds. is with great ease partially 
converted to the other (see text), and the mixture cannot be separated by fractional distil- 
lation (1). 

[For prepn. of C (or its mixture with 2-chloropentane (3: 7325)) from pentanol-3 (1 : 6175) 
with cone. HQ on long stdg. at room temp, (yield: 84% (1); 69% (3)) see (l) (3); with dil. 

HClsee (5);withconc. HQ + Ml — - — 

with PCls + ZnCla (60% yield * 
pyridine (gives least rcarr. (1)) 

(1:8215) + HQ in presence of FeCl 3 or AcOH see (4).] [Note that both pentanol-2 
(1:6185) and pentanol-3 (1:6175) with HC1 even at room temp, give mixts. of 2-chloro- 
pentane (3:7325) and 3-chloropentane (C) (1).] [For forarn. of C in small amt. during 
reactn. of pentanol-1 (1:6205) with HQ + ZnCl: see (12).} b 



3:7345-3:7358 DIVISION B, SECTION 2 


102S 


For anal, of mists, of 0 with l-chloro-3-mctbylbutane (3:7365) via rate of reactn. with 
KI in acetone see (2). 

. C with Mg in dry ctlier does not react (8). [However, from corrcsp. d,i~see.-butyl- 
carbinyl bromide the R.Mg.Br cpd. was obtd. (9) in 66% yield and with phenyl isocyanate 
yielded A T -(sfc.-butylacet)amlide, m.p. SS° cor. (9), 87° (10).] 

3:7345 (!) Hass, McBee, Weber, Ind. Eng. Chem. 27, 1192-1195 (1935). (2) Hass, Weber, Ind. 
Eng. Chem., Anal. Ed. 7, 231-233 (1935). (3) Kohlrausch, K6ppl, Afonafs7>. 65, 195 (1935). 
(4) Ayres, Jnd. Eng- Chem. 21, 900 (1929). (5} Brauns, J. Research A r atl. Bur. Standards 18, 
323-32-1. 327-32S (1937). {6} ■Whitmore, Olcwino, J. Am. Chem. Soc. 60, 2570-2571 (193S). 
(7) Brown, Kharasch, Chao, J. Am. Chem. Soc . 62, 3439 (1940). (S) Underwood, Gale, J. Am. 
Chem. Soc. 56, 2117 (1934). (9) Schwarts, Johnson, J. Am. Chem. Soc. 53, 1063-106S (1931). 
(10) nommelen. Bull soc. chim. Beta. 42, 249 (1933). 

(11) Brown, Groot, J. Am. Chem. Soc. 64, 2566 (1942). 


3:7350 d,f-4-CHLQROPENTENE-l 


C 5 H 9 CI 


CHj— dj—CHj— CH=CH2 


Beil. I — 
Ii-(86) 
h— 


BJ?. 97-100° (1) Dl 5 « 0.934 (1) «L 5 = 1-417 (1) 

The levorotatory form of C has D 5 5 = 0.S794 (2), nj? = 1,4218 (2), but no b.p. or 
method of prepn. is recorded. 

[For prepn. of C from pentcn-l-ol-4 (allyl-methyl-carbinol) [Beil. 1-443] with PCI 5 at 0° 
see (1).] 

3:7350 (1) rariselle, CompL rend. 154. 712 (1912). (2) Levene. Rothen, J. Chem. t>hys. 5, 9S2 

(1937)- 


3:7355 l-CHLORO-S-METHYLBUTADIENE-1,3 C S H;C1 Beil. S.N. 12 

(4-Chloro-2-methyIbutadieno-l I 3) CHj Cl 

CHf=i CH^H 

BJ. 09-100" (1) D? = 0.9543 (I) (2) nj = 1.47189 (1) 

97.5-9S" (2) 


[For prepn. of C from l-chIoro-3-methylbutadiene-l,2 (3:7390) by stdg. several days 
with HC1 4- Cu-Cl* -f NHtCl see (2).] 

0 without solvent on htg, with maleic anhydride (1:0625) evolves HCI and gives (1) 
a mixt, of 4 acids; 2 dicarboxylie acids, m.p. 210-211° (1) (2) and m.p. 239-241° (1), and 
2 tetra carboxylic acids, m.p. 29S-299* (1) and m.p. 352-353° (1) (2); with solvent only 
the acids of m.p. 210-211° and 352-353° are formed (2).' 


3:7355 (1) Favoxsldl. Favors Vaya, CompL rend. 200, S39-S40 (1935); Cent 1935, II 1340; C-4. 
29, 3651 (1935). (2) Favurddf, Favorskaya, J. Gen. Chem. {UBBJ2.) 9, 3S6-395 (1939); C-d. 
33, 9231 (1939). 


ISOPROPENYL CHLOROFORMATE CHs C 4 H s O;C 1 
(Isopropenyl chlorocarbonat e) q—q Q ^=CHj 


at 760 mm. (estimated) (1) 
at 746 mm. (1) 


Erg = 1.103 (1) 
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liquids with dI° < 1.15 


3:7335-3:7341 



fA\ 


3:7340 


2-CHLORO-3.3-DIMETHYLBUTENE-1 

(3-Chloro-2,2*dimethylbutenc-3) 

II 2 C= 


C«H U CI 


Cl CIIj 

d? — d- — -Ciij 
ills 


B,P. 08° (1) 

97-99° (2) 


Beil. I - 218 
l2-(105) 


{For prepn. of C from ter-butyl methj'l ketone (pmacolonc) (1 5425) with PCls on htg. 
(1) (50% yield (3)) or from 3,3-dichloro-2 1 2-<limetliyIl)utanc (3 4325) on htg. with ale. 
KOH at 150® (1) (3) or with KOAc + phenol (4) see indie, refs.) 

C with ale. KOH (3) or httl. at 100-200° for 5 lira, with powdered IvOII (or NaOH (5)) 
moistened with ale. ( 2 ) gives (SO 5% yield ( 2 }) ler-butylacctylonc /Bed. 1-256], b.p. 36.4- 
37.8° at 768.3 mm. (2). 


3:7340 (1) Delacrc, Bull acad. rou. Bela 4006, 7-41; Cent 1906, I 1233. (2) Bartlett, Rosea. 
J. Am. Chem Soc. 64, 544 (1942) (3) Delacre. Bull soc chim. (3) 35, 313-344 (1000). (4) 
Meerwein, Wortmann, Ann. 435, 194, Noto 1 (1924). (5) do Crnef, Bull. soc. chim. Bela. 34, 
429 (1925). 


3:7345 d,W-CHLORO-2-METHYLBUTANE CHj C 6 H U C1 Beil. I - 134 
(4, i-Kc.-Buty)carb'myl chloride) I I,. (40) 

OHj Lii; — L — UijU I»-(100) 

II 


B.P. 

99.9° at 760 mm. (1) {2) 

99.8-100“ at 760 mm. (2) 
99.5-100.5“ (3) 

99° (4) 

52.5° at 160 mm, (I) 


Z>J 0 unrecorded n“ unrecorded 

(See note below.) (See note below.) 


{Note: for active d stereoisomer: b.p. 100.45° at 700 mm (5), 99 5° at 750 mm. (II), 
80.8° at 500 mm (5), 800° at 400 mm. (5), 71.5 ° at 300 mm. (5), 60.4“ at 200 mm. (5), 
43.0° at 100 mm. (5), 27.7° at 50 mm- (5); Dl° 0 8857 (5), 0.8852 (6), nf? - 1.4121 (5), 
1.4125 (6), 1-4126 <11 ) J 

The sepn. of C from 4-eh!oro-2-methylbutane (isoamyl chloride) (3:7365) by fractional 
distillation cannot be effected (1) (2). 

(For prepn. of C from the corresponding ale., d,f-s«vbutylcarbinal (cf. 1:6195) with HC1 
gas at 90° for 6 hrs. (49% yield) see (2); with SOCl 2 see (3); for prepn. of d-form from 
corresp. ale. (1:6195) by satn. at 0° with HCl gas and htg. in st. 5 hrs. at 100° (20% 
yield) see (5), by use of SOCl 2 + pyridine (yield: 87% (11), 82% (7), 77% (6)) see (6) <7).J— 
{For formn by chlorination of crude pentane see (4).) 

8 is not hydrolyzed by aq. either at 80° or at 180 ° (4). — For rate of loss of HCl at 180° 
to yield 2-mcthylbutene-l, b p. 31° (1:8210), see (4). 



3:05G0 


2,4-DICHLOKOPHENOL 


SO 


3:0560 {1} Holleman, Rec. Iran, chim. 37, 90-107 (1318). {2) van de Lande, Rec. iron, chim , St. 
103, 110 (1932). (3) Kohlrausch, Stockmair, YpsSanti, MonaUh. 67, 89 (1936). (4) Flicker 
Ann. Suppl. 7, 180-100^(1870). (5) Lock^JLmatsA. 55, 311-312 (1930). (6) Groves, Turner] 


(11) Chandelon, Her. 16, 1751-1752 (1883). (12) Chulkov, Parini, Staroseleta, Org. Chan. 
Ind. (UJSS.R.) 3, 97-101 (1937); Cent. 1933, 1 1419; CA. 31, 4907 (1937). (13) Ukhosherrtov, 

J. Rum. Phys.-Chem. Soc. Cl, 1019-1023, 1025-1028 (1029); Cent. 1D30, I 1294; C.A. 24, 836. 
(19.30). (14) Steinkopf, Mieg. Herold, Ber. 53, 1145 (1920). (15) Tarud. Gazz. chi m. UaL 30, 

11489,491 (1900). (1G) Hecbt, Am. Chem. J, 12, 505 (1890). (17) Zincke, Ann. 261, 253-254 

(1891). (18) Garzino, Gazz. chim. Hal. 17, 495-502 (1887). (19) Ror, Turner, J. Chem. Soc. 
1930, 18G1-18G3. (20) Kohn, DomotGr, MonaUh. 47, 215-216 (1920). 

(21) Armstrong, J. Chem. Soc. 25, 9G (1872). (22) Kohn, Kramer, MonaUh. 49, 156 (192 3). 
(23) Buchler, Brown, Ilolbert. Fulmer, Parker, J. Org. Chem. 6, 905-906 (1941). (24) Ziegler, 
Simmlcr, Ber. 74, 1871-1879 (1941). (25) Weiler, Wenk. Stotter, Ger. 540,203. Dec. 12, 1931; 
Brit. 337,832, Dec. 4. 1930; French 39,334, Oct. 12, 1931; Cent. 1932, 1 3013. (26) Weiler, Weak, 
B tatter, U.S. 1,707,181, March 20, 1929; French C51.C40. Feb. 21. 1929; CenL 1929, H 499. 
(27) I.G., Austrian 118,610, July 25, 1930; Cent. 1930, II 2978. (28) I.G., Swiss 134,012, Sept. 
2, 1929; Cent. 1930, I 1870. (29) I.G.. Brit. 331,847, Oct. 0, 1930; Cent. 1931, II 618. (30) 

I. G., Brit. 337,473, Nov. 27. 1930; Cent. 1931, I 2233. 

(31) Muth (to I.G.), Ger. 583,055. Aug. 2S, 1933; CenL 1933, II 3SS3. (32) I.G., Swra 

137,923-137,929; 138,180-138,183, April 10, 1930; CenL 1930, II 1453. (33) I.G., Swiss 143,330, 
Oct. 1. 1931; Cent. 1932, 1 184S. (34) Weiler (to I.G.), Ger. 548,822, April 20. 1932; CenL 1332, 
II 799. (35) Weiler. Better (to I.G.), Ger. 604,950. Nov. 3, 1934; Cent. 1935, I 1150. .(36) 
Ullmann, Conzctti, Ber. 53, 827, 831-832 (1920). (37) Scottish Dyes, Ltd. -f- Thomas 4* Hooley, 
Brit. 234.533, June 25, 1925; Cent. 1926, I 245. (3S) Ullmann, Ger. 282.493. March 6. 1915; 
Cent. 1915, I 643. (39) Zahn, Ber. 67, 2078 (1934). (40) Scottish Dyes, Ltd. + Bangham, 
Hooley, Thomas, Brit. 339,559, Jan. 8, 1931; Cent. 1932, 1 2095. 

(41) Hantzsch, Ber. 32, 3070 (1899). (42) Murray. Gordon, J. Am. Chem. Soc. 57, 110-111 
(1935). (43) Ordal, Proc. Soc. ExpU. Biol. Med. 47, 387-389 (1941); Cjt. 35, G001 (1041). 
(44) Ellis (to Insulitc Co.), VS. 2.101,654. June G. 1939; Cent. 1939, II 4G20. (45) LG- Brit 
350,192, Oct 1, 1931; Cent. 1931, II 33G0. (4G) Simonis, Schnhmann, Ber. 60, 1148 (1917). 
(47) Lock, MonaUh. 62, 134-185 (1933). (48) Birosel. J. Am. Chem. Soc. 53, 1408-1412 (1931). 
(49) Goldsworthy, J. Chem. Soc. 1920, 1234-1256. (50) Raiford, Howland, J. Am. Chem. Soc. 
63, 1055 (1931). 

(51) Chien. Yin, J. Chinese Chem. Soc. 7. 4CM5 (1939); CJL. 34, 1979 (1940). (52) Bradfield. 
Jones, J. Chem. Soc. 1931, 290G. (53) von Auwers, Ann. 357, 92-93 (1907). (54) Baw, J. 
Indian Chem. Soc. 3, 104 (192G). (55) Huston, El dr edge. J. Am. Chem. Soc. 53, 2263 (1931). 
(56) Boat, Nicholson, J. Am. Chem. Soc. 57, 2368-2369 (1935). (57) Raiford. Thiessen, Wernert, 

J. Am. Chem. Soc. 52, I20S (1930). (5S) Pokomy, J. Am. Chem. Soc. C3, 17G8 (1941). (59) 

Zimmermann, Ind. Eng. Chem. 35, 597-599 (1943). (CO) Zimmerx nann . Hitchcock, CorJrxb. 

: . (62) Sah, Cheng. 

-599(1939). (64) 

Sah, Rec. trav. chim. 58, 5S7-5S9 (1939). (65) Sah, Rec. Iran. chim. 58, 454-458 (1939). 
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. LIQUIDS WITH 2>f < 1.15 


3; 7358-3 : 7305 


Colorless lachrymatory Ilq. with sharp and unpleasant odor. 

(For prcpn, of 6 from acetone (1:5400) with liq. phosgene (3:5000) for 14 hr. at room 
temp, see (1).) 

3:7358 (1) Matuszak, J- Am. Chem . Soc. 66, 2007 (1034). 


3: 7360 3-CHLOROPENTADIENF-l»3 
{** Methylchloroprcne w ; 
pirylene monohydrochloride) 

B.P. 

09.5- 101.5° at 763 mm. (1) (2} 

98.5- 101° (3) 


Cl 

\ 


C,H rCl 


Beil. S.N. 13 


CH* — CH— C — CH=CHj 


t>? « 0.057G (!) (2) 


ntf ~ 1.4745 (3} 

« 1.4785 (1) (2) 


Colorless liq. .with characteristic odor; after addition of bydroquinone (os antioxidant) 
can be distilled (I). — (For polymerization of C see (1) (2}.! 

(For prcpn. of C from pe»ten-l-yne -3 («-methyl-d-mylacctylcnc « pirylene (3)) by 
shaking with cone. HCl con tg. CuCl -f NHtCl see ({J (2} (3),] 

& on htg. with J, 4-naphthoquinonc (1,9010) at 100° for 2 hrs. then treated with ale. 
NaOH, and aerated (to oxidize the intermediate addn. prod.), gives (l) (3) 2-chi oro-1- 
roethylanthraquinone, ycl. ndls. from AcOH, m.p. ISl 0 (IJ, 180.7-181.0° (3). iDif. from 
l*cb]oro-2-methyIbutadiene-l,3 (3:9200) q.v.J 

3 : 73C0 (l> Jacobson. Carothers. J. Ant. Chem. Soc. 5.5, 1624-IC27 (1933). (2) Jacobson (to 
du Tom). U S 1,060,440, March 13, 1934; Cent. 1531. It 1037; Cut. 28, 3270 (1934), (3> Sargent, 
Buchroan, Farquhar, J. Am. Chem. Soc. 64, 2693 (1942), 


3:7305 4-CHLORO-2-METHYLB0TANE CH* CjHuCl 

(Isoamyl chloride; „ I „ v . 

l-chioro-3-methyIbutane) CiCH 2 .CHr-C— CH* 

H 


B-P, F.P. 

101° (1) -104,4* (0) 0.802 7 (7) 

100-101° (2) 0.8732 (25) 

99.15° at 760 mm. (3) 

99° at 777 mm. (25) 

98.8° at 760 mm. (4) (5) 

08.1° (6) 


Bell. 1-135 
M 46) 
Ij-(IOO) 


1,4090 (7) 

1.40909 (25) 
1.4087 (6) 


C forma many azeotropes; e.g., 0 with EtOH (1:6130), b-p. 78.3°, gives a const.-boilg. 
mixt , b.p. 74 8° at 760 mm., contg. 59 wt. % 0 (8); with n-propyl ale. (1 : 6150), b.p. 97. 2° 
a const.-boilg. mixt., b.p. 89.4° at 76G mm., contg, 69 wt. % 0 (8); with isopropyl ale. 
(1:6135), b.p. 82.45°, a const.-boUg. mist., b.p. 79.2° at 760 mm., contg. 57 wt. % 6 (8) 
with isobutyl ale. (1 : 6165), b.p. 107,85°, a const.-boilg, mixt., b.p. 94.5° at 760 mm. contg. 
78 wt, % C (8). (For still othera see Beil. It-(I01 }.[ 

(Forr ■' rF ' t — * * ■ r- ■ * ; ■ ; t 

HC1 + / . : ‘ • . 

ZnCI> (’ . ‘ 

( 100 % ; ; 


(For study of hydrolysis by aq. at 80° and I8Q°, loss of HCl at 180° and esterification 
with NaOAc at 180 see (!}.} 

°! mt ‘ 01 -• with Kt ta MrtOBf. ,t 60” see |5); tor we m snal. of mid,, 

of C mtb l-chIoro-2-mcthyibutanc (3:7345) see (5).] 



3:7365-3: 7370 


DIVISION B, SECTION 2 . 


1030 


C with Mg in dry ether + trace -Is gives RMgCI (yield in 5 hrs. 96.3% <26J); this upon 
oxidation with O2 yields (17) isoamyl ale. (1:6200) q.v. [Note: for m.p./compn. data for 
mixts. of N-phenylcarbamates of isoamyl ale. (1 : 6200) and d.i-sec.-butylcarbinol (1:6195) 
see orig. ref. (17).] 

@ Isocaproanilide: m.p. 112.0° (18) (19); 111.5° (20); 110.5° u.c. (21); 108° cor. (22). 

[From RMgCI (21) or RMgBr (22) with phenyl isocyanate.) 

® Isocapro-p-toluidide: m.p. 63.0° (18); 61.5-62.5° u.c. (21). [From RMgCI -f p* 
tolyl isocyanate (21).] 

® Isocapro-a-naphthalide: m.p. 110-111° u.c. (21). [From RMgCI + a-naphthy! 
isocyanate (21).] 

® Isoamyl mercuric chloride (RHgCl): m.p. 86° (23). 

® S-Isoaraylisothiourea picrate: m.p. 173° (24). [In poor yield from 0 in ale. on 
refluxing 2 hrs. with thiourea, followed by addn. of PkOH (24).] 

1 (Isoamyl )tetrachlorophthalimide: lfts. from EtOH, mp. 170-171° (27). 

3:73G5 (l) Ayres, Ind. Eng ■ Chem. 21, 000 (1929). (2) Conant, Hussey, J. Am. Chem. Soc. 47, 
485 (1925). (3) Timmermans, Bull. soc. chim. Belg. SO, G6 (1921). (4) Hass, McBee, Weber, 
Ind. Eng. Chem. 27, 1192 (1938) . (5) Hass, Weber, Ind. Eng. Chem., Anal. Ed., 7, 231-233 (1935). 

(6) Turkevich, Smyth, J. Am. Chem Soc. C4, 737 (1942). (7) Washburn, Keim, J. Am. Chem. 
Soc. 62, 1747 (1940). (8) Lecat, Rec Iran. chim. 40, 242 (1927). (9) Mouneyrat, Ann. chim. 

(7) 20, 538 (1900). (10) Malbot, BuU. soc. chim. (3) 1, 603 (1889). 

(11) Gleditsch, Bull. soc. chim (3) 35, 1094-1095 (1906). (12) Norris, Taylor, J. Am. Chem. 
Soc. 46, 756 (1924). (13) Clark, Streight, Trans. Roy. Soc. Can. (3) 23, III 77-89 (1929). (14) 
Dohn, Davis, J Am. Chem. Soc. 29, 1332 (1907). (15) Cahours, Ann. 37, 164 (1841). (16) 
Ross, Bibbins, Ind. Eng. Chem. 31, 255-256 (1939). (17) Davydova, Papkina, Tischeoko, 
J. Gen. Chem. (U.S S.R ) 6, 1615-1623 (1936); Cent. 1937, I 3786. (18) Hommelen, Bull, toe 
chim. Belg 42, 249 (1933). (19) Brunner, Farmer, J. Chem. Soc. 1937, 1044. (20) Dragendorff, 
Ann. 487, 76(1931). 

(21) Underwood, Gale, J. Am- Chem. Soc. 56, 2119 (1934). (22) Schwartz, Johnson, J. Am. 
Chem. Soc. 53, 1005 (1931). (23) Marvel, Gauerke, H01, J. Am. Chem. Soc. 47, 3010 (1925). 
(24) Levy, Campbell, J. Chem. Soc. 1939, 1443. (25) Vogel, J. Chem. Soc. 1943, 638,640. (26) 
Houben, Boedlcr, Fischer, Ber. 69, 1769, 1782 (1936). (27) Allen, Nicholls, J. Am. Chem. Soc. 
56, 1409-1410 (1934). 


: 7370 n-BUTYRYL CHLORIDE CH3.CH2.CH2.C: 

=0 c 4 h 7 oci 

Beil, n - 274 



k 

n r (i22) 

n,-(2Si) 

l 

B.P. 

F.P. 




101.8“ at 760 mm. 

(1) -89.0° (12) 

d 5 

= 1.0154 (2) 

= 1.4115 PI 

103° 

(2) -89.3° (1) 


_25 

101.5° at 768 mm. 

(3) 

Di° 

= 1.0277(13) 


101.4-102° 

(4) 


1.0205 (3) 

- 1.4130 (111 

101.1-101.5° 

(5) 


'20 

"d 

101-101.5“ at 730 mm. 

(6) (7) 


1.4136 (31 

101-102.5“ 

(8) 



1.41309 (13) 

100-101.5° 

(9) 



1.4117 (6) (71 

100-101° 

(10) 



100.5° at 733 mm. (11) 





Comml. C may_contain unsatd. and P cpds. (14). 

[For prepn. of C from n-butyric acid (1:1035) with PCI5 (83% yield (15)), with PCb 
(yield 69-77% (10)) (9) (17) or PCI* + ZnCl* (77% yield (15)), with S0C1 2 (yield: 97.4% 
(18), 90% (19), 85% (10), 80% (6) (7), 50% (15)) (20), with benzoyl chloride (80-87% 
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yield (8} {21 J, with phibaJyl rfwhloride (3:0900) (-91-5 Sc yield (22J), with bcnzotrichloridc 
(3:0540) + ZnCls at 70-80° (23), or with SiCl» in xylene (49% yield (21)) see indie, refs.; 
for prepiL of C from cr-chJoroethyl n-lmtyratc on warming with a trace of 2nCU see (25); 
for prepn. of 0 from n-bu lyric acid (1:1035) by use of methyl chlorosulfonatc, benzene- 
eulfony! chloride, etc., see {2G}.( 

|C on htg, with n-bu lyric acid (9) or with sodium n-butjTate yields n-butyric anhydride 
( 1 : 1 126), b.p. 198.2° nt 7C0 mm. (I2),f.p. -750° 02}, Dj* ~ 09GS7 {271, n[» 73 * 1.4121 
{27), nH « 1.4143 {2S).) 

C with Clj in CCL gives (17) a rnixt. of S- and y-chioro-n-bulyryl chlorides, feme 
n-chloro-n-butyric acid anhydride also being formed (29) ; C with SOjClj in pres, of di benzoyl 
peroxide gives (30) 15% o-cMoro-n-butyryl chloride (3.5570), 55% {JcWonwi-butyryl 
chloride (3 9100), and 30% y-chloro-n-butytyl chlondc (3.5970). — For study of mech. 
of chlorination see (31). — |For action of PClj on C see (32) ) 

|C with lir- in light yields (17) (33) (14) (3-1) et-bromo-n-butyryl chloride, b p. 151-153° 
(34), and p-bromo-n-butyryl chloride.) 

}C on cat. hydrogenation with II? 4* Pd-BaSO^ cat. sn ether (35) or in vapor phase {30) 
gives n-butyraldchydo (1 : 0130), b,p. 74.7°; 0 on reduction with Na/IIg or Na in moist 
ether yields {37) (3$) (39) octcnoA-ihol-i.S di-rt-butyrnte J 

(0 added to large excess of certain ItMgX cpd?. in ether is m part reduced and in part 
undergoes normal formn, of corresp. ketone; e g., 0 with Icr-BuMgCl gives 0% reduction 
and 71% ketone formn. (0) (7) (11), products include n-butjl n-butyratc, fcr-butyl n- 
propyl ketone (2,2-dimcthyihexanonc-3), and Ccr-butyl-n-propyl-carbinyl n-butyrale. — 
0 with excess CelljMgBr gives (8-1% yield {40)) 1,1-diphenylbutrne-l (Bei). V-G48, Vj- 
(313)1.1 

(0 with chlorosulfonic acid at room temp. (41) or with AlClj in CIIClj followed by aq. 
{42) gives di-n-propyl ketone (butjTonc) (1.5447), b.p. 144°. — Note, however, that C 
on htg. nith AlClj at G0“ without CHCls, then poured into aq , yields (42) (43) 2,4,6- 
tricthylphloroglucinol (Beil. VI-1129], ra.p. 107°.} 

}G with ethylene + AlClj at 20° gnes (70% yield (44)) (45) /l-chlorocthyl n-propyl 
ketone (l-chlorohexauonc-3) (Bed. I-G90); C with cyclohcxcne 4* SnCU yields (46) 1- 
cyclohexcnyl n-propyl ketone, b.p. 100-102° at -8 mro., Z>V ■= 0950, »)> « 1.4885 (oxiine, 
rn.p, 67°, semicarbazonc, m.p. 175°) (46); C with cyclohexane 4- AlClj yields (47) a-mcthyl* 
cyclopcntyl n-propyl ketone ) 

(C with C«He + A1CU gives (89% yield (48)) (1C) phenyl n-propyl ketone (butyro- 
phenono) (1 .*5535), b p, 230°; C with toluene -f* AlClj gives (49) n-propyl p-tolyi ketone 
Bed. V 11-330, VII, -(175)}, b.p. 250°.} 

IG with AlClj -f phenol yields (50) (51) (20) 45% o-fn-butyryOpIicnof, b.p. 124-126° 
at 14 mm. (51), 119° at 9 mm, (50), m.p. 10.5-10,6“ (50), 8° (51), Di* = 1.06S3 (50), 
«d s - 1.5375 (50) (semicarbazone, m.p. 192-193“ (50), phenylhydrazone, m.p. 85-87“ 
(51)), and 30% p-(n>butyry’l)phenol, b.p. 200° at 15 mm. (51). 187-189“ at 9 mm. (50), 
m p. 91-91.5° (50) (benzoate, m p. 107-107.5* (50), 100-107° (51)); for rcactn. of C with 
camcrol (1*1760) + AlClj in nitrobenzene ece (52), similarly with thymol (1:1430) 
see_(53J.{ 

C on hydrolysis yields n-butyric acid (1*1035), b.p. 164“; for the amide, anilide, p- 
toluidide, and other derivs. corresp. to C see n-butyric acid (1:1035). 


3:7370 (l) Timmermans, Sail. we. chim. Betg 36, 507 (1927). (2) Koehl, Wen?ke I Am 
Ckem. i Soc. 69, 1418 (1937). (3) Martin, Partington, J. Chem Soc. 1936, 1G2. (4) tteitter 
Z p%a Chem 3C, 137 (1901). {5> KohJrauseh, Pongratz, Z. phpnk Chem. B-22 381 (1933')’ 
(6) Greenwood, Whitmore, Crooks, J. Am Chem. Soc 60, 2023-2030 (193S\ (7\ 

ftec. trav chim. 57, 565 (1938). (8) Brown, J . Am Ckem Soc 60, 1325-3323 (1938). (9} 



tf»M'vr*I>imctijjURrl) ^-nhrobferait: n_:v (Ui j 

rjf oim-^p, almM {11)4 

i?«*faJh f*x»nJff}j* i)4« {II) f 

3j:<M {!) lumber (t/> 1 0 >. Or. 512^33. Set, T. !*£■; Cm IW. 1 
fiwi). <-) IMf. Hrr. 41, 3741 (iw. (J) 

(iV'ii fw. im, \ ?s/, : rt, 4\ < y- civ */«. (i) .t*ea.fcri/r 

ITW {',) WalK ■/. -O CU «. 4«P IIW. ()’ 

ckfs M, 7t*i ( J *> -M. {?) Ilin». Krftjrn. /. <X^ Sr IVt l 

J. <*>.»»*, ,Vr. 13, V/TA UtOl). (>) RtVhrr {to tGlfe, r ‘*‘ 
f W. I A-' (17; C-.l, 23, &1S2 (I1C9J. (K) Itas*. 0*i«. J 

3171 3l7f'. ( I r>( t } . 

{HJ ||.!I#, K*«i)*U. rKSJij*#. list*, J . Om. $*> !*tt«**t 


a* 7407; jsopropvl ciu.oroformate c.haq 

(ImjJ)Hi}))I rM’tn^fU^tiip) (Cllj^CltOCOCl 

D.P. 1 0.1-101* (I) {2) *! 721 aa {3) 

C«do?h*n lli j. fcvJ, mli) aq. . 

|1V firrpn. (4nr; yield {-*)) fmm t#o;»ropy! a) c. {1:6113) . 

(1); {IrWISj k** {l)-l .. 

0 *'« lit*. with quinoline dee. at 02* (!) into ^tT 

Wither Imp. iwjfnr prop* Jene *i rIkj form'd: for rtiw ** l« * 

<D Itopropjl carbamate |IW1. 111*20]: from C to C.H* ^ 
filtration «d pptd. NHiO, and cvnpn. of ,v i&a XU* 

<J> Isopropyl A’.phenylcarbinxate (tv>proj>)l cart*-*-**) ' " 

nnJIinr; rry*!. from prt. etlrf-r, m.p. 73-70* |S)« Iit^ 

3:7105 fl) N.lnwmw, ,\Mnilo». J. CAm. (•’) ^ *jW 
J. An. CUn. ,W. 47, 4.10-4.17 (IMS). PJTliWf. SSJ'&J&m M* 1 * 
7M(. m. Mn. (S) 3, ] 0757 (l!*70). <3) Compwf. A«- r”jf. r sMI»» 
CM. 30, 77711 (11*17). (0) UVIlmtrui. <)«tar0. «*• C» **■ 

GHiO 

•117410 S-CmOROPENTEN’E-l Cl 

in.ciu.au cil= c^, 

® -r> ' n*> „ 0.0175 W r ° 

lC)3./!-10 l.fl* 0(773 mra. (tj W ,, . 

o! 745 mm. (_’) n :».o010 l-’ 1 ®‘ 


105* 

nn.r," 


at Cl mm. (!) 


CoJorJesa limpid liq. with (xior like nlivl chlonde u . 'in orpiti^' 
jPor prepo. of C from pcntcft-l-ol- r > tvith l*Cb + PJ 71 
Aniline (2) roc indie. refa.J __ njJ 

(for study of rate of rractn. of C with KI in acetone njssa $ |. P? 

- B-Phthalimidopentenr-1: m.p. 40°, b.p. 153-1^7* ^jth^ 
from 0 but obtd. in 90^ yield (3) from 5-bromop 
xj-lcnc at 150-100° for G hra.J , ^ ltt ^ 

0) JuvnJa. Brr. C3, 1091-1097 (1030). {-) f* 0 *' ^ 

Khamsch, Puclw. J. Oro. Chon. 0, 370 (1911). 
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3:7300*3:7400 


(UB«. <3} Fflvorafcaya, J. Gen. Chem. (JI.S.S.R ) 9, 1237-1243 (1939); C.A. U, 1303 (1940). 
<4l Hurd (to Commercial Solvents Carp.). U.S. 2,274,611, Feb. 24, 1943; C.A. S6, 4J3S (1942). 


3:7305 <rans-2,3-DICHLOROBXJTENE-2 Cl C<H 6 CI 2 

CHa — d/ =C — CHs 

ii 

B.P. 101-103° at 758 mm. < 1 } Df = 1.1410 (I) 

Dj* * 1.1421 (1> 

[See also cis stereoisomer (3 :5500).} 


Bell. S.N. 11 


njf - 1.4530 (1) 


[For prtfpo. of C (accompanied by its as stereoisomer (3.5500)) from 2,2,3-tricbSoro- 
butanc (3:5880) with solid KOH (i mofc) at 135-140* ioe (1} | 

0 an oxidn. with 3% a<i f - ^ , ' . ; (1:1010). 

C in CCU at —20° tn , yields <1 J acetic acid (1 : 1010) 4* 

acetaldehyde (1:0100). 

3:7395 (1} Tishchenko, Churfaakov, /. Gen. Chem. ( U S.S.R > C, 1553-1558 (193©); Cent, 1937, 
I 3785; C it. 31, 2165 (1937). 


3:7400 d,M-CHLOROPENTENE-2 Cl GfcR«CI Beil. 1-210 

<2-CMoropcnteiic-3; i 3 t — 

a,y*<l'mjcthyhitiyl chloride, C~-CHj I 2 -(185) 

a-methyicrotyj chloride, g 

piperylcne hydrochloride) 


B.P. 

103° dec. at 760 mm. (1) 
103-100° (2) 

100.5“ at 771.0 mm. (3) 

08° at 270 mm. (4) 

05° at 200 mm. (3) 

57* at 200 mm. (10) 

58° at 156 ma (3) 

18*20° at 12-13 mm. <t| 


nff = 1.4311 (5) 

« 0.0004 [3) (JO) nf? « 1.4322 (3) 
1.4328 (10} 


Two gcom. stereoisomers of 0 are possible but ns yet unrecognized. ~~ (A Jevorotatocy 
form of C baa been obtd. (0) (7) cf, (11). — 0 docs not undergo allyhc transposition.} 

{For prepn. of C from penten-2-oM with IIC1 gas in the cold (3) (5), with PCI} in dry 
ether (375© yield (S)) or with pyridine (4), with I*Clj (2J sec indie, refs. I 
0 w readily hydrolyzed even by cold aq. (3); with KOH give* Sap. Eq. 10(3.2 (ealed. 
101.8) (4). (For study of moc.h. of hydrolysis of C see (4).} 

(C with HBr gives (3) 4-bramopentene-2; with phenol as specified <8} gives phenyla/y- 
diroethyUHyl ether, with diethyl sodiomafonatc gives the substituted ester (5); for rcnctn. 
of C with various aliphatic and aromatic amines see (9).J 

[C with n-propyl MgCI yields (10) 4-mcthylheptene-2 l b,p. 113.5° at 7 GO mm,, Di° « 
0.7200, nt? - 1.4123 (I0J.J 


— rf-(a, r -DimeUiyWJyl) acetate: b.p. 135-137° (11). [From the corresp. d-olcohol 
with Ac& 4- pyridine (H).J 

— d^-(<r,r-DiniethyUllyl) benzoate; b.p. 140° at 21 nun.; n|? « 1.G075 (11). (From 
the corrrsp, d-aleohol with UzCI + pyridine (U) J 
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d, l- («,7 -D imethy ! allyl ) />-nitrobenzoate: m.p. 56° III)- [From the d- or d,I-forms 

of corrrsp. alcohol (11).] 

d,I-(«,7-Dlmethylallyl) AT- (a-naphthyl) carbamate: m.p. 105* (11). (For important 

details regarding this see (11).] 

3:7100 (1) BOttcher (to I.G.), Ger. 512,232, Nov. 7, 1030; Cent. 1931, I 1007; CJL. 25, 1037 
(1931). (2) Reif, Ber. 41, 2711 (190'" *“* " ’ ** - 

(1929); Cent. 1929. I 296G; C-A. 23, 

1749. (5) Shonlo, Waldo, J. Am. i 

Chcm. 81, 700 (1929). (7) Hills, Kc . I 

J. Am. Chcm. Soe. 63, 1920 (1931). 

Cent. 1929, J 3037; C.A. 23, 3052 (1929). (10) Henne, Chanan, Turk, J. Am. Chcm. Soe. 63, 
3474-3470 (1941). 

(11) Balfe, Hills, Kenyon, Phillips, Platt, J. Chem. Soc. 1913, 34S-351. 

3:7405 ISOPROPYL CHLOROFORMATE C4H7O3CI Beil. HI - 13 

(Isopropyl clilorocarbonate) (CHa)sCH.O.CO.CI lib— 

HM10) 

B.P. 103-104° (1) (2) at 723 mm. (3) 

Colorless Hq. insol. cold aq. 

(For prepn. (40% yield (2)) from isopropyl ale. (1:6135) + phosgene (3:5000) see (2) 
(3)_; using diphosgcnc (3:5515) sec (1).] 

6 on htg. with quinoline dec. at 62° (4) into isopropyl chloride (3:7025) + COj. (At 
higher temp, some propylene is also formed: for study see (5).] 

® Isopropyl carbamate (Beil. III-29]: from C in C*Hs by treatment with NHj gas, 
filtration of pptd. NH*C1, and evapn. of solvent; long ndls., m.p. 92-93° (3). 

® Isopropyl N-phenylcarbamate (isopropyl carbanilate) (Beil. XII-321): from C + 
aniline; cryst. from pet. ether, m.p, 75-70° (6). (Previous recorded values are errone- 
ous.] 

3:7105 (!) Nekrassow, Melnikow, J. pralf. Chcm. (2) 127, 215 (1930). (2) Hamilton, Sly, 
J. Am. Chcm. Soc. 47, 43G-437 (1925). (3) Thielo. Dent, /Inn. 302, 209-270 (1S9S). (4) Can*, 
Ruth soc. eAtm. (5) 3, 1072 (1930). (5) Compere, Proc. Louisiana Acad. Sci. 6, 93-98 (1942); 
Cw 1. SB, 2779 (1942). (0) Weismann, Garrard, J. Chem. Soe. 117, 32S (1920). 

3:7410 5-CHLOROPENTENE-l Cl CjHjCl Beil. S.N. 11 

ilt..CH..CH,.CII=OHs 

BJ*. 

103.5-104.5” at 773 mm. (1) D;° = 0.9125 (1| itg « 1.42073 (1) 

105“ at 746 mm. (2) 

30,5“ at 61 mm. U> = 0.010 (2) ng - 1.43055 (2) 

Colorless limpid liq. with odor like nllyl chloride but weaker; aim. insol. aq. (1). 

[For prepn. of C from penten-l-ol-5 with PCU -f- pyridine (1) or with SOCls + dimethyl- 
aniline (2) see indie, refs.] 

(For study of rate of reactn. of C with Ivl in acetone see (1).] 

6-Phthaiimjdopentene-l: m.p. 40°, b.p. 155-157° at 12 mm. (3). (Not reported 

from 0 but obtd. in 90% yield (3) from 5-bromopentenc-l with K phthalimide in 
xylene at 150-160° for 6 lire.] 

3:7410 (1) Juvala, Brr. 63, 1994-1997 (1930). (2) Paul, Compf. mid. 193. 599 (1931). (3> 
Kharascb, Fuchs, J. Ore- Chem. 9, 370 (1944). 
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3:7415-3:7425 


3:7415 2,2-DICHLOROBUTANE Cl C 4 H 8 Cl2 Beil. I -119 

CH3.CH4.icH3 

Al 

B.P. M.P. 

104-104.5° (1> -74° (3) Df = 1.0D65 (2) n?? « 1.430S (2) 

102-104° (2j (3) 

90-103° at 760 mm. (4) {5) D| 18 *= 1.000 (5) = 1.4270 (4) 

IFor prepn. from butanone (ethyl methyl ketone) (1:5405) with PCI5 see (8) (5) (4) 
(6) (l); for formn. (together with other isomers and 2-chlorobutene-l (1)) from 2-chloro- 
butane (3:7125) by chlorination see (2}.J 

() with ale. KOH splits off HC1 and gives mixt. of both stereoisomeric 2-chlorobutene- 
2'a (2) (9} (3*7105). [Cleavage of HC1 in the other sense to yield mainly 2-chlorobutene-l 
(3:7075) is also claimed (7).} 

■I '.41'. ‘ ~ — r - - £ -- - ... , . ; 

’ . I -i • 1 '(I, 

* ‘ f 1 

. ■ ■ ( : 

Her. 8, 412 (1875). (7) Schjanberg, Ber. 71, 573 (1938). (S) Henne, Renoll, Leicester, J, Am. 
Chem. Soc. 61, 940 (1939). (9) Charpentier, Bull. toe. chim. (5) 1, 1407-1411 (1934). 

3:7420 1-CHLOROPENTENE-l Cl C 6 H 9 C1 BelLSJT.il 

ch,.ch 2 ch 2 .ch=Ah 

B.P. 102-100° (1> 

Two geom. stereoisomers of 0 are possible but as yet unrecognized. 

{For prepn. of C from 1,2-dichloropentane (3.8140) with ale. KOH see (1).J 

3:7 420 (1) Lemke. Tishchenko, J Gen Chem. (.U.S.S /!■) 7, 1995-1998 (19 37): Cent. 1939. I 
2398; C.A. 32, 482 (1938) 


3 : 7425 l,l-DICHLORO-2-METHYLPROPANE 
(Isobutyhdene (di)chloride) 

CH 3 


B.P. 105-106° (1) 

104.3-105.7° (2) 
108° (3) 

103-105° (5) 


CHj C<H«Qj 
. A CHClj 

A 

Dif - 1.0111 (5) 


Beil. I - 12G 
Ii— 

L — 


Colorless hq. with agreeable odor. 

[For prepn. from isobutyraldehyde (1:0120) + PCL see (5} (2); for formn. (with other 
products) during chlorination of isobutane see (1) (3).J 
C hid. in a.t. with AgjO 4- IljO yields Ag bobutyratc (4). 


3:7425 (1) Hass, Mclto, Weber, Ind. Eng. Chtm. 27, 1191 (1935). (2) Kohlrausch KdooJ 
MonaUh. P5, 197 (1935). (3) Hass, McBec (to Purdue Research Foundation), US. 2 00-1 07”* 
June 4, 1935; Cent. 1938, I 3012. (4) Spring. Lecrcnier, Bull. soc. chim. (2) 48 6'»6 (\SR 7 \ 
(5) Oeeonomidw, Bull. toe. c him. (2) 45, 497-498 (1881). ’ * ' '* 
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3:7430 l,2-DICHLORO-2-METHYLPROPANE CIIj - CJIgClj Bell. I- 120 


(Isobutylene dicldorido) 

CIIj— i— Oils 

ii ii 



Il-( 41) 

M 88) 

B.P. 100.5° cor. 

at 760 mm. (1) 

DJ° = 1.080 

(4) 

«!? 

» 1.4370 (1) 

107-108° 

(3) (4) (6) (0) (7) 



»L J 

1.4300,(4) 

50-00° 

at 160 mm. (1) 

- 1.093 

(1) 

~ 1.4373 (3) 

38.0-30.2° 

at 70 mm. (1) 






Liq. with mild clean sweetish odor; stablo on stdg. and develops no HCI even in 0 months 

U). 

[For prepn. from icr-butyl chloride (3:7015) by chlorination see (1) (2) (8); from 2- 
mcthylpropenc (isobutylene) by addn. of CI 2 at 0° see (4); from l-chloro-2-mcthylpropanol> 
2 (3:7752) with cone. 1101 see (2) (9); from isobutene by chlorination see (10).] 

Upon hydrolysis the tertiary chlorine atom shows great reactivity, the primary chlorine 
atom little. Thus 0 on boiling with nq. for 18 hrs. gives (48% yield (2)) l-chloro-2- 
mcthylpropnnol-2 (3:7762). [The addn. of bases (NaOII or NallCOj) or antiacids 
(CaC0 3 ) results in lower yields (2).] [In addn. to tho abovo l*chIoro-2-mcthylpropanol-2 
the presence of NaHCOa or Na 3 C0 3 leads (11) to formn. of 2-mcthylpropanediol-l ,2 
(isobutylene glycol) [Beil. 1-480], l-cldoro-2-mcthylpropcnc-l (" isocrotyl chloride ”) 
(3:7120), and ieobutyraldchydo (1:0120).] [For Btudy of methods of conversion of Oto 
isobutyraldchydc see (1).] 1 - 

3:7430 (l) llorah, Nelson, ’ “ “ ' Its, Nelson, J. Am. 

Chem. Soc. 68, 1010-1011 t. B-48, 10 (1011). 

(4) Burein, Engs, Groll, I , 3, McDcc, Wobor, 

Ind. Eno. Chem. 27, 110 1 1 -634 (1000). (7) 

Pogorshclaki, J. Rush. Ph 008. (8) Rogers. 

Nelson, J. Am. Chem . Sc . 142, 400 (1000). 

(10) Haas, MeBco (to Fu 1036; Cent. 1930, 

I 3012. 

(11) Dobryanakii, Gutnor, Shclilgcl'ekaya, J. Qcn. Chem. {U.S.S-R.) 7, 1316-1320 (1037) i 
Cent. 1938, I 601; C.A. 31, 0189 (1037). 


3 : 7450 a.a-DIMETKYLPROPIONYL CHLORIDE 

CsHoOCl 

BtB. n - 320 

(Trimcthylacctyl chloride; 


cn 3 

II,- (130) 

pivalyl chloride) 

CIIj- 

_i c=o 

nj-( 280 ) 



ills ii 



B.P. B.P. 


107° 

in 

70.5°- 

•71.0° at 260 mm. (5) (G) 

' 1 ® - 1.4120 (7) 

105-100° 

(2> 

58° 

at 160 mm. (7) 

1.4125 (0) 

104.3-105.4° 

(3) 

57.0° 

at 160 mm. (8) 

1.4123 (0) 

103-104° 

(4) 

50° 

at 160 mm. (9) 

1.4122 (S) 



48° 

at 100 mm. (9) 

1.4118 (6) (0) 


[For prepn. of 0 from trimethylacetic acid (pivolio acid) (1:0410) with PCI 5 (2), with 
PCI 3 (10), with SOClj (11) (yield 80% (5) (0) (8), 8G% (7)), or with benzoyl chloride 
(1 molo 79% yield, 2 moles 92% yield (4) cf. (10)) sco indie, refs.; for formn. of C (togothcr 
with other prods.) from isobutnno + CO 4- A1C1 3 at 20° nnd 120 atm. boo (12).] 

[C with McOH gives (50% yield (8)) methyl trimcthylacotato (1:3072), b.p. 99.5° at 
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LIQUIDS WITH ti? < 1.15 

731 tom., h 2 d *= 1.3895 (8); C with sodium trimethylacetate yields (2) pivalic anhydride, 
b.p. 124° at 93 mm., «?? = 1.4093 (6).J 

(C with large excess of most Grignard reagents is reduced to ter-butyl carbinol (neo- 
pentyl alcohol) (1 :5812), other products also being formed; for reactn. of C with EtMgBr 
(8) (13), with n-PrMgBr {13), with iso-PrMgBr {13), with n-BuMgBr {5) {7) {13), with 
tjo-BuMgBr (13) or iso-BuMgl (9), with ter-BuMgCl (5) (6) (9), with n-AmMgBr {13), 
with iso-AmMgBr (13), with fcr-AmMgCl {9), with neopentyl MgCl (9) see indie, refs.) 
{For study of rate of reaetn. of C with various ales, see {14).) 

C on hydrolysis yields tnmethylacetic acid (1:0410) q.v. (for the amide, m.p. 132 0- 
132.6° cor. {15}, amhde, m.p. 132“ cor. (16), p-tolmdide, m.p. 119.5° cor. (16), and other 
derivatives (16) corresp to C see 1 :0410 and indie, refs.). 

3:7450 (l) Boeseken, Rec Iran. chim. 29, 99 (1910). (2) Butlcrow, Ann. 173, 373-374 (1874). 
{3) Koblrauscb, Pongratz, Z phynk Chem. B-22, 382 (1933). (4) Brown, J. Am Chem, Soc. 60, 
1325-1328 (1938) (5) Whitmore. Rec. trav. chim 57, 562-56S (1938). (6) Greenwood, Whit- 

more, Crooks, J. Am Chem. Soc. 60, 2028-2030 (1938). (7) Whitmore, Fopkin, Whitaker, 
Mattii, Zech. J. Am. Chem. Soc. 60, 2458-2462 (1938). {6) Whitmore, Foster, /. Am. Chem. 
Soc. 64, 2966-2968 (1942) (9) Whitmore, Whitaker, Mosher, Breivik, Wheeler, Miner, Suther- 

land, Wagner, Clapper, Lewis, Lux, Popkm, J. Am. Chem. Soc. 63, 643-654 (1941). (10) Whit- 

r I--'- r a— /u^. C.. itf »|im momi 

1 ' “ ** . *■ liari, Ser. 69, 

. * ' . ' ■ ' -2789 (1938). 

( ,' ■ •’ « ’ ’ n. Chem. Soc. 

67, 1785 (1945). (16) Degnan, Shoemaker, J. Am Chem. Soc. 63, 105 (1946). 


3; 7455 6-CHLOROPENTENE-2 C5H9CI Beil. S.N. 11 

(l-Chloropentene-3) CHj CH=CH.CH 2 CH 2 CI 

B.P. 

107.0-107.6° at 755 mm. (t) J%> = O.0043 (I) nf? = 1.4310 (1) 

Two gcom. stereoisomers of C are possible but as yet unrecognized. 

(For prepn of C in 75% yield from penten-3-oM with SOClj in CH 2 CIj see (1).J 
0 with Nal in acetone gives (1) after 11 hrs. reflux 74% yield l-iodopentene-3, bp. 
53.6° at 20 mm., Z>}5 = 1.5579, »$ = 1.5153 (1). 

0 with Mg in dry ether yields EMgCl (used in reactn. with acrolein (1:0115) to give 
(50% yield (1)) penten-3-yl-vmyI-carbinoI). 

3:7455 {1} Goethals, Bull. soc. chim, Bely. 46, 417-119 (1937), 


3: 74G0 1-CHLOROPEKTANE CsHjjCI 

(n-Amyl chloride, CH 3 .CH 2 .CH 2 .CH : .CH 2 Cl 
n-butylcarbsnyl chloride) 


Beii. I - 130 

11- ( 42) 

1 2 - ( 95) 


B.P. F.P. 

108.35° cor. at 760 m (1) (2) -99° (2) 
107. 74-107.78° at 760 mm. (3) 


107-108° 

105.7- 105.8° 
105° 

107.8- 108.4° 
10G.G“ 

106° 


(4) 

at 769.3 mm. (5) 
at 764 mm. (30) 
at 749.7 mm. (6) 
at 739.8 mm. (7) 
at 725 mm. (3) • 


Z>J 5 « 0.87667 (2) 

nf? « 1.41020 (2) 
Da 0 = 0.8828 (8) 

0.8821 (30) 

0.881G (2) 

nl? *• 1.41280 (S) 
1.41253 (2) 
1.41177 {30} 
Z>* 5 = 0.88C57 {2) 

ntf « 1.41481 (2) 
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Note that most samples of C reported prior to 1038 undoubtedly contained a small 
amount of mixed 2-chloropcntanc (3 : 7325) and 3-chloropcntane (3 : 7330). This previously 
unrecognized fact may be the causo of much variation in reported physical constants, 
especially the refractive index. 

[For prepn. of C (or its mixt. with 2-chloro- and 3-choropentane) from pentanol-1 
(1 :6205) with cone. HC1 (7) (4) in s.t. at 120° for 12-15 hrs. (94% yield (2)) see indie, refs.; 
with HC1 + ZnCla (yield: 67% (30), 57% (8), 72% (9)) see (8) (9) (30); with PC1 3 + 
ZnCl 2 (70% yield (9)) or PC1 6 + ZnCl 2 (76% yield (9)) see (9); with SOCl 2 + pyridine 
(gives no rearrangement (8)) (yield: 80% (8), 87% (9)) see (8) (9); for prepn. (23% yield 

(10) ) from 7-chl orop ropy 1 p-tolucncsulfonatc by rcactn. with EtMgBr see (10).) 

(For formn. of C (together with other products) during chlorination of pentane sec 

(11) (12) (13) (14).] 

C with EtOH forms const. -boilg. mixt., b.p. 72.5®, but forms no azeotrope with MeOH. 
G forms with aq. a const.-boilg. mixt., b.p. 82°. 

C on htg. with cone. HCI + ZnCl 2 at 120-134° for 12 hre. undergoes partial isomeriza- 
tion forming 3% of a mixt. of 2-chloropentanc (3:7325) and 3-chloropentane (3:7330) (S). 

[For study of rato of hydrolysis by aq. at 80° and 180°, and rate of cleavage of HCI at 
180°, see (11); for rate of rcactn. with KI in acetone see (4) (15) (16); for rcactn. with 
Na— C^CH sco (17) (18); with KCN see (19); with Cl 2 see (6); for extensive study of 
reactn. with Naseo (19) (20) (21) (22) (23) (24) (25).] 

© n-Caproanilide: C with Mg in dry ether yields RMgCI which upon rcactn. with 
phenyl isocyanate and subsequent hydrolysis yields (26) n-eaproanilide, m.p. 96° 
cor. (27), 94-95° u.c. (26), 92° (28). 

© n-Capro-p-toluidide : m.p. 74-75° u.c. (26), 73° (28). [From RMgCI + p-tolyl 
isocyanato as above (26).] 

© S-n-Amyllsothlourea picrate: m.p. 154° (29). [From C in ale. on refluxing 2 hrs. 
with thiourea, follow ed by addn. of PkOH (29).] 

iV-(n-Amyl)tetrachlorophtha]imide: ndls. from CHClj, poured into 2 vote. McOH, 

m.p. 145-146° (31). 

3:7460 (l) Haas. J. Chem . Education 13, 492-493 (1930). (2) Simon. Dull. soc. chim Ddo- 3-S. 
48. 50. 5S (1929). (3) Itintclen, Saylor. Gross, J. Am. Chcm. Soc. 59, 1129 (1937). (4) Conant, 
Kirner, J . Am. Chcm. Soc. 4G, 245 (1924). (5) ICarvonen, Ann. Acad. Sci. Fcnnicac 3-A, 1-103; 
Cent. 1912, II 1271. (G) Hass, Huffman, J. Am. Chem. Soc. 63. 1233-1235 (1941). (7) Lieben, 
Rossi, Ann. 159, 72 (1871). (8) Whitmore, Karnatz, Popkin, J. Am. Chem. Soc. 60, 2540-2543 
(193S). (9) Clark, Streight, Trans. Roy. Soc. Can. (3) 23, III 77-89 (1929). (10) Rossander, 
Marvel, J. Am. Chcm. Soc. 50, 1495 (192S). 

(11) Ayres, Ind. Eny. Chem. 21, 899-904 (1929). (12) Clark, Jnd. Eng. Chem. 22, 439-443 
(1030). (13) Ayres (to B.A.S. Co.), U.S. 1,741,393, Dec. 31, 1929; Cent. 1930, I 3353. (14) 
Sharpies Solv. Corp., Ger. 010, CC0, March 18, 1935; Cent 1935, II 920. (15) Conant, Hussey, 
J. Am. Chcm. Soc. 47, 4S5 (1925). (10) Conant, Kirner, Hussey, J. Am. Chem. Soc. 47, 587-5S9 
(1925). (17) Hurd, Christ, J. Ory. Chan. 1, 143-144 (1930). (18) Vaughn, Hennion, Vogt, 
Nieuwland, J . Ory. Chan. 2, 1-22 (1037). (19) Hass, Marshall, Ind. Eny. Chan. 23, 352-353 
(1931). (20) Morton, LeFevre, Ilechenbloikner, J. Am. Chan. Soc. 58, 757 (1930). 

(21) Morton, Hechenbleikner, J. Am. Chan. Soc. 58, 1700 (1936). (22) Morton, Hechenbleik- 
ner, J. Am. Chcm. Soc. 58, 2599-2G05 (1930). (23) Morton, Richardson, J. Am. Chan. Soc. 62, 
123-120 (1940). (24) Morton, Richardson, J. Am. Chem. Soc. 62, 129-131 (1940). (25) Gil- 
man, Pacevitz, J. Am. Chan. Soc. 62, 1301-1302 (1940). (20) Underwood, Gale, J. Am. Chem. 
Soc. 56, 2119 (1934) . (27) Schwartz, Johnson, J. Am. Chem . Soc. 53, 1065 (1931) . (2S) Robert- 
son, J. Chem. Soc. 115, 1220-1221 (1919). (29) Levy, Campbell, J. Chem. Soc. 1939, 1443. 
(30) Vogel, J. Chan. Soc. 1943, 03S, 6-10. 

(31) Allen, Nicholls, J. Am. Chan. Soc. 56, 1409-1410 (1934). 
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SOLID S 


3:0563 


;05C3 

1,3-BICHLOROPHOP AH OKE-2 

CjHiOCIa Beil. I - CSS 


{a, a VDichto roace tone, 

CH» — 0 — CEfe 

Il-(344) 


aym.-dichloroacetone, 

da I) hi 

Ir(71B) 


bW'(chloromethyl) ketone) 


M.P. 


B.P, 



45 ° 

(1) (2) 

173.0-173.4° 

cor. at 769 nun. (4) 

= 1.3843 (4) 

44° 

(16) 

172.0-173.0° 

cor. at 748 nun. (4) 

1.3809 (4) 

43-44* 

' (3) (S) 

172.3-172.8° 

ccr. (1) 


43"* 

(4) (10) 

172-173° 

(3) 

ng = 1.47223 (4) 

42.5-43° {7} 

172° 

(2) (9} (20) 1.47144 (4) 

42.5° 

(5) (20) 

170-171° 

|6) 


43-43' 

‘ (4) (22) 

170° 

(8) 




106-100° 

at 723 mm. (7) 



Colorless ibis, or ndls. volatile even at ord. temp. — Vapors are lachrymatory; liquid 
blisters skin. — Appreciably sol. in aq. especially on warming, cas. sol. ale., ether.— 
Volatile with steam. 

{For prepn. of C from 1 .J-tlichloropropanol-S (glycerol o-dichlorohydrin) (3;5985) by 
oxidn. with NaaCrjOr + HjSOi (68-75% yield {10}), with K 5 Cr,0 7 + HjSO* (1) (2) 
{4} (G) (?) (8) (9) {ill (generally poorer yields) see indie, refs (note also that b.p. of 0 is 
very close to that of the precursor I,3*dichloropropanol-2 (3:59S5), a fact which leads to 
some doubt as to the true yield of C in certain of the older reporta); for prepn. of 0 from 
acetone (1 .*5-100) with Cl* directly (32), m pres, of J s , FcClj, or SbCl* (yield: 28% 0 ac- 
companied by 48.6% ttiwy m.-di c Woroacetonc (3:5430) {13}), in pros, of NiClj at 70“ (other 
prods, arc also formed (14)), or in pres of aq. + CaCOj (yield: 10% 6 accompanied by 
other prods. {10}) (4> (15), see indie rcf3 ) 

(For prepn. of C from cpichlorohydrin (3-ch!oro-l,2-cpoxyproprinc) (3:6358) with 
SjCJj (yio)d : 33% V accompanied by 67% l,3-dichJoropropano)-2 (3:5985) (17)), from 
ethyl V'(«)*cbloro-a(y)-cthoxj*aectoacetatc (18) or from ethyl a^-dichloraectoacctatc 
(19) by ketonic cleavage With IICl, from allcnc (propadienc) (20) or l,2-diddoropropone-2 
(21) with HOCI, or from 1,3-duodoacctono on digestion with AgCl (22) cf. (3) see indie, 
refs) 

}C on reduction with yeast gives (53% yield (2)) l,3-dichloropropanol-2 (3:5985), 
b.p, 178° {2}. — C with Zn + AcOll docs not give acetone but yields (23) a gas formerly 
supposed to have been cyclopropononc (since it yielded with scmicarlmidc a semicarboronc, 
Ri.p. 150° (23)) although in the light of later work (21) (25) (2G) this now appears very 
doubtful. — For jiolarogmphie study of reduction potential of 0 see (27).} 

C with nq. alfc. presumably yields 3-chIoruprojianonc-2-©!-l {Beil. 1-823} and/or props- 
oono-2-diciM,3 (dd iydroxy acetone) (Beil. I-S4G, Ii-(42S), Ir(&89)| since C readily reduces 
Folding's soln. {28}. 

C with satd. aq. NftHSOj soln. yields a KallSOj epd. which sepa. with 2)£ HjO {!}, 
3 HjO (7). — C with aq. KjSOi soln. yields (30) corrop. salt of acetone-<r/*'-disulfonJC acid 
JUcil. lV r (530». 

(C with KOAc (slightly more than 1 mole) in boilg. AeOH gives (4S% yield {29}) chloro- 
aectylmcthyl acetate, b p. 1 12 - 114 * ot 1G mm. (29) — 0 with K licnroatc reflated In ale. 
yields {23} t^hlienzoyloxyncetorie, long tidls. from ale., but m p. not reported | 

lC in dry MeOH treated with HC1 go* gives (84.5% yield (31)) 1,3-dichloroarctonc 
dimethyikeial, tryst. from MeOH, m.p. 81.5* {31); 0 in »1*. I HOI l similarly trratesl gives 
(mailer yield (31)) l,&slichlaroac«tone dicthylketal, tn p. 2S* (31). — For lvactn. of C 
with ethylene glycol see {32}.} 
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0-CHLO ROETH YL VINYL ETHER 
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[For prcpn, of 0 from 0,/3'*dichlorodiethyl ether (3:0025) with solid N20H at 200° (1) 
or with triethanolamine + solid NaOH (70% yield (2)) see indie, refs.] 

C is stable toward alkalies but with dil. acids even in cold is readily and quant, hydrolyzed 
(1) to /5-chIoroethanol (3:5552) and acetaldehyde (1:0100). 

[C with diethyl sodiomalonatc gives (73% yield (1)) diethyl (vinyloxy) ethyl malonate, 
b.p. 130-135° at 0 nun., DJI » 1.0575 (1); this prod, condenses (1) with urea, to give 5- 
0?- (vinyloxy )ethyl)barbituric acid (whose properties appear to be subsequently unreported) 
which itself with dil. mini, acid hydrolyzes to give 5-(/J-hydroxycthyl)barbituric acid, m.p. 
above 300° (3). — For analogous reactions of C with various diethyl alkylmalonatcs and 
reaction of the products with urea to givo the corrcsp. 5-alkyl-5- (0- (vinyloxy )cthyl)- 
barbituric acids see (3). — -C with diethyl phcnyl-sodio-malonfttc in s.t. at 140-145° for 
14 hrs. gives (52% yield (4)) diethyl 5-phenyl-&-(/3- (vinyloxy) cthylmalonate, b.p. 100-197° 
at 17 mm., D%° « 1.098; this prod, with urea gives (4), 5-phenyl-5-03- (vinyloxy )cthyl)- 
barbituric arid which upon hydrolysis with dil. acid gives (10% yield (4)) S-phcnyl-5- 
(£-hydroxycthyl)barbituric acid C hydroxyluminal ").] 

[0 with phcnylacetonitrilc gives (50% yield (4>) phcnyl-(0-vinyloxyethyl)acctonitriIo, 
b.p. 147° at 8 mm., D$° » 1.029 (4).] 

[For use of C in prcpn. of cellulose ethers ace (5).] • > 

—“1*1 - 1 - 1 - ***“ T J *“ /w — 4* 1170(1925). (2) Chitwood, 

4, 1038; Cent. 1938, I 4230; 
4238; C.A. 32, 1278 (1938). 
l 025). (4) Nelson. Crcteher, 

Jo.), U.8. 2,082,797, June 8, 


3:7405 4-CHLORO-2-METHYLBUTENE-2 C 8 H 9 C1 Beil. I - 214 

(y/y-Dimcthylallyl chloride; Cl CII3 Ir( 88 ) 

isoprenc hydrochloride) l! - (101) 

B.P. 100° (1) D\° - 0.0335 (1) n S>° « 1.43075 (4) 

30-33° at 40 mm. (4) 

Colorless liq. with odor like allyl chloride. — C darkens on Btdg. and loses IIC1 on distn. 

( 1 >. 

[For prepn. of 0 from 2-mcthylbutadienc-l,3 (isoprenc) (1:8020) by 1,4-addn. of dry 
HCI gas see (1) (4).] 

C on htg. in s.t. with KOAc + AcOH (1) or passed over T1O2 at 425-450° at reduced press. 
(3) loses HCI yielding isoprenc (1:8020), b.p. 34°. 1 

C reduces oik. KMn0 4 (1). 

C in cone. HCI eatd. with HCI gas gives (94% yield (1)) 2,4-dichloro-2-melhylbutane 
(3:8105), b.p. 145-140° (1) cf. (4). 

C in CHCls adds 1 Br2, yields (1) 2, 3-dibrom o-4-chlor o-2-m ethy lb utane, oil decomposing 
on distn. even under reduced press. (1). ’ 

[For behavior of C with AlClj see (2).] 

3:7465 (l) Aschan, Ber. 51, 1303-1307 (1018). (2) Thomas, Carmody, J. Am. Chem. Soe. 55. 
3855 (1933). (3) MUller-Cunradi (to I.O.), Gcr. 665,160, Nov. 26. 1032. (4) Boday (to United 
Gas Improvement Co.), U.B. 2,376,390, May 22, 1045; C.A. 39, 3548 (1945). 
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3:7463-3:74(54 

3:7463 0-CHLOROETHYL ETKYL ETHER C,H,OCI 

Beil. 1 - 337 

03-Ethoxyethy) chloride) 

CHj O.CHjCHj 

IH170) 

BJ*. 

108-IOO* 


in^a 

Ir~ 

(I) 

D'i" - 0.091,5 !S) 

nf? « 1.4J2 (5> 

107-108® 

<21 

0,98945 141 

1.41134 (4) 

107-10S* 

(3) 

0.98841 (7) 


107.0-107.3° 

at 751.8 mm. (4) (7) 



105-107° 

<5) 

D\ s - 1.003 (5) 


106® u.C. 

at 72S mm. (6) 




{For prepn. of 6 from 0-ethoxyethyl ale. (“ Cellosolve *') (1 ; WIO) with PCI 3 (7) (8) 
or with SQGh + pyridine (20% yield (10)) (11) in CHCtj (58.3% yield (9)) gee indie, refs.; 
from ethylene cblorohydrin (3:5552) 4" ethyl ale. (1 : 6130) + cone. HiSO« at 145° see U)j 
from ethylene with ethyl hypochlorite (3:7022) (12) or with mixtures yielding the latter, 
euch ns EtOH + Oh (S5% yield C (2)) or ale. A^A’-dtcWorobenzeacfulfonaroide (5), sec 
indie, refs ; from 0-iodoethyl ethyl ether with Cfc, SbCU, or 1CI sec (3),j 
C with Nal m acetone refluxed 15 hrs. gives (10) (11) 0-ethoxyethyl iodide, b.p. 151- 
154* (10) <11). 

(C With KBH in s.t. at 65° for 24 hrs. (1) cf. (13) gives (74% yield (1» 0-ctboxyethyl 
mercaptan, b.p. 125.5-125.8* u.c., X>2o *= 0.9479 (1) (corresp. EtOCHjCHjSH&Gl, xn.p. 
152.0-153.5° dec. (1)) accompanied by (13% yield (1)) of lns-(fi-ethoxyethyl) sulfide, b.p. 
229° cor., also obtd- (51% yield (1)) from C + ale. Na-S.) 

[C with excess NaOC«Hj m ale. htd. 10 days gives (1) /3-phcnoxyeihyl ethyl ether (0- 
ethoxyphenetole), b.p. 230*. — O mtb disodium salt of hydroquinone (1:1590) gives (14) 
hydroquinone bw-(0-ethoxycthyl ether), tn.p. 34-35®, b.p. 210-212° at 25 mra, (14).| 

{G with diethyl malonate + ale. NaOEt gives (14% yield (1» cf. (15) diethyl 0-ethoxy ~ 
ethylmalonatc, b p. 134-138° at 15mm. { 1 ), 11 8-11 9 C at 6 mm. (15);£^° » 1.0199(15).} 

}C with aniline refluxed 2 hrs. gives (l) A r - (0-ethoxyethy 1 )anilin c, b.p. 262-2G3* cor.] 
(For reactn. of C + NaNHj with a-picoline, with ypicolme, and with 0-collidine gee 

< 16)4 

3:7403 (1) Swallen, Boord, J. An. Chm. Soc. 52, 653-659 (1930) (2) Ernst (to A. Waeker See- 

Elektrocbem. Ind-), Ger. 537,696, Nov 5, 1931, Cent. 1932, 1 1153, C A. 26, 1297 (1932), (3) 
Henry, Bull. hoc. chtm. (2) 44, 4.59 (1835); Compl. rend. 466, 1007 (1S85). (4j Karvonen, Ann. 
Acad. Set. Fcnnicae 5-A, 1-139 (1914), Cent. 3919, 111 S07, C A. 14, 2176 (1920). (5) Sklyarov, 
J. Gen. Chtm. (U.S S-R.) 9, 2121- 2125 (1939); Cent. 1940, II 199-200, C.A «, 4055 (1940). 
(0) Mohler. Sorgo, Hein Chtm. Acta 23, 1208 (1940). (7) Karvonen, Ann Acad. Set. Fennieac 
3-A. No. 7, 1-103 (1912): Cent. 1912, II 1270. (8) Chalmers, Can. J. Research 7, 404-471 (1932); 
Cent 1933. I 1759; C.A. 27, 7Ql (1033). (9) Hurd, Fowler, J Am. Chcm Sac. 61, 251 (1939). 
(10) Smith, Ongnade, Austin, Prichard, Opte, /. Org Chtm 4, 339 (1939). 

(11) Dutta, J . Indian Chtm. &oc. 17, 652 (1940) (12) Sukncsvich. Chilingaryan, J. Gtit. Chrm. 

2, 783-789 (1932); Cent. 1933. II 1170, C.A 27, 2670 (1933). (13) Rojahn. Umme, Arch. 
Pharm 263, 623 (1925). (14) Sexton (to Imperial Cheat. Ind , Ltd.), U.S. 2,056,299. Oct. 6 
1938; Cnt. 1937, 1 1798; C.A. 30, 8641 (1936). (15) Palomaa, Kenotti. Ber. 64, &0O-8M (1931). 
(16) Chichibabine, Bull. *oc. chtm. (5) 5, 439-441 (1938). 

3:7464 0-CHLOROETHSTL VINYL ETHER C^HjOQ BeU. I — 

CH» — CHr—O — CH«=CHj h— 

ij M473) 

B.P. 

100“ cor. at 740 mm. (1) Off « 1.0525 (!) 



3 : 7475 - 3:7485 


DIVISION B, SECTION 2 
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3:7475 (1) Whitmore, Bernstein. Mixon. J. Am. Chcm. Soc. 60, 2539 (1938). (2) Whitmore 
Rothrock, J. Am. Chcm. Soc. 55, 1106-1109 (1933). (3) Whitmore. Bernstein, J. Am. Chem 
Soc. 60, 2627 (193S). 


3:7480 3,3-DICHLORO-2-METHYLPROPENE-l 

(l,l-Dichloro-2-methyIpropene-2 ) 


ci ch, 

EC — d^=CHi 


CtH«a. Bel S.H. 11 


BJ>. 

108-112° at 702 mm. (1) Bj 4 = 1.1363 (1) He = 1.4523 (I) 

49-50° at 120 mm. {1} 


Note. 0 by virtue of allvlic transposition may yield derivatives of its syntonic isomer 
l,3-dichIoro-2-methylpropene-l (3:5590) q.v. 

[For prepn. of G (6S% yield together with 32% yield of 1 , 1 ,2-trichloro~2-methyIpropane 
(3:5710)) from l-chloro-2-methyIpropene-l 03^3-dimethylvinyl chloride) (3:7120) with 
Cl; (1 mole) + Nall CO j (1.5 moles) at 0° see (1).J 
C on htg. under reflux gives (by allylic transposition) l,3-dichIoro-2-methyIpropene-l 
(3:5590), b.p. 132°. 

C with Oj followed by hydrolysis yields (1) a,a-dichloroacetone (3:5430) + methyl- 
glyoxal (propanone-2-al-l ) [Beil. 1-762; Ii-(395), I>-(819)]. 

3:74S0 (1) Tishchenko. J. Gen. Chcm. (UJSBJi.) 8, 1232-1246 (1938); Cent. 1939, II 4223; 
CA.. 33, 4190 (1939). 


3:7485 1-CHLORO-2-METHYLBUTENE-2 CHj CsH 9 CI 
(0,1-DimethylsUyl chloride) 

BJ>. 110° at 760 mm. (1) = 0.9327 (1) 

108-110° (2) 

25.9-26.4° at 25 mm. (1} 2>J 6 = 0.9324 (2) 

Note. C by virtue of facile allylic transposition is in equilibrium with its synionic 
isomer 3-chloro-2~methylbutene-l (3:7300); reactns. of C therefore may also yield deriva- 
tives related to its isomer. 

[For prepn. of C (or its mist, with the synionic 3-chloro-2-methylbutene-l (3:7300)) 
by aetn. of Ch as specified (1) on “ tertiary amylene ” (a mixt. consisting mainly of 2- 
methylbutene-2 (1:8220) with some 2-methyIbutene-l (1:8210)) see (1). — The relative 
amt. of C and its isomer is not constant but usually is about 40% of C with 60% of 3 -chloro- 
2-methylbutene-l (3:7300), the ratio, however, being independent of the proportion of 
the two olefins in the starting material.) 

[For forum, of G from 2-methylbutene-2 (1 :8220) with Cl; see (2); from 2 -methylbntene-l 
(1:S210) see (3); for prepn. of C (together with other prod*.) from l-chloro-2-rnethyh 
butanol-2 (3:8175) by distn. with anhyd. oxalic add (4) or with Ac»0 -}- cone. H;S0< 
(5}_see (4) (5); for prepn. of C from 2-methylbuten-2-ol-l with PCb -f- pyridine see (1)-1 

C on hydrolysis gives not only the ale. corresponding to C bat also that corresp. to the 
isomeric 3~chloro-2-methyIbutene-l (3:7300) together with a little ketone: thus C on 
hydrolysis with 12 pts. aq. at 70° for 16 hrs. gives (6) 25% ale. A (2-methylbuten-l-o!-3) 
[.Y- (o-napbthyl Jcarbamate, m.p. 91.5-93“ (6)] + 50% ale. B {2-methyIbnteD-2-oI~l) 

[ .V- (o-naphthyl ) carbamate, m-p. 103-103.5° (6)] + 5% isopropyl methyl ketone (1:5410); 


Ir— 

I r (189) 

rio = 1.4481 (1} 



1W1 LIQUIDS WITH Df < 1.15 3:7470-3:7475 

3:7470 l-CHLOROPENTEFE-2 , CjHjCl Beil. I — 

(Y-Ethylally) chloride) CH3.CH 2 .CH=CH.CH 2 C1 Ii— 

J2-(184) 

B.P. 100-110° CD (2) z£ 3 - 0.0005 (3) n£ = 1.4347 (3) 

100.5° (3) 

100-108° (4) = 0.008 (4) ng 5 - 1.4352 (4) 

03-03.2° at 148 mm. (5) 

Note, C by virtue of facile allylic transposition is readily converted to an equilibrium 
rnixt. with its syntonic isomer 3-chIoropentene-l (3:7260) q.v.; reactns. of C may there- 
fore frequently yield also the corresponding derivatives of the isomer. 

(For prepn. of G (or its mixt- with 3-chIoropentene-l (3: 7260)) from pcnten-2-ol-l 
with dry HCI gas at 0° (5) (7J, with PCI* + pyridine (4) (7), or with SOClj in ether (6) 
ace indie, refs.; for prepn. of C from 3-chIoropcntcne-l (3 : 7200) by htg. at 225° (GO-62% C) 
aec (G) <3}.J (C is separable from the accompanying isomer by careful fractional distn. 
(7) (5}.J (For formn, of G (together with other products) from pentene-2 (1:8215) + 
Cl* in CCli see (8).) 

Con long shaking with aq. NaiCOs gives (7) in poor yield pcnten-2-oI-l (p-nitrobcozoate, 
m.p. 63°) accompanied by much pcnten-l-ol-3. — C on htg. with ale. KOII gives <3) <TJ 
in poor yield the corrcsp. ethyl ether, viz., I-ethoxypentene-2, b.p. 123°, D^J ■» 0.7930, 
n” “ 1.4099 (3), accompanied by the isomeric 3^thoxypentcne-l, b.p. 102°, Di 3 *= 0.776S, 
» 1.39S0 (3). 

[For study of reactns. of 0 with KOAc in AcOH, with AgOAc, with JV-mcthylaniline, 
with dicthylamme, etc., see (7); for rcactn. of C with phenol in pres, of KjCOj + acetone 
BCC (5).J , 

(fi) #-(Pentett-2-yl-l)phthalimide [N- (-y-ethylally l ) phthalinudel : colorless rhombic 
cryBt. from ale., m.p. G9-70° (7). (From G on htg. with K phtbalimidc in a s.t. at 
190-200° for hra.; note that some of the corrcsp. dcriv. from the isomer, viz., N- 
(a-cthylallyl)phthalimidc, m.p. 78-79°, is formed to extent of about 10% (7).) 

3:7470 (I) Mumm, Richter, Ber. 73, 858-8GO (1940). (2) Mustm, ITornhardt, Diederichscn, 
Ber. 72, 107 (1939). (3) Provost, Compt. rend. 187, 1053-1054 (1928). (4) Gredy, BuU. toe. 
c5*m. (5) 4, 419 (1937). (5} Laucr. Filbert, J. Am. Chem. Soe. 58, 138S (1930). (G) Prevost, 
Bull toe. chim. (4) 49, 204-207 (1031). (7) Meiscnhcimer, Link, Ann. 470, 254-277 (1930). 
(8) Stewart, Wcidcnbaunj, J. Am. Chem. Soc. 58, 98-100 (1930). 

3:7475 3-CHLORO-2,2-DIMETim.BOTAKE C e H u Cl Beil. S.N. 10 

(PJnacolyl chloride; CII* H 

hrr-butyl -me t byl-carb i oy 1 chloride) k k C IL 

in, ii 

B.P. 109.0" at 734 mn.OI ^- 0.8707(1) ng - 1.4181 <1) 

(For formn. of G (11%) from 2,2-dimcthylbutano (neohexanc) (1:8510) on chlorination 
see (1>.) (Note that the corrcsp. ale. (pinacolyl ale.) (1 ;61SG) with IICl does not give G 
but rather rrarr. prods. (2),J 

0 with Mg in dry ether gives ItMgCI which with oxygen yields (1 J pinacolyl ale. (1 :6l$0) 
q.v. 

(8 Pinacolyl mercuric chloride (CgFIuTIgCl): oyst. from dil. ale., m.p. 89-90° (3); 
89.5-90° (2). (From RMgCl + HgCI* in ether.) 


3:7490-3:7495 DIVISION B, SECTION 2 


mu 


(For density of 0 at 0° r 15 8 , 25°, 50°, and 65°, together with parnchore at 0°, 25°, 50°, 
and 75°, see (9).] ' > 

[For prepn. of C from corrcsp. alc.» dimethyl-n-propyl-carbiuol (2-mothylpcntanot-2) 
(1:6190) with PCU (0), with HC1 gas (1) (2), or with cone. IIC1 (4} (5) sco indie, 
refs.; for prepn. (6S% yield) from cthyl-isopropyl-carhinol (2-metliylpcntanol-3) (1:6194) 
with II Cl as tho result of rearrangement see (1); for formn. (together with other products) 
from reaction of 2-cthylbutanol-l (1:0223) with IIC1 + ZnCl: sco (3); for formn. from 2- 
mcthylpcntcne'2 (1 : 8275) by addn. of HC1 sco (7) (S).] 

IFor study of rate of reaction with KI in acetone sco (5).] 

C with Mg in dry ether yields RMgCl; upon treatment with oxygen this gives (4S% 
yield (1)) of dimcthyl-n-propyl-carbinol (2-mcthylpcntanol-2 ) (1:G190) q.v. , 

® Dimethyl-n-propyl-acetanllide: m.p. 70.5-74° (3). [Ffom C via conversion to RMgCl 
and reaction with phenyl isocyanate (3).] 

® Dimethyl-n-propyl-acet-<t-naphthalide: m.p. 116-1 IS 8 (3). [From £} via conversion 
to RMgCl and reaction with a-naphthyl isocyanate (3).] 


ft . 74<1f) It 1 Wft.tin.nn. Tnt.n<inn J A — 

' - i i 

i ' . : • • • . if 

(1039). 


I ? \ c-.v..! — . ,jr pra *j,. 
• i : ' 193$). 
/ *' • *oc. 47, 

■ . *.■» 1937 ). 

' ■ ■ 1 1, '-3I11 


3: 7495 d,M-Cin.ORO-2~METHYLPENTANE 
(d.Msobutyl-mcthyl-carbinyl C 

chlorido) riTT 1 


B.P. 111-112° at 773 mm. (1) 


CjIIuCl 

Bell. I — 

I, II 

i,- 


MUH 

(ll 

Z>*° - 0.801 (1) 

n|> - 1.4113 (1) 


[For prepn. of C from 2-mcthylpcntanol*4 (1:0199) with dry IIC1 for 18 weeks (82% 
yield) sco (1); for formn. of 0 (together with other products) in reaction of 2-cthylbutanol-l 
(1:6223) with HC1 + ZnCIj sco (2).) 

C with Mg in dry ether yields RMgCl which with Oj gives (02% yield (1|) 2-mcthyl* 
pcntanol-4 (1:6199) [N- (cr-naphthyl)carbamato, m.p. 93.5-94.5° (2)]; tliis ale. upon 
oxidn. with CrOj/IIjSOi yields (2) 4-mothylpentanone-2 (1:5430) q.v. 

3:7405 (1) Whitmoro, Johnston. J. Am. Chem. Soc. 60, 2207 (103S). (2) Whitmore. KarnaU. 
J. Am. Chem. Soc. 60, 2535 (1038). 


i 
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3:7485-3:7490 


C on hydrolysis with 2 pts. aq. + 1 mole CaCOj for 4 hrs. at 70° gives (6) 60% ale. A + 
30% ale. 8+5% isopropyl methyl ketone (1:5410); C on hydrolysis with CaO for hrs. 
gives (6) 70% ale. A + 25% ale. B + a trace of ketone. 

(For study of reactn. of C with Nal (4) and its rate of reactn, with KI in acetone at 20° 
(7) or with NaOEt in ale. at 35° (71 see mdte. refs.; the reactivity of the halogenation of 
0 is greater than that in crotyl chloride (I-chIorobutene-2) ( 3:7205 ) and the latter in 
turn is more reactive than that in methallyl chloride (3-chloro-2-metbylpropene-l) (3:7145) 
or allyl chloride (3 : 7035), which are about the same (4).] 

C on treatment with Oj followed by hydrolysis yields (3) {2} chloroacetone (3:7212) + 
acetaldehyde (1.0100). 

3:7485 (1) Bmgjn. Engs. Groll, Hearne, Ind Eng. Chem. 31, 1416 (1939). (2) Tishchenko, 
J, Gen. Chem. (V.SS.B.) 6, 1116-1132 (1936); Cent. 1937, I 572. C.A. 31, 1003 (1937). (3) 


3:7487 ALLYL CHLOROFORMATE CrfhOiCl Beil, m - 12 

(Allyl chlorocarbonatc) CI.CO.O.CHi.CH=CHj nil — 

m 2 -(ll) 

B.P. 110-111.5° at 766 mm. (1) 

110 ° ( 2 ) 

Note that the prod, of b.p. 180°, formerly (3) supposed to have been C, is in fact (2) 
diallyl carbonate.^ 

(For prepn. of C from allyl ale. (1 :6145) with phosgene (3:5000) (yield 37% (1)) (4) (2) 
see indie, refs.; note that some diallyl carbonate, b.p. 166° at 730 mm. (2), is also formed 
< 2)1 

C in quinoline begins to decompose at 37“ (5) (6) presumably into CD? + allyl chloride 
(3:7035) although this is not specifically stated. 

IFor reaction of C with diethylene glycol (1:0525), tricthylene glycol (1:6538), etc., 
see (7).) 

3:7487 (1) Schving, Sabctay. Bull. eoc. chim. (4) 43, 85S (102S). (2) Fierz-David, M Oiler 
J. Chem. Sot : 125, 26 (1924) (3) Thiele, Pent, Ann. 302, 262 (189S). (4) Schving, French 

34,412, June 18, 1929, Cent 1929, II 2829. (5) Carrfi, Bull. eoc. chxm. (5) 3, 1072 (1936) (6) 

Carrfe, Fassedouet, Compl. rend. 201, 899 (1933). (7) Muskat, Strain (to Pittsburgh Plato Glass 
Co ), U.S 2,370.565, Feb. 27, 1945; C.A. 39, 4526 (1945). 


0:7400 2*CHLORO-2.METHYLPENTANE C«H U CI 


(Dimethyl-n-propyl-carbinjd CHj 


chloride) 

CHj.CH5.CH2 — (il — CHj 

ii 

B.P. 



110-111* 

dec. at 734 mm. (I) 

Pi 0 « 0.8G3 (1) 

110-113° 

(2) 

is n o * 

G4 .5-04.7 

0 at 160 mm. (3) 

Pi 5 » 0.8G7 8 (2) 

50-53° 

at 41 mm. (4) 

n ia.fi ^ 

30-37“ 

at 16 mm. (5) 



Beil. X - 148 
Ii-( 53) 
Ij-(Ul) 


1.4120 (3);cf. (1) 
1.41 70 (2) 
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C decomposes considerably if distd. at ord. press. (3}. 

[For prepn. (93% yield (2)) from paraldehyde (1:0170) + n-propyl ale. (1:6150) -f 
dry HC1 see (2} (3).] 

C on stdg. polymerizes to dark tarry residue (2). 

[0 on bromination yields a,|8-dibromoethyl n-propyl ether (3).] 

C on shaking with aq. yields acetaldehyde (1 :0100), n-propyl ale. (1 : 6150) -f- HC1. 

3:7525 (l) Gauthier, Ann. chim. (8) 16, 312 (1909). (2) Henze, Murchison, J. Am. Chem. Soc. 
53, 4077-4079 (1931). (3) Dykstra, Lewis, Boord, J. Am. Chem. Soc . 52, 3399-3400 (1930). 


3:7530 2-CHLOROHEXENE-l Cl CbH u C 1 BeiL S.N. 11 

CH3.CH2.CH2.CH2— A=CH 2 

B.P. 

113° at 740 mm. (1) - 0.888G (1) ng - 1.4278 (1) 

109.5-110.5° at 735 mm. {2) 0.8872(2) 1.4187(2) 

[For prepn. of C from hexyne-1 (1:8055) with dry HC1 + B1CI3 in C 6 Hb (20% yield (1) 
together with 40% yield 2,2-dichlorohexane (3:9342)) or with AcCl + SnCl< (15% yield 
(2) together with 37% 4-chloro-octen-3-one-2, b.p. 75-95° at 20 mm.) see (1) (2); for prepn. 
of 0 (60.5% yield (1)) from 2,2-dichlorohexane (3:9342) with KOH in n-propyl ale. at 
95° see (1).] 

C in CCU -f SbCls treated with CIj at 35-10° gives (1) (3) cis-1 ,2-dichIorohexene-l 
(3:9330) (26.7% yield (1» together with 25.4% 1,1,2,2-tctrachlorohexane (3:9332). 

3:7530 (l) Hennion, Walsh, J. Am. Chem. Soc. 62, 1367-1368 (1940). (2) Kroeger, Sowa, 
Nieuwland, J. Org Chem. 1, 163-169 (1936). (3) Norris, Hennion, J. Am. Chem. Soc. 62, 450 
(1940). 


3:7535 3-CHLOROHEXENE-3 Cl CgHnCl Beil. S.N. 11 

CHJ.CH2 — <j=CH.CH, CHs 

B.P. 113.0-113.5° at 748 nun. (1) Df - 0.8898 (1) ng - 1.4320 (1) 


Two geom. stereoisomers of C are possible, but only this one is as yet recognized. 

[For prepn. of C from hexyne-3 (diethylacetylene) (1:8065) with AcCl + SnCL see (4); 
(both cis and Irons stereoisomers of 4-chloro-3-cthylhexen-3-one-2 are also formed). 


3:7535 (1) Kroeger, Sowa, Nieuwland, J. Org. Chem. 1, 163-169 (1936). 


3:7540 n-PROPYL CHLOROFORMATE C4H7O2CI Beil. HI - 11 

(n-Propyl chlorocarbonate) n-CsHj.O.CO.Cl HIi-( 6) . 

ffl 2 -(io) 

B.P. 114-116.5° at 768 mm. (1) D\° = 1.0901 (1) n|? - 1.40350 (4) 

115.2 cor. (2) (3) 

C reacts but slowly with cold aq., more rapidly on wanning, yielding n-propyl al c> 
(1:6150) + CO2 +HCL 

[For prepn. from n-propyl ale. (1:6150) + phosgene (3:5000) (42% yield (3)) see (2) 
(3).l 

C on htg. with ZnClj yields (5) propylene, CO2, + HC1; C on warming with pyridine 
or quinoline dec. at 66° into n-propyl chloride (3:7040) + CO> (6) cf. (7). 



CHAPTER XVII 


DIVISION B. LIQUIDS WITH BOILING POINTS REPORTED 
AT ORDINARY PRESSURE 


Section 2. D 4 0 less than. 1.1500 


(3:7500-3:7009) 


4-CHLORO-4-METHYLPENTENE-1 
(2-CUoro-2-methylpentene-4) 
(AUyl-dimetbyl-carbinyl 
chloride) 


Cl 

I 


CflHuCI 


CH 2 =CH — CHj — C — CH 3 

in. 


Beii. 1-217 
Ii— 
It— 


BJ. 100-114“ si. dec. (1) 

{For prepn. of CJ from 2-methylpenten-4-ol-2 (aUyl-dimethyl-carbinoI) (Beil. 1-445, I r 
(487)1 with PClj see (1).J 

3:7500 {I) M. Saytzeff, A. Saytzeff, Arm. 185, 156 (1877). 


3:7520 l-CBXORO-2,3-DIMETHYLBUTENE-2 QH u Cl Beil. S.N. 11 

05,7,7-Trimethylallyl chloride) CHj CHj 

CHj-i = i-CHsCI 

B.P. 111-112" al 756 ram. (1) Dj* = 0.8805 (1) r{? - 1.431S (1) 

Note. C by virtue of allyhc transposition would be expected to be in equilibrium with 
its sywome isomer 3-cHoro-2,3-dirnethylbutene-l{or,a,/9.trimethylallyl chloride). The 
material described by (l) was regarded as C; the isomer seems to be unrecorded. 

(For prepn. of C (or its mixt. with 3-chloro-2,3-dimethylbutene-l ) in 90% yield from 2,3- 
dimethylbutene-2 (tetramethylethylene) (1:8290) with CI 2 4- NaHCOj at 0° see (1).I 
C on hydrolysis yields (1) a hexenol (regarded (1) as 2,3-dimethylbuten-l-ol-3 derived 
from the synionic isomer of C), b.p. 116-118®, Z)] 7 = 0.835, n}J = 1.4248 (1). 

3:7520 (l) Tishchenko, J. Gen . Chem. (U.SSR.) 8, 1232-1246 (1938); Cent. 1939, II 4222; 
C.A. 33, 4190 (1939). 


3:7525 o-CHLOROETHYX n-PROPH. ETHER C s H u 0CI Beii.I-C07 

i • 

3 .C.O n-< 


B.P. 112-115® at 731 mm. (1) 
47.5® cor. at 40 mm. (2) 


CH 3 .C.O n-C 3 Hr lr ~ 

hi 

Z>£ 0 - 0.9322 (2) nl° - 1.4013 {2} 


KH5 
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[C on passing over alkali (NaOH, KsCOa, soda-lime, etc.) at elevated temperatures 
(e.g., 700-750°) yields (6) butadiene-1,3.1 

[C with boilg. satd. n-BuOH/KOH loses 1 HQ giving (64% yield (9)) l-chlorobutene-l 
(3:7110).] 

3:7550 (l) Tishchenko, J. Gen. Chan. (U.S.S.R.) 8, 1233-1246 (1938); Cent. 1939, n 4223. 
(2) Kohlrausch, Koppl, Monatsh. 65, 197 (1935). (3) Meyer, Petrenko-Kritschenko, Ber. 25, 
330S (1892). (4) Henne, Renoll, Leicester, J. Am. Chem. Soc. 61, 940 (1939). {5} Muskat 
(to du Pont). U.S. 2.03S.593, April 28. 1936; Cent 1936, II 3358. (6) Muskat (to du Pont), 
U& 2,070,609, Feb. 16. 1937; Cent. 1937, II 2597. (7) Tishchenko, Churbakov, /. Gen. Chem. 
{UJSJS M.) 7, S93-S96 (1937) ; C.A. 31, 5755 (1937) ; Cent. 1933, II 2575. (8) Muskat, Northrop, 
J. Am. Chem. Soc. 53, 4050-4052 (1930). (9) Henne, Hinkamp, J. Am. Cherry Soc. 67, 1197 
(1945). 

3:7555 4-CHLORO-2.2-DIMETHYLBUTANE CHj CjHijQ Befl. SJT. 10 
(Neopentylcarbinyl chloride) CHj _ < L_ <;Hr _ CHr _ cl " , , 

CHj 

BJ>. 115° (1) (2) J5f = 0.8G70 (2) n?? = 1.4161 (1) 

41° at 50 mm. (2) (3) 1.4160 (2) (3) 

[For prepn. of C (60% yield) from corresp. ale. (neopentyl carbinol) (1:6219) with 
SOCli 4* pyridine see (1); for prepn. of C from ter-butyl chloride (3:7615) + ethylene in 
presence of AlClj (75% yield), FeClj (57% yield), or BiCIa (6-30% yield) see (2).] 

C with Mg + dry ether yields RMgCl which with oxygen yields (1) (2) neopentylcarbinol 
(1:6219) q.v. 

® Neopentylcarbinyl mercuric chloride (CeHnHgCl): m.p. 133-133.5° (1). [From 
RMgCl + HgCl 2 (1).] 

® Yj-y-Dimethyl-n-valeranilide: ndls. from dil. ale., m.p. 133-139° (2). [From C via 
conversion to RMgCl and reaction with phenyl isocyanate (2).] 

3:75 55 (l) 'Whitmore, Bernstein, J. Am. Chan. Soc. 60, 2626-2628 (1938). (2) Schmcrling, 
J. Am. Chem . Soc . 67, 1152—115 4 (1945). (3) Schmerhng, J. Am. Chem. Soc. 67, 1782-1783 
(1945). 

3:7560 ISOVALERYL CHLORIDE 

(0-Methyl-n-butyryl chloride) 


BJ>. 

(117.9° at 766 m (1)] 

114.5-115.5° at 771 mm. (2) 

, 115.5° at 741 nun. (3) 

114.3-115.7° (4) 

114.5- 115.5° (5) 

113.5- 114.5° at 725.7 mm. (6) 

[For prepn. of C from isovaleric add (1:1050) with PCIa {7} (8) (9), with PCflj + ZnCls 

(79% yield (10)), with SOCI. (72% yield (10)) (1) (5) see indie, refs.; note that ose 
PClj is inadvisable since the by-prod., POCIj, boils too close to C.] 

(C htd. with K isovalerate yields {11} isovaleric anhydride (Beil. H-314, IIi-(137)i 
ns-(277)], b.p. 215.1-215.3° at 762 mm., 102-103° at 15 mm. (11), = 0.9327, nb - 

1.4043 (12).] 


CsHsOCl 


CHj.CH.CH; — c=o 
(jH, da 

Z)l u = 0.9854 (2) 
Li? = 0.9887 (6! 
0.9862 (3) 
0.9844 (1) 


BeiLII- 315 
n,-(137) 
ik-vm) 


rfi* - 1.41361 (2) 
= 1.4157 (3) 
1.41555 (6) 
1.41488 (1) 
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® n-Propyl iV-phenylcarbamate (n-propyl carbanilatc) [Beil. XII-321): from C -f- 
cxcess aniline in ether, cryst. from ale., ro.p. 57-59° (8). 

3:7540 (l) Karvonen, Ann. Acad. Sci Fenntcae A-10, No 4, 19 (1D16); Cent. 1919, III 808. 
(2) Rocse, Ann. 205, 227-230 (1SS0). (3) Hamilton, Sly. J. Am Chcm. Soc. 47, 436-437 (1925). 

(4) Dobrosserdow, Cent. 1911, 1 954. (5) Undorwood, Baril, J. Am. Chcm. Soc. 53, 2201 (1931). 
(G) Carr£, Bull. soc. chim. (5) 3, 1069 (1936). {7> Fry. J. Am. Chcm. Soc. 36, 260-261 (1914). 

(5) Roemer, Ber. 6, 1103 (1878). 


3:7545 CHLOROCVCLOPENTANE 
(Cyclopentyl chloride) 


HsC-CHsyxH 


C 6 H 9 C1 


Beil. V - 19 
V t -( 4) 
V 2 -( 4) 


B.P. 114-115.5° eor. (1) Df =* 1.0051 (1) (2) n?? «= 1.4510 (1) 

114-115° at 748mm. (2) 1.005 (4) 1.4509(2) 

114.1-114.9° (3) 

114° (4) 


[For prepn. of 0 from cyclopentanol (1:6412) with boilg. cone. HC1 4- CaClj (87% 
yield (5)) (0), or with cone. HC1 at 110° (87% yield (2)) (1) (7) (8), or with PClj at 0° 
(31 (4) see indie, refs. I (Some cyciopcntene (1.8037), b.p. 34°, may also be formed but is 
readily sepd. by distn 1 [For prepn. of C from cydopcntane (1 :8400) with CI 2 see (13).l 
C over B&CI* at 300-400° at 15-20 mm. yields (9) cydopentenc (1 :8037). 

[C with C«H g 4- AIClj gives (54% yield (10))phcnylcyclopentane (cyclopcntylbenzenc), 
b.p. 217°, Df = 0.9474, nL° « 1.5280 (10); for reactn. of C with 2-methylpyridine (a- 
picohne) see (1 1); for reactn. of C with Na 2 SOj at 200“ sec (4).] 

C with Mg in dry ether gives (1) (21 (5) (7) cydopentyl MgCl; this with CO 2 gives (1) (7) 
cyclopentanccarbo'cyhc acid [Beil. IX-6J, b.p. 215.5-216° cor., £)*° « 1.0510, n{) =» 1.4534 
(1) (amide, IfLs. from MeOH, m.p. 170° cor. (1J, I7S° (12)). 


® Cydopentyl mercuric chloride CjHjHgCl: m.p. 10S.5° (4). (The method of formn. 
of this denv. is not stated but 13 presumably from RMgCI + HgCIi-l 

3:7545 (l) ZebnaUI. Ber. *1, 2G27-2G2S (190$). * { 2 ) Zelinsldl, Mikhlina, Evcntova. Ber. C6. 
Z422-142G (1933) (3) Kohlrnusch. Reitz, Stockmair, Z. pAyjiA. Chcm. B-32, 235 (193(3), (4) 

Turkiewiez, Eilat, Ber. 71, 284-285 (1938). (5) Pilat, Turkiewiez, Ber. 72, 15 27-1531 (1939). 
(G) Yarnall, Wallis. J. Orp. Chcm. 4, 287 (1939). (7) NeunhofTer, Sehlutcr, Ana. 52G, 70 (1930). 
(8) Canals, Mcmsscron, Granger, Gastaud, Bull. soc. chirn. (5) 4, 2018 (1937). (fl) Badische 
Anihn u. Sodafabnk. Gcr. 255.53S, Jan. 3, 1913, Cent. 1913, I 477. (10) ZclinskR, Titz. Ber, 64, 
185 (1931). 

(11) Tech 1 ts chiba bin e, Bull. soc. chim. (5) 0, 435 (193S). (12) Nenitzeseu, Cantuniari, Ber . 
65, 811 (1932). (13) Bailey, McAllister (to Shell Development Co.), UA 2,342,072, Feb. 15 
1914; C A- 38, 4G21 (1914). 


3:7550 1,1-DICHLOROBUTANE CII*.CIIt.CHj.CIlCli C«H s Cl 2 Bell. 1-119 

(n-Butylidcne (di)chloride) I, 

Jr- 

BJ>. 114.5-115° at 763 mm. (1) />? - 1.0803 (7) n?? « 1.4355 (7) 

113.8-113.9° (2) 

113-115° (3) (7) 

[For prepn. (47% yield (4)) from n-butyraldehyde (1:0130) by aetn. of PCI* (39% 
yield (9)) see (1) (2) (3) (9); for formn. from butane by chlorination rcc (5) (6); for formn. 
from ndiufyl chloride (3:71fiO) on chlorination see (7) (S}.[ 



3:05G3 


l,3-DICHLOROPROPANONE-2* 


92 


[C with equal wt. ethyl mercaptan gives (34% yield (33)) l,3-6£s- (ethyl mercapto)- 
propanone-2, b.p. 117-121° at 15 mm. (33) (corresp. semicarbazone, m.p. 98-99°), but 
C with large excess ethyl mercaptan (4 wt. pts.) gives also l,2,2,3-tetra(ethylmcrcapto)- 
propane, oil (33). — C (1 mole) with benzyl mercaptan (2 moles) in ale. NaOH yields 
(34) l,3-6»s-(benzylmercapto)propanone-2, oil, which on oxidn. in acid soln. with KMnOi 
gives the corresp disulfone, ndls. from ale., m.p. 182° (34).] — [For reactn. of C with alk. 
sulfides and/or polysulfides in prepn. of resins see (37).J 

0 with KI even at room temp. (7) yields 1,3-diiodoacetone, pr. from acetone, m.p. 61°. 
(For reaction of C with McMgBr as means of prepn. of sym.-dichloro-ter-butyl alcohol 
(3:5977) see the latter.] 

[C with excess cone. aq. or liq. HCN in ale. at 30° for 12 hrs. (11) cf. (35) or with 25% 
HCN in pres, of a little NH«OH (3G) yields fr£'-dichloro-<*diydroxyisobutyTonitri!e (not 
isolated), which on hydrolysis with HCl (11) (35) (36) gives the corresp. acid, /9^'-dichloro 
a-hydroxyisobutyric acid, m.p. 91-92° (11).] 

[G with diazotized aniline in pres, of NaOAc yields (3) 1 ,3-dichloro-l - (henzencazo)- 
propanone-2, red-or. cryst. from hot ale., m.p. 150-157° (3); for corresp. homologs using 
diazotized o-toluidine or p-toluidinc see (3).] 

[C with cquiv. molar quant, thioacctamidc in acetone or nlc. followed by htg. with 
ZnCl» (38) (39) gives 4-(chloromethyl)-2-mcthylthiazole hydrochloride (free base is oil, 
b.p. 05-67° at 3 mm. (3S) (39)); for polymerization of this prod, by htg. see (3S). — 0 
with thiobenzamide in acetone followed by htg. of resultant intermediate with HCl in 
acetone gives 4-(chloromethyl)-2-phenylthiazole hydrochloride (yields: 80-81% (40) 
(41)) (corresp. free base, m.p 51° (40), 4S.2-51.2 0 cor. (41)); for rcactns. of this prod, see 
(41). — For analogous reactn. of C with many other substituted thiobenzamides to give 
corresp. substituted thiazoles see (40) (39).] 

(C with cquiv. molar amt. carbamyi chloride in dry ether at room temp, for 15 min. is 
claimed (2) to yield fr/J'-dichloroisopropyl carbamate (" Aleudrin ”)» white cryst. from 
ale., m,p. SO-81° (2); C with 2 molar equivs. of carbamyi chloride similarly treated is 
claimed (2) to yield 0,0-dichloroisopropyl allophanate, cryst. from 00% ale., m.p. 182° (2); 
note, however, that in view of the facta that the C used in the cited work was obtd. from 
l,3-dichloropropanoI-2, that the b.p.’s of this precursor and C arc almost identical, and 
that the C employed was purified only by distillation, tlio indicated esters may have been 
due to the presence of unoxidized starting material.] 


® l,S-Dichloropropanone-2 semicarbazone: m.p. 120° (23). [Note that this prod, is 
very sensitive to heat (care in rccrystn. from aq. or C 6 He) and is also changed by stdg. 
in solution (23).] 

@ l,3-DichIoropropanone-2 4-(p-bromophenyI)semicarbazone : ndls, from ale., m.p. 
190° cor. dec. (42). [From C + 4-(p-bromophenyl)semicarbazide in ale. refluxed for 
12 hrs. (42).] 

( ® Condensation product (C17H19O4N3SCI2) of C with N-methyl-3-(caibohydrazIdo)- 
1 pyridinium p-toluenesulfonate: cryst. from 1:1 alc./ether, m.p. 115° cor. (43). [From 
C with nicotinic acid liydrazide metho-p-toluenesulfonato in abs. ale. on refluxing for 
15 mins. (43).] 


3:0363 (l) Markownikow, Ann. 208, 353-35S (1881). (2) Sen, Barat, J. Indian Chem.Soe. 2, 
77-81 (1925). (3) Favrel, Bull. toe. Mm. (5) 1, 9S3-9S6, 9S9 (1934). (4) Posner, Rohde, -tfer. 
42, 3237-3242 (1909). (5) Edwards, Evans. Watson, J. Chem. Soc. 1937, 1944. (6J Olutt, 
Fischer, J. prakt . Chem. (2) 4, 54-55 (1871). (7) von Hoerman, Ber. 13, 1706-1709 ( 1 . 

(S) Cloez, Ann. chim. (6) 9, 1G7-170 (18S6). (9) Erlenbach, Ann. 269, 4G-4S (1892). 
Conant, Quayle, O w . Syntheses, Coll. Vol. 1 (2nd ed.), 211-213 (1941); Coll. Vol. 1 (1st eu.j, 
206-207 (1932); 2, 13-15 (1D22). 
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[C with CI2 in CCL yields (8) a-chloroisovaleryl chloride (3:8144), Up. 148-149° (to- 
gether with some 0-chloroisovaieryl chloride).! 

[C on cat. hydrogenation using Pd as specified (13) gives 95% yield isovaleraldehyde 
(1:0140), b.p. 92° (13) (use of Pt0 2 gives (14) only small yield).! 

[For reactn. of C with acetylene + AICI3 in pet. eth. at 0-5°, yielding on treatment with 
aq. 0-chlarovinyl isobutyl ketone, b.p. 63-65°, see (15); with cyclohexeae + AICI3 in cyclo- 
hexane yielding cyclohexyl isobutyl ketone, b.p. 216-219°, L = 0.8S67, «d ~ 1.58155, 
see (16) ; with sodium azide in benzene yielding isobutyl isocyanate see (17),J 
C on hydrolysis yields isovaleric acid (1 : 1050), b.p. 176.5°. — For the amide, anilide, 
p-toluidide, and other derivs. corresp. to C see isovaleric acid (1:1050). 

3:7500 (1) Leimu, Ber. 70, 1049 (1937). (2) von Auwera, Schmidt, Ber. 46, 474 (1913). (3) 
Martin, Partington, J. Chan. Soc. 1930, 162. (4) Kohlrausch, Pongratz, Z. physik. Chan. 
B-22, 382 (1933). (5) Bardan, Cent 1932, II 354. (6) BrGH, Ann. 203. 24 (1880). (7) B4- 
charap, Jahresber. 1850, 429. (8) Michael, Ber. 34, 4055-1056 (1901). (9) Scheuble, Ger. 
251,806, Oct. 8, 1912; Cent. 1912, II 1503. (10) Clark, Bell, Trans. Roy. Soc. Can. (3) 27, HI, 
97-103 (1933). 

(11) Verkade, Bee. trav. chim. 30, 197 (1916). (12) Tromp, Rec. trav. chirrt . 41, 299 (1921). 
(13) Froscbl, Danoff, J. prakl. Chan. (2) 144, 221-222 (1935). (14) Grignard, Mingasson, 
Compt. rend. 185, 1176 (1927). (15) NeUes, Baeyer (to I.G.), Bnt 461,080, March 11, 1937; 
Ger. 642.147, Feb. 25, 1937, Cent. 1937, II 2597, C.A. 31, 4676 (1937). (16) Ncnitzescu. Cioran- 
eseu, Ber. 69, 1823 (1936). (17) Naegeli, GrOntuch, Lendorff, Helv. Chim. Acta 12, 247-248 
(1929). 


3:7563 d.M-CHLORO-2-METHYLPENTAHE CaHisCl Beil. I — 

CH3 Cl Ij— 

CHj CIIj.CHz-i — Ah 2 l2 ‘ (111) 

H 

B.P. 110-130° (1) 

[For prepn. of C from levorotatory 2-metbyIpentanol-I with PCI5 in CHClj or from 
dextrorotatory 2-methylamylamine with NOC1 see (1).) 

3:7563 (l) Levene, Mikesa, J. Biol Chem. 84, 579-580 (1929). 

3:7565 d,J-3-CHLORO-2-METHYLPENTAKE CjH»Cl 

(Ethyl-isopropyl-carbinyl chloride) Cl CHj 

CHj.CHz— i — A — CHj 
H A 

B.P. 115-116.5“ dec. at 762 mm. (1) 

[For prepD. of G from 2-methyIpentanol-3 (1:6194) with PCU see (X) J 
3:7565 (l) Grigorowitsch, Pavlov, J. Russ. Phys.-Chem. Soc. 23, 166 (1891). 


Beil. I - 148 

Ii- 

Iz-dll) 
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DIVISION B, SECTION 2 
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3: 7580 meso-2,3-mCHLOROBUTANE C 4 H 8 CI 2 

(tncso-^-Butylene diehloride) CH3 — CH — CH — CH3 

t I 

Cl Cl 


Beil. I — 
Ii— 
V(82) 


B.P. 

116.0° 

115.9° 

115.5-116.5° 

114-116° 

113.14° 

49.52° 

49-0-50.5° 

49.4- 49.7° 

48.5- 49.0° 


0) (2) 
at 760 mm. (3) 
at 746 mm. (4) 
(5) 

at 746 mm, [6) 
at 80 mm. (6) 
at 80 mm. {7) 
at 80 mm. (6) 
at 80 mm. (6) 


F.P. 

-80.4° (1) 


[See also d,l-2,Z-dichlorobutane (3:7615).] 


Df = 1.1023 (6) 

n?> = 1.4395 (6) 
1.4392 (6) 
1.4386 (6) 
1.4385 |6) 

Df = 1.1134 (5) 

1.1067 (2) 

7$ = 1.4413 (2) 
1.443 (5) 


[For prepn. of C from trans- butcne-2 with Cl 2 in light (63% yield (6)) (7) cf. (5) indie, 
refs.; for formn. of C from d, i-cn/ihro-3-chlorobut anol-2 (3:8004) (16% yield (6)) or from 
(+) tftreo-3-chlorobutanol-2 (3:8002) (15% yield (6)) with SOCI2 see (6) (note that from 
d,f-er|/<fcro-3-chlorobutanol-2 with FCU in CllCh a mixt. of C + its cf.t-isomer (3:7615) 
is obtd. (6»; for formn. of C from d,f-2-chlorobutane (3:7125) with Cl 2 in light (42.7% 
yield.) see (2).) 

[C with CI2 (slight excess) in dark at —17° gives (5) 36.5% 1,2,3-trichlorobutane (3:5935) 
+ 18% 2,2,3-trichlorobutane (3 : 5680).] I 

[C with ale. KOH gives same results as does the d.Z-isomer (3:7615) (3}.] f 

3:7580 (l) Timmermans, Bull toe. chim. Belg. 36, 504 (1927). (2) [Tishchenko, Churbako'/ 
J. Gen. Chem. (U.S.S.H.) 7, 663-CG6 (1937) ; Cent 1937, II 372; C.A. 31, 5754 (1937). (3) Navej 
Bull. soc. chim. Bclg. 39, 435-439 (1930). (4) Lucas, Simpson, Carter, J. Am. Chem. Soc. 43 
1467 (1925). (5) Tishchenko, Churbakov, J. Gen. Chem. ( U.S.S.R. ) 6, 1553-1558 (1936); CeruV 
1937, 1 3785; C.A. 31, 2165 (1937). (6) Lucas, Gould, J. Am. Chem. Soc. 63, 2541-2545 (1941) j 
(7) Taufen, Murray, Cleveland, J. Am. Chem. Soc. 65, 1131-1132 (1943). j 


3: 7585 3-CHLORO-3-METHYLPENTANE 
(Diethyl-methyl-carbinyl chloride) 


C 6 H j3 C1 
CH^ - 

CH, CH~i- CH; CH3 

da 


Beil. I - 149 
Ii-( 64) 
I;-(112) 


B.P. 


B.P. (1 conld .) 

116° 

<1> 

85° 

at 280 mm. (5) 

115-118° 

(2) 

69.5° 

at 160 mm. (6) 

116-117° 

(3) 

68-69° 

at 160 mm. (7) 

117-118° 

at 750 mm. (4) 

35° 

at 25 mm. (4) 

111° 

at 761 mm. (5) 



if" » 0.8900 (4) ' 

„g „ 1.4310 (31 
1.4308 (7) 
• 1.4303 (6 ) 
jD } 4 = 0.8893 [1> 

0.878 (3J 

= 1-4215 (3) 


[For density of C at 0°, 15°, 25°, 50°, and 65° together with parachors at 0°, 25°, and 50° 
see (9)-] 

[For prepn. of C from corrcsp. ale., diethyl-methyl-carbmol (3-methylpentanol-3) 
(1:6189), with PC1 5 (8), HCl gas (1) (2) at 0° (5) or 10-15° (59% yield (7)) see indie, refs,- 



1051 


LIQUIDS WITH D? < 1.15 


3 : 7585 - 3:7595 


with diphoegcnc (3:5516) sec (4); for forran. from 3-methyIpcntcne-2 (1:S2G0) 4* cone. 
HC1 sec (3); for formn. (together with other products) during reaction of 2-cthyIbutanoM 
(1:0223) with IIC1 + ZnCb sec (6).J 
C with Mg in dry ether yields (7) corresp- ItMgCI. 

@ Diethyl -methyl-acetanilide: m.p. 8G.&-£S.6° (G). (From C via conversion to RMgCl 
and reaction with phenyl isocyanate (6).J 

3:7585 (l) Schreiner. J. prakl. Chem. (2) 82, 295 (1910). (2} Gilman, Schulte, J. Am. Chem. 
Soc. 49, 2330 (1027) (3) Nnsarow, Ber. 70, <321 (1937). (4) Nekrassow, Mdnikow, J. prnkt. 

Chem. (2) 127, 217-218 (1930). (5) Favorskii, Zalesskn-Kibardine, Bull toe . c/u'm. (4) 37, 1230 
(1925). (0) Whitmore, KarnaU, J. Am Chem Soc CO, 2535 (1938). (7) Whitmore, Badert- 
acher, J- Am. Chem. Soc. 55, 1561 (1933). (b) llutlerow, Bull toe. chlm, (2) 5, 23-24 (18GG). 
(9) Quayle, Owen, Beavers, J. Am Chem. Soc. St, 3107-31 1 1 (1939). 


3:7590 1-CHLORO-2.2-DIMETHYLBUTANE 
(/«•- Amy) -ca rbi nyl chloride; 
neohexyl chloride) CHj—CHr 

B.P. 116.1° at 736 mm, (I) 

113.6-115° (2) 


CII 3 CgHnCl Beil. S.N. 10 

i CH, 


in, ii 


n f? = 1.4200 (1> 
1.4100 (2) 


[For prepn. of C from 2,2-dimethylbutanc (oeohexane) (1:8510) with Ch in the cold 
see (2).[ 

[C with Na yields (1) a mi'et. of 4 compounds: 11.8% 1 , 1 ,2-trimcthylcyclopropane, b.p. 
56.5-57° at 735 mm., = 0.G9G7, «i>° - 1-3SS0; 7.S% 2,2-dimcthylbutcnc*3 ((er-butyl- 
cthylene) (1:8225); 27.1% 2,2-diraethylbutane (neohexane) (1:8510); and 4.3% normal 
coupling prod , 3,3, 6, G-tctramethyl octane, b.p. 125° at 140 mm., =» 1.423.) 


3:7530 (1) Whitmore, Carney, J. Am. Chem. Soc. C3, 2G33-2G35 (1911). (2) Wlutmore, Bern- 
stein, Mixon, J. Am. Chem. Soc. CO, 2539 (1938). 


3:7595 a,a'-DICHLORODIETirYL ETHER Cl 

(his-(a-Chlorocthyl) ether) 1 

CII 3 — CII, 


CII 3 — CII- 

ii 


> 


CiHaOClj Bell. I - 007 
Il- 
ls- 


B.P. 110-117° (1) (2) 

112.5-114° (3) 


Z>; 5 « 1.106 (3) n?? - 1.4186 (3) 


Colorless Iiq. at first immiscible with aq. but grad, hydrolyzing (especially on warming) 
to acetaldehyde (1 * 0100) and HCI (1) (2). 

[For prepn. of C from acetaldehyde (1 :0100) with dry HC1 gas see (2) (l).] 

For identification hydrolyze C to acetaldehyde (1:0100) (3), dcrivatizc the latter, e.g,, 
via the p-nitro- or 2,4-dmitrophenylhydrazoncs. 


3:7595 (1) Lichen, Ann. 100, 337 (1S58). (2) Geuther, Laatsch, Ann. 218, 16-18 (1883). 
Gebauer-Fuelnegg, Moffett, J. Am. Chem. Soc. 60, 2009 (1934). 


( 3 ) 
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2-CHLORO -2-METHYLBUTAN ONE-3 CHj CsHsOCI 

CH3 — c — A — CH3 


Befl- S.N. 87 


A Ai 


B.P. 117.3° (I) 2>f - 1.0083 (1) ng = 1.42014 (1) 

IFor prepn. of C from 2-methylbutanone-3 (isopropyl methyl ketone) (1:5410) with 
SO 2 CI 2 in cold (84% yield ( 1 )) or with CI 2 by vapor-phase chlorination (2) see indie. refs.J 
0 with 20% aq. Na 2 C 03 refluxed for 37 hrs. gives (1) 2-methylbutanon-3-oI-2 {Beil. 
1-832, Ii-(422), Ij- (873)1, b.p. 143° (1). 

C with 40% aq. NaOH refluxed 20 hrs. gives (1) trimethylacetic acid (1:0410), b.p. 
163°, m.p. 35° (1) (note structural change during this reaction). 

C with aq. KCN in cold for 1 hr. gives (1) 2,3-dimetbyl-2,3-epoxy-n-butyronitriIe, b.p. 
157.8° at 747 mm., Of « 0.9314, n|? = 1.41334 (1). 

3:7597 (I) Delbaere. Bull. soc. ehim. Bely. 51, 1-10 (1912); Cent. 1942, II 763-761; CJL. 3 7, 
5018 (1043). (2) Justoni, Chimiea e induslria (Italy) 24, 195-201 (1942); Cent. 1943, 1 1659. 


3:7598 cf ,f-3-CHLOROBTJTAN ONE-2 H 

C 4 H 7 OCI 

* Bed. I - 669 

(a-Chloroethyl methyl ketone) 1 

& in ' 

Ii-(348) 

I.-(731) 

B.P. 


B.P. ( cordd .) 

<G) If- 


117-119° 

(1) at 760 mm. ( 8 ) 

49-50° at 70 mm. 

- 1.032 (5) (18) 

114-117° 

at 760 mm. (2) 

4G° at 40 mm. 

( 10 ) 


110-117° 

(3) 

32° at 40 mm. 

(4) 


11G° 

at 770 mm. (4) 

40-41° at 30 mm. 

( 2 ) 


115° 

at 758 mm. (5) (15) 

33-34° at 30 mm. 

(7) 


• 115° 

( 6 ) 

26° at 18 mm. 

(4) ' 


114-115° 

(7) (16) 




114° 

(9) 





[See also l-ddorobulanone-2 (3:8012).] 

liquid with penetrating odor. — Insol. aq., eas. soL ale., ether. 

{For prepn. of C from ethyl methyl ketone (butanone-2) (1:5405) with CI 2 in pres, of 
CaCOa + aq. (yields of C about 75% always accompanied by 25% of the isomeric 1- 
chlorobutanone-2 (3:8012)) see (2} (6) (7) (10) cf. (11); with CI 2 as vapor-phase chlorina- 
tion see (12) (13) (14); with CI 2 diluted with dry CO 2 see (15) (4); with CI 2 in sunlight see 
(5) (16); with SO 2 CI 2 In sunlight see (5) (16) (17) cf. (11); with JV-chlorourea in diL AcOH 
see (1) (8); for prepn. of C from acetyl chloride (3:7065) with ethylene over activated 
carbon at 100° and 50 atm. see (18) (note that acetyl chloride + ethylene -f- Aids at 0° 
gives 4-chlorobutanone-2 (3:7640) q.v.); for prepn. of C from 2-chlorobutene-2 (3:7105) 
with Cl 2 + aq. + CCU (65% yield) see (3).] 

[C on reduction using yeast (20)gives Jevorotatory 3-chlorobutanol-2,b.p.l39° (cf.3: 8000), 
but with Zn 4- HC1 (15) C yields butanone-2 (1:5405).] 

C on oxidn. with cone. HNO 3 (5) (16) (20) yields a-chloropropionic acid (3:6125). 

C on hydrolysis with aq. in s.t. at 150° for 6-8 hrs. (15), or C with ale, alk. (15) or MeOH/ 
KOH (21) in cold, gives (84% yield (21)) butanone-2-ol-3 (acetyl-methyl-carbinol) (acetoin) 



1053 LIQUIDS WITH D?> < 1.15 3:?S9S 

(1:5448) (as consequence of latter reactn. C reduces Tollens' reagt. or Fehling’s soln. in 
cold). 

C! with satd. aq. NaHSOj soln. yields (15) a NaHSOj addn. cpd. 

(C with cone. aq. KCN at 0° for 1 hr. gives (80% yield (21)) 2,3-epoxy-2-methyl-n- 
hutyronitrile (cr-cyano-a./S-dimetbyl-ethylene oxide), b p. 145®, £*4° = 0 9540, nf> a 
1.4079 (21); C with ale. KCN gives (21) a mixt. consisting mainly of the above prod, to- 
gether with a little a-mcthylacetoacetonitrile [Beil. III»-(433)], b.p. 382-184° at 745 mm. 
with slight decompn. (22), b.p. 78° at 19 mm. (22), 63-70“ at 12 mm. (23J. (Note that the 
above represents a correction of the earlier views (5) (16) (24).)) 

(C with cone. aq. (NHOjSQj at 70° yields (9) butanone-2-suIfonic acid-3.— C with 
NaNj in aq. contg. AcOH yields (10) 3-azidobutanone-2, oil, b.p. 46° at 2 mm.) 

(C with Na in abs. ether gives (15) by bimolecular coupling 3,4-dimcthylhexanedione- 
2,5 (BciL 1-798, It- (409), Ij- (S47)], b.p. 210° (15), 82° at 11 mm.; note therefore that sodium 
must not be used for drying C d. (24).] 

[C with triethyl orthoformatc (1:3241) in abs. ale. in pres, of NHaCI as cat. gives (70% 
yield in 10 days but in absence of NHiCl only 39% (24)) a-chloroethyl methyl ketone 
diethylacetal, b.p. 80-61“ at 36 mm., £>f - 0 9773 (24).] 

[C with ethyl sodio-acetoacetate in abs. ether (4) or abs. ale. (25) (2G) (24) gives (yields: 
45-60% (24), 27-28% (26)) the expected ethyl a,0-diaceto-n-butyratc {Beil. HI-757 
IIIi-(265), IIIr(46S)}, b.p 150° at 28 mm. (25), 121-124“ at 11 mm. (26). — C with ethyl 
acctoacetate (1:1710) + aq. NH4OH + NH3 gas htd. for 1 hr. gives (26% yield (4)) 
3-carbethoxy-2,4,5-trimethylpyrrole [Beil. XXII-31, XXII I -(497)], yel. cryst. from ale. 
or pet. eth., m p. 101.5-102.5“ (4), 104-105“ (27), also obtd. from the above ethyl a,&- 
diaceto-n-butyrate with cone, aq NH4OH on warming (4). ~ C with methyl acetoacetate 
(1:1705) 4 + cone. aq. NH«OH in the cold gives (4) methyl 0-aminocrotonate, m-p. 82-84° 
(4), which only on htg. condenses with the ester to give 3-carbomcthoxy-2,4,5-trimethyl- 
pyrrole [Beil. XXII-31), cryst. from diL ale., m.p. 124.5-126° (4) — C with methyl aceto- 
acetate (1.1705) + CHjNHj (33% in aq.) refluxed for some hours gives only very small 
yield (28) of 3-carbomethoxy-l,2,4,5-tetramethylpyrroIc, cryst. from Igr., m p. 101° (28).) 

[0 with diethyl acctonedicarboxylatc (1:1772) in dry ether at -15° treated with NHj 
gas gives (10.7% yield (29)) 2'carbethoxymethyb3*Mrbethoxy-4,5-dimethyIfuran bp. 
110-115° at 0.2 mm. (29J.J 

{For condcns. of C with various phenols and phenol ethers see (30).] 

[0 with ale. NHs gives (15) in the cold the difficultly isolatable 3-nminobutanonc [Beil. 
IV-319, IW(452)j, but on warming this condenses bimolecularly yielding (15) (8) tetra- 
methylpyrazme [Boil XXIII-99, XXIH|-(28)] f ndls. with 3HjO from aq , m.p. 74-77°, 
but aq lost in desic. to anhydrous prod., m.p. 86° (8) (corresp. picrate, m.p. 194-195° 
(31)). — C with aniline (2 moles) gives (15) on refluxing 2,3-dimethylindole [Bed. XX-319 
XX, -(130)), mp. 107-109° (15).) 

[C with thioformamide in abs. ale. for 4 days at 0° gives (22% yield (17)) 4,5-dimethyl- 
thmole, b p. 81-83° at 59 mm. (17) (corresp. picrate, cryst. from ale., m.p. 186-187° (17)). 
— C with NH, dithiocarbamate in abs. ale. refluxed H hr. gives (40% yield (17)) 2-mercaptol 
4,5-dimctbylthiazole, cryst, from EtOAc, m p. 163.5-163 8° (17J. — G with benzamide + 
powd. CaCOj htd. at 110-120° for 10 hrs. gives (24% yield (32)) 4,5-dimethyl-2-phenyl- 
oxazole {Bed. XXVII r (219)J, m.p. 50°, b.p. 128-130° at 5 mm. (32). — G with thiobenz- 
amide + NaOAc htd. in abs. ale. gives (65% yield (32)) 4,5-dimethy!-2-phcnyIthiazole 
b.p. 126-128° at 6 mm. (32).] H J 

® S-CUorobutanone-2 sendcarbazone: m.p. 14S“, or on slow htg. 143-145° dec. (33), 
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3:7598 {1) B&hal, Detoeuf, Compt. rend. 153, 1230 (1911). (2) Kling, Bull. soc. ckim. (3) 33, 
325-326 (1905); Ann. chim. (8) 5, 537-539 (1905). (3) Groll, Hearne (to Shell Development 
Corp.), U.S. 2,060,303, Nov. 10, 1936; Cent. 1937, I 4155; C.A. 31, 419 (1937); Brit. 437,573, 
Nov. 28, 1935; French 787,529, Sept. 24, 1935; Cent. 1936, II 2227. (4) Korschun, Ber. 38, 
1125-1129 (1905). {5} van Reymenant, Bull. acad. roy. Bdg. 1900, 724-742; Cent. 1901, I 95. 
(6) Justorn, Chimica c industria {Italy) 24, 89-94 (1942); Cent. 1943, I 383. (7) Blaise, Bull, 
soc. chim (4) 15, 733 (1914). (8) Godchot, Mousseron, Bull, soc . chim. (4) 51, 356 (1932). 
(9) Backer, Strating, Zuithoff, Bee. Iras. chim. 55, 761-764 (1936). (10} Forster, Fierz, J. Chem. 
Soc. 93, 675 (1908). 

(11} Kolshorn, Ber. 37, 2474-2476 (1904). (12) Justoni, Chimica e industria {Italy), 24, 
195-201 (1942) ; Cent. 1943, I 1659. {13} Calkins (to B. F. Goodrich Co.), U.S. 2,120,392, June 
14, 1938; Cent. 1939, I 251; C.A. 32, 5854 (1938). (14) I.G., French 813,131. May 26, 1937; 
Cent. 1937, II 2071. (15) D6mfctrc-Viadesco, Bull. soc. chim . (3) 6, 404-415, 807-829 (1891). 
(16) Henry, Bull. acad. roy. Bely- 1900, 57-63; Cent 1900, 1 1123. (17) Buchman, Reims, Sargent, 
J. Org. Chem. 6, 767-769 (1941). (18} Frolich, Wiezcvich (to Standard Oil Dev. Co.), U.S. 
2,006,198, June 25, 1935, Cent. 1936, I 2827; C.A. 29, 5457 (1935). (19) Santomauro, Biochem . 
? 111. ■ * • " If *1 I . , )) N. V. de Bataafsche Petroleum Maatschappij, French 

. ■■ r»:s 

: ' l\ . • 591 (1939); Rend. ist. lombardo set. 71, 407-424 (1938); 

CJl. 5t, 3268 (1940). (22) Mohr, J. prakt. Chem. (2) 90, 199-200 (1914). (23) von Braun, 
Rudolph, Ber 67, 1770 (1934). (24) Youtz, Perkins, J. Am. Chem. Soc. 51, 3512 (Note 5); 
3514 (1929). (25) Korschun, Roll, Gazz. chim. ital. 41, I 188 (1911). (26) Willstatter, Clarke, 
Ber. 47, 307 (1914). (27) Knorr, Hess, Ber. 44, 2762 (1911). (28) Korschun, Roll, Bull. soc. 
chim. (4) 33, 1107-1108 (1923). (29) Reichstein, Zschokke, Syz, Helv. Chim. Acta 15, 1115— 
1116 (1932). (30) Curd, Robinson, J. Chem. Soc 1933, 714-720, 1178-1179. 

(31) Piloty, Ber. 43, 496 (1910). (32) Friedman, Sparks, Ada m s, J. Am. Chem. Soc. 59, 2263 
(1937). (33) Blaise, Bull soc. chim . (4) 17, 426 (1915). 


3-.7G00 2-CHLORO-2,3-DIMETHYLBUTANE 

(Dimcthyl-isopropyl-carbinyl chloride) 


B.P. 118° (1) 

117-119° (2) 

112° at 749 mm. (3) 
68° at 186 mm. (6) 


C 6 H 13 Cl 

CH 3 ch 3 

CH 3 — i — — (!) — CHa 


k 


£& = 0.8769 (2) 
DL 9 = 0.8784 (3) 


Beil. I - 161 

11- 

12- 
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<& 2,3-Dftromo«2,3-dimethylbutafle: ca.p. 173-174* cor. (6), 160-165° (8). {From 
C with Brs (6J.J 

3:7600 01 Sdw. Ber. 7, 933 (1874): Bn. 6, 36 (1873). (2) Asehsn, Bcr, 31, 1502 (IS3S). (3) 
Pavlov, Ann. 1S>C, jl*{ (1879). {)} Henry. Bcc. fro » chim 25, 147 (1906). (5) Whitmore, 
Rnlhroct, /- Am- Ctem. Sac. 55, 1107-Z10S (1933). (6) Bartlett, Condon. Schneider, J. Am. 
Chan. Soc. 66, 1533, 1537 0944). (7) Whitmore, Laughlin. J. Am. Chan. Soc. 55, 3735 (1935) 
(S) Crosse, Ipatieff, J. Qtq. Chan 8, 440-01 <l5H3). 


3; 7C03 rf^-METHYL-n-BOTyRYl. CHLORIDE H C^HjOCl »e2. H - 300 


fEthyl-methsWyl Monde! c ^ 

J j 

Hi— 

Hi-(270) 

CH, 6 



B.P. HS.O-U8.3* at 761 mm. (1) Z>f « 0.0017 ( 1 > r$ « 1.41005 (1) 
115.8-110.0° (2) 

115-110° (3) 

(The dextrorotatory Torm ol C, b.p. 119-120°, Er? = 0.990, - 1.4177, has also 

been reported ( 4).} 

{For prcpa- of C from d,/-2-methyibutanoic acid-1 (1 : 1103) with SOCIj see (l).} 

(For acta of PCl 4 on C see (5).) 

0 with K cthyLtacthyl-acetate yields <61 corrcsp. anhydride, b.p- ZG3-I0i° at 17 mm. 

0 on hydrolysis yields d.l-cthyl-tnethyl-acetic acid (I '1105) (for the amide, anilide, 
jHolmdtde, and other den vs. corresp. to C ece 1 . 1105). 

3:«C03 (l) Leonu. Bn. 70, 1049 (1337). {2) Kohlrausch, Poujtratx. Z. phynk. Chen. B-27, 
382 (193-3). (3) Rupe, Ann. 3 69, 33* (1909). H) Kenj'on. Phillip*. Pittnwa, J. Chon. Soc. 
1933, 1050. (51 von Braun, Jos tea, Month, Ann. 453, 146-147 (1927). (6) Vfcrkade. Rec. hat 
chim. 36, 203 (1016). 


3:70q5 3-CHLORO-2,4-DlMETHYLPENTENE-2 C 7 H n Cl 

CHj CH, 

~Cih 


iij— <!; h— 


B.P. IIS-120* (1) 


1 0.9513 (!) 


Beil. I - 221 
1,- 
Ir~ 


IFor prepn of C from 2,4-dimethylpentanone-3 (dt-Lsopropyl ketone) (bobutyroec) 
(1:5433) with I*Clj we (IJ j 

0 with ale. KOI! gives (1) 2,4-dimethyfpentadiene~2,3 (tetramethjbilene) (Beil. 1-258, 
lr(12i>}, bp 70° fl), 80. 5° at 703 tnm. (Beil. V(12I)J. 

3:5605 (!) Henri-. Bn 8. 400 (1875). 


3:7010 3 ,9 -DIC HL0R 0-2,4 -DIMETHYL PENTANE C,H ,«C! 2 

CHj Cl CH, 
Clh— — ^P-C— CUj 


h A 


Dl « 0.9513 (U 


Beil, I - 158 
Ir- 
is — 


B.p. 118-120**1. dec. (11 
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3:7625 a-CHLOROETHYL ACETATE 


H C 4 H 7 O 2 CI 



O.CO.CH 3 


Beil. II - 152 
Hr( 71) 
Ur- 


B,P. 121.5° at 746 mm. (si. dec.) (I) D]| = 1.114 (1) 

119-120° at 740 mm. (2) 

119-121° at 740 mm. (3) 

113-116° at 740 mm. (3) (4) 


Note that the same observers have noted (3) two dif. b.p.’s, viz., 110-121° and 113-116° 
both at 740 mm., on dif. prcpns.; this anomaly is still unexplained. 

[Forprepn. of C (75% yield (5)) from paraldehyde (1:0170) + AcCl (3:7065) + trace 
ZnCl 2 see (5) (1); from acetaldehyde (1:0100) + AcCl (3:7065) at 100° see (6); from vinyl 
acetate + liq. (3) or gas {7) HC1 see (3) (7).] 

C on htg. with 0.02% ZnCl 2 at 80° yields acetaldehyde (1:0100) + AcCl (3:7065) + 
paraldehyde (1:0170) (8); C passed through a tube at 360-380° or over pumice at 250- 
300° yields acetaldehyde + acetyl chlonde (9). 

C with aq. slowly hydrolyzes in cold, more rapidly on warming, yielding acetaldehyde 
(1 : 0100), AcOH (1 : 1010), and HC1. [This hydrolysis is accelerated by trace of acid, 
e.g., AT/10 HC1 (10).] 

3:7025 (1) Franchimont, Ref. trav. chim. 1, 245-246 (1882). (2) Descudfi, Compt. rend. 132, 
1568 (1901). (3) Gebadc-Euelnegg. Moffett, J. Am. Chem. Soc. 56, 2009 (1934). (4) Ulich, 
Adams, J. Am. Chem. Soe 4*3, 663 (1921). (5) Colonge, Mostafavi, Bull. toe. chim. (5) 5, 1485- 
1486 (1938). (6) Simpson, 1 Ann 109, 156-167 (1859). (7) Ger. 313,696, July 19, 1919; Cent. 
1919, IV 664. (8) Brit. 329,721, June 17, 1930; Cent. 1930, II 1611. (9) Brit. 330,511, July 10, 
1930; Cent 1930, II 2184 {10) Drushel, Bancroft, Am. J. Set. (4) 44, 376 (1917). 


3: 7630 1-CHLOROHEXENE-l Cl C 8 H„C1 Beil. S.N. 11 

CH 3 .CHz.CHj.CH 2 — CH= CH 

'.'B.P. 131-121.5” (1) ' D? = 0.8873 (1) ng - 1.4300 (I) 

[For formn. of C (together with other prods.) from either 3,3-dichloropropene-l (3:5140) 
or 1,3-dichloropropene-l (3:5280) with n-propyl MgBr Bee (1).] 

C does not react with Na t OEt at 130° (1). 

C readily reacts with Na fielding (1) hexene-1 (1 : 8255), b.p. 64°. 

C adds Bra yielding (1) 1,,2-dibromo-l-chlorohexane, b.p. 107° at 13 mm., D 2 J = 1.664, 
n|j = 1.515 (1). 

3:7630 (1) Kirrmann, Grard, j Compt. rend. 190, 876-877 (1930); Bull. toe. chim. (4) 47, 843-847 
(1930). 


3:7640 4-CHLOROBUTAINONE-2 
’ • (5-ChloroethyI methyl 

• r ketone; l-chlorobtftanonc-3) 


C<H 7 OCI 

CH 3 — C — CH 2 — CH 2 

A i. 


Beil. I - 670 

Il- 
ia- (731) 


. 120-122° 

at 

760 

mmJ 

(1) 

50-55° 

at 

16 

mmJ 

(2) 

53-55° 

at 

16 

mm. 

\(8) 

• 53° 

at 

16 

mm. 

v> 

50° 

at 

16 

mm. 

(>» 

48-50° 

at 

16 

mm. 

.«? 


[See also Z-ehlorobulanons-2 (3 : 75 98).] 
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Liquid with faint and not disagreeable odor. 

[For prepn. of C from methyl vinyl ketone [Beil. 1-728, Ii-(379), I2- (786)3 satd. at 0° 
with HCl gas directly (67% yield (4)) or in CgH 5 soln. (5); from acetyl chloride (3:7065) 
with ethylene -f* AICI3 at 0° (yields: 33% (3), 53% (6)) cf. (2) or at 100° and 50 atm. press. 
(22); from 4-chlorobutadienc-l,2 (3:7225) by eat. hydration with cone. H2SO4 at —5° 
(yield 54% crude C {!)); from /?-chloropropionyl chloride (3:5690) with Zn(CH 2 ) 2 (60% 
yield (7)); from butanol-l-one-3 (7-keto-n-butyl alcohol) by saturation with HC1_ gas at 
0° espec. in pres, of 5-10% AlClj (63% yield (8)) see indie, refs.) — (Note that C is not 
formed by chlo-ination of ethyl methyl ketone (butanone-2) (21).] 

C with hot aq. alk. or alk. carbonates gives only resins, but C on boilg. with dimethyl- 
aniline or better diethylaniline loses HQ giving (yields: 30% and 80%, respectively <7>) 
methyl vinyl ketone (see above), b.p. 79-80°; note, however, that C on warming with ale. 
KOH or quinoline loses both HQ and H 2 0 yielding (4) a mixt. of dienes, b.p. 65-75°. 

[For behavior of potential C (mixt. of methyl vinyl ketone + HCl gas in CgH«) with 
ethylene glycol (1:6465) Bee (5); for reactn. of C with tnmethylene glycol (1:6490) + 
K yielding 7-hydro xypropyl 7-keto-n-butyl ether see (3).] 

[C with 0-naphthol (1:1540) in EtOH/KOEt at 0° for 3 days gives (59% yield (9)) 
l-(y-keto-n-butyl)naphthol-2, cryst. from aq. ale., m.p. SS-89° (corresp. semicarbazone, 
pale yel. pr. from MeOH, m.p. 179-180° (9)).] 

[C with 2-methylcyclohexanone (1.5470) in EtOH/NaOEt (or sodium isopropylate/ 
isopropyl ale.) at 0° for 18 brs. gives (yields: 15% (10), 10% (20)) 2-keto-10-methyl- 
2,3,4,5,0,7,8,10-octahydronaphthalene, b.p. 129-133° at 12 mm., - 1.5250 (10).] 

(C with diethyl aodio-methylraalonate in ether gives (11) diethyl (methyl)- (7-keto-n- 
butyl)malonate, b.p. 114-116° at 0.4 mm.; C with ethyl a-isopropylacetoacetate in EtOH/ 
NaOEt as directed yields (13) ethyl A-(l)p-menthenone-3-carboxylate-4.] 

[C with aniline + cone. HCl or 40% H2SO4 htd. with nitrobenzene or HjAsC >4 yields 
(14) (0) lepidme (4-methylquinoline) (Beil. XX-395, XXIi-(150)]; for corresp. reactn. 
with other amines see (14) (6).] 

[C with 1-am'moanthraquinone [Beil. XIV-177, XIVi-(43G)[ in pyridine yields (15) 
1 - (7-keto-ri-butylamino )anthraquinone, dark red cryst. which dye cellulose acetate.] 

[0 with hydrazine hydrate in MeOH gives (80% yield (16)) (17) (19) by ring closure 
S-methyl-A’-pyrazohnc [Beil. XXIII-30], liq., b.p. 56° at 15 mm. (16), sol. aq. but forming 
the corresp. picrate, 6 PkOH, yel. ndb. from ale., m.p. 153° (16) (17) (19). — C in AcOH 
with methylhydrazme sulfate + NaOAc in aq stood 2 hrs. gives (18) l,3-dimethyI-A J - 
pyrazolme, oil, which with ethereal picric acid gives the corresp. picrate, B.PkOH, m.p. 
131.5-132.5° (18). — C with phcnylhydrazinc in ether gives (16) by ring closure 3-methyl- 
l-pltenyl-A s -pyrazoline, ndb. from ether by addn. of pet. ether, m.p 76-77° (10).] 

[0 with NHjOH.HQ + KjCOj in aq. MeOH htd for a few' minutes gives (20% yield 
(16)) by ring closure 3-mcthyI-A l -isoxazoHne [Beil. XXVII-12], oil, b.p. 60° at 15 ram. (16).] 

l-Carbamido-3.methyl-A 5 -pyrazolrae: ndls. from EtOAc, m.p 167-16S° (18), 167° 
(1C). (Note that C with 1 equiv. scmicarhazidc HCl + NaOAc in aq. immediately 
ppts. the corresp semicarbazone; this on htg. for 10 min. with strong aq. NaOAc 
(or C + scmicarhazidc HCl + strong NaOAc soln. htd. directly in dil. ale. (19)) 
loses HCl and ring-closes to the indicated dcriv ] 

<© l-Phenyl-S-methyl-Ai-pyrazoline: ndb. from ether on addn. of pet. cth , m.p. 76-77° 
(16), 77° (1). ]trom C in ether with phenylhy dra z me , followed by neutralization 
and drying with anhyd. KjCOj (1C) (I); note that the presumably intermediate phcnyl- 
hydrazonc loses HCl and by ring closure gives the indicated dcriv.) 


(» Carother*. Berehet, Collins. J. Am. Chtm. Soe. 54. 4070 (1932). (2) Schoeller. 
ZdUner (to SchmnK-hahlbauro, A.G.), U.S. 1,737.203, Nov. 2G. 1920. Cent. 1930. II 1133; Brit. 
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282,412, Feb. 15, 1928; Cent • 1929, I 143. {3) McGinnis, Robinson, J. Chem. Soc. 1941, 405- 
406. (4) Smith, Sprung, J. Am. Chem. Soc. 65, 1279-1280 (1932). (6) KOhn, J. prakt. Chem. 
(2) 156, 125 (1940). (6) Kenner, Statham, Ber. 69, 17 (1936). (7) Blaise, Maire, Bull soc. 
chim. (4) 3, 268-270 (1908). (8) Dfecombe, Compt rend 202, 1685-1687 (1936). (9) McQuiliin, 
Robinson, J. Chem. Soc. 1941, 588-589. (10) du Feu, McQuiliin, Robinson, J. Chem. Soc. 
1937, 53, 58-59. 

(11) Lm, Robinson, J. Chem. Soc . 1938, 2006. (12) This reference deleted. (13) Walker, 
J. Chem. Soc. 1935, 1585. (14) Schering-Kahlbaum, A.G., Brit. 283,577, March 7, 1928; Cent. 
1929, 1 3148. (15) I.G., Brit. 485,175, June 9, 1938; French 828,581, May 20, 1938; Cent. m». 
II 3465. (16) Mflire, Bull. soc. chim. (4) 3, 274-279 (1908). (17) Freudenberg, Stoll, Ann. 
440, 44 (1924). (18) von Auwers, Heimke, Ann. 458, 205 (1927). (19) von Auwers, Ludewig, 
Ber. 69, 2348-2349 (1936). (20) Dfecombe, Compl. rend. 213, 579-581 (1941); Cent. 1942, II 
1568. 

(21) Forster, Fierz, J. Chem. Soc. 93, 669 (1908). (22) Frolich, Wiezevich'(to Standard Oil 
Development Co.), U.S. 2,006,198, June 25, 1935; Cent. 1936, I 2827; C.A. 29, 5457 (1935). 

3:7650 1,3‘DICHLOROBUTENE-l Cl Cl k C4H 8 C1 2 Beil. S.N. 11 
CHr-i— chJih 


B.P. 130-183" (1) DS = 1.130 (1) rig ■= 1.4D4 (1) 

Note, C by virtue of facile allyllic transposition easily isomerizes to 1,1-dichlorobutene- 
2 (3:7685) q.v. 

[For prepn. of C from crotonaldehyde (1 :0I50) with PC1 5 see (1) (2); the resulting mixt. 
of C with its synionic isomer (l,l-dichlorobutene-2) (supposed by (2) to have been only 
the latter) has been separated by very precise fractnl. distn. (1).] 

Q with NaOEt yields (1) l-chloro-3-ethoxybutene-l, b.p. 132-133° at 760 mm., 54-65° 
at 46 mm., D]g ~ 0.960, ng = 1.432 (1). 

0 with NaOAc yields (1) l-chloro~3-acetoxybutene-l, b.p. 57-58° at 16 mm., D\\ - 
1.090, njj “ 1.443 (1). [Note that crotylidene diacetate (l,l-diacetoxybutene-2), prepd. 
,(95% yield (3)) from crotonaldehyde (1:1050) with A&.0, gives (3) with dry HC1 the 
isomeric 3-chIoro-l-acetoxy butene-1, b.p. 64° at 13 mm., D™ = 1.083, n;? = 1.451 (3).] 

3:7650 (1) Kimnann, Compt. vend. 199, 1228-1229 (1934). (2) KekulS, Ann. 162, 98-100 (1872). 
(3) Kirrmann, Bull, soc , chim. (5) 5, 917-918 (1938). 


3:7655 d,I-4-CHLOROKEXENE-l Cl CtHuCl BeU. I - 315 

■ (Allyl-ethyl-carbinyt chloride) (afc _ oa 4_ CHi _^ 2I _^ 

H 

B.P. 120-133° dec. (1) 

[For prepn. of 0 from hexen-l-ol-4 (allyl-ethyl-carbinol) [Beil. 1*444] with PClg see (1).] 
0 with ale. KOH yields (1) hexadiene-1,3 [Beil. 1-253], b.p. 72-74°. • 

3:7655 (1) Fournier, Bull. soc. chim. (3) 15, 402, 886 (1896). 
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SOLIDS 


3:0503-3:0505 


{11 J Grimfttrt, Adam, BuIZ, toe. chim. (2) 30, 19-21 (1881). {12) Barbagtia, Bcr. 7, 457-400 
(1874). {13} Consortium fur Elektrochem. Xnd.. French 707,852, July IG, 1031; Cent. 1931, 
II 2056. {14} Akashi, Bull. Inst. Pkys.-Chem. Research ( Tokyo) 12, 320-340 (1033); Cent. 1933, 
1 30G6; C.A.27, 3447 (1933). {15} Kting. Bull. toe. chim. (3) 33, 322-323 (1905); Ann chim. (S) 
6, 474-475 (1905). {16} Frjtsch. Bcr. 26, 598 0803) ; Ann. 279, 315-316 OS94) . (17} Malinov- 
BkU, J. Gen. CKem. {V S S R.) 9, 832-830 (1939), C. A. 34, 375 (1910). {18} Erlenbach, Ann. 2G9, 
IS- 19 (1892). {19} 4V is! i conus, Bcr 43, 3532-3533 (1910). (20} Smirnoff, J. Russ. Phys.-Ckem. 
S<K. 35, 854-872 (1903); Cent 1901, 1 576 

{21} Henry, Compt. rend. 94, 1428 (1882). {22} Vfllkcr, Ann. 192, 03-93 (1878). (23} von 
Romburgb, Vcrstao Akad IVctensehappen Amsterdam 31, C55-G50 (1922), Cent. 1924, E 159; 
C.A. 18, 1271 (1924). {24} Ingold. J. Chem. Soc. 119, 328-329 (1921). (25) Ingold, Sako, 
Thorpe, J Ch cm. Soc 121, 1197 (1922). <26} Dcrn’yanov. Feofifafctov, J. Gen. Chem. (U.S S.R.) 
9, 340-360 (1939). Cent. 1939. II 2913: C A 34, 3S5 (1910). (27) Winke!. Proskc, Bcr. 69, 
700-701 (1936). (2 S) Khmont, Chcm. Ztff. 69, 521 (1922). {29} Ho*5, fink, Bcr. 48, SOOi (1915). 
(30) Raachig. Prahl. Bcr 59. 2027-2028 (1926) 

(31) Pnanisrfmikoir, Locate witscb, Bcr. 68, 1867 (1935). {32} Kuhn, J. prakt. Chcm. (2) 
15G, 121 (1940) {33} Rojahn, Lcmme, Arch. Charm. 263, G15-G1S (1925). {31} Fromm, 

Kapeiler, Taubmann. Bcr. 61, 1357-1358 (1928). {35> Glattfcld, Schneider, /. Am. Chem. Soc. 

GO, 417 (1938). (36} Fourneau, Bull. soc. ch\m (4) 29, 413-414 (1921). (37) I.G.. French 
785,705, Aug. 17, 1935, Cent. 193G, I 1134. {3S> Hooper, Johnson. J Am. Chem. Soc 56, 470- 
471 (1934). (39) Johnson (to Winthrop Chem. Co.). VS 2.014.493, Sept. 17, 1935; Cent. 193G, 
I 1114, C.A. 29, 73 14 (1935). <40} Suter, Johnson. Rec Iran, chim 49, 1006-1068 (1930). 

(41) Huntress, Pfistcr, J. Am. Chem . Soc. 65, 1668-1670 (1943). (42) Wheeler, /. Am. Chem. 

Soc . 51, 3654 (1929). (43) Alien. Gates, J Am. Chem. Soc. 6, 596-601 (L9U). 

3: 0505 PHENYL CHLOROACETATE CjHtOjC! Beil. VI- 133 

VIH 87) 
VI*- (154) 

M.P. B.P. 

45° (l) {2} 330-335° <6} Dj 4 ~ 1.3202 <9) ng « 1.5146 {9} 

44-45° (3) 155° at 65 mm. {7} 

44° (5) 133-120° at 14 xnm. {2} 

43° (7J 

40.2° (6) 

Ndla. or Ifts. from ale. — Insol. aq.; eas. sot. ale., ether. 

{For prepn. of C from phenol (1:1420) with chloroacetyl chloride (3 5235) on htg. 
alone (7) {6} {3), in ether soln. + pyndine (2), or with AIClj in CS* (1) see indie refs.; 
with chloroacctie acid (3' 1370) + PaO& in CHClj (8) or on htg. with POClj or ZnCi* (5) 
see (S) {5}.} 

C hydrolyzes rather easily, even slowly on stdg. in moist air (3) Cob mere refluxing 
for far, with abs. ale. or with ale. NaOEt undergoes trans-esterification yielding (3) ethyl 
chloroacetate (3:5700) and phenol (1:1420) 

C in ether treated with NHg gas reacts vigorously yielding (3) NH t phenolate (sol. in 
aq,) and cldoroacetamide (insol. aq ), mp. 118° {3>. 

C with aniline (2 motes) at 80° for 1 hr gives (4} aniline hydrochloride (sol. in aq.) 4* 
pheuyl iV-phenylami noa eet a te {Beil. XII-47I} pptd from aic. by addn of aq , m p 82-83® 
(4). {Note that C on bodg with aniline yields {4} iV-pbenylaminoacetanihde (N-phenyl- 
glycsne anilide) {Beil. XII-556}, mp. 111-112“ {4} { 

C with phenylhydrazine (2 moles) at 50° for }£ hr. yields (4) phenyl 0-phenylhydra- 
zinoacetate [Beil XV-3211, lfts, from CsH® or from ale. by addn. of aq., m p. 93-94® (4), 
C htd. with AlCla for 5 hrs. at 130-140® gives (10) o-hydroyyphenacy] chloride (vol. 
with steam), m p. 74°, + p-hydroxyphenaeyl chloride (not vol. with steam), m.p 148®. 

C + equal wt. pyridine htd. at 100° gives {1} cpd. C.CsHsN.SHjO, cdls. from ale., m p. 
165-168® dec. (U), cf. (4). 
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DIVISION B, SECTION 2 
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3:7665. d.I- 6 -CHLOROHEXENE-l Cl CjHnCl 

(Biallvl hydrochloride) I 

CH 3 — C-CH 2 .CH 2 .CH=CH 2 

H 


Beil. I - 215 
Il- 
ls- ( 102 ) 


B.P. 131-125° at 760 mm. (1) 
120-124° {2} 

64-66° at 103 mm. (1) 
43-45° at 46 mm. (1) 
28-30° at 13 mm. (1) 


= 0.8891 (1) ng = 1.4279 (1) 

DP - 0.9141 (1) ng = 1.4305 (1) 
ng = 1.4332 (1) 
C] ! = 0.9106 (2) ng = 1.4350 (2) 


[The levorotatory isomeride of C has also been reported (3) from dextrorotatory hexen- 
l-ol-5 with PCI 5 in ether, b.p. 119-122° (3); ozonolysis followed by treatment with Brj/aq. 
yields (3) levorotatory -y-chloro-n-valeric acid.J 

[For prepn. of C from hexadiene-1,5 (biallyl) (1:8045) by shaking at room temp, with 
5 vols. cone. HC1 for 120 hrs. see (1) (4) (yield of C is 23% accompanied by 57% 1,5- 
dichlorohexane (3:9340) and other products (1)); for prepn. of C from hexen-l-ol-5 [Beil. 
1-444] with PCI# in CHCI 3 (30% yield + much resin ( 2 )) see ( 2 ) (attempts to obt. C from 
this ale. with HC1 gave (2) as a result of ring closure only 2, 5-dimethyl tetrahydrofuran 
[Beil. XVII-14J, b.p. 93°).) 

C on oxidn. with Cr 03 /H 2 SC >4 for 2}$ hrs. at 90-95° gave {2} formic acid (1 : 1005) but 
no allylacetone. 


3:7G65 (1) Cortese, J. Am. Chem. Soc. 52, 1519-1521 '(1930). (2) Courtot, Pierron, Compt. 
rend. 190, 1057-1059 (1930). (3) Levene, Haller, J. Biol. Chem. 83. 599 (1929). <4) Wurtz. 
Ann. chim. (4) 3, 171 (1864). 


3:7670 3-CHLOROHEXANE C 6 Hi 3 C1 Beil. S.N. 10 

(sec.- (3 )-Hexyl chloride; H 

ethyl-n-propyUarbinyl chloride) ^ CHi . CHj _i_c Hl CHj 

Cl 

B.P. 123° (1) Z>Io - 0.87O (2) n?? - 1.4163 (2) 

59.5-60° at 96 mm. (2) 

[For prepn. of C from hexene-3 (1:8270) in CHCI 3 by shaking with cone. HC1 for 48 
hrs. (45% yield) (HC1 gas in CHCI 3 fails) see (2) (for Btudy of rate of reaction in various 
solvents see (4)); from hexanol-3 (1:6203) in ether + HC1 gas for 5 days see (1); for formn. 
of C (together with other products) from reactn of 2-ethvlbutanol-l (1:6223) with HC1 + 
ZnCl 2 see (3).] 

C with Mg in dry ether gives RMgCl which with O 2 yields (3) hexanol-3 (1:6203); 
this ale. upon oxidn. with C 1 O 3 /H 2 SO 4 yields (3) hexanone-3 (2,4-dinitrophenylhydrazone, 
m.p. 146.5-148.5° (3); semicarbazone, m.p. 110.5-111.5° (3)). 

3:7670 (l) Lagerev, Shadmanov, Trudy Uzhehskego Gosudarsl. Untv. 6, 89-91 (1936); C.A. 35, 
2120 (1941). (2) Spiegler, Tinker, J. Am. Chem. Soc. 61, 942 (1939). (3) Whitmore, Karnatz, 
J. Am. Chem. Soc. 60, 2535 (1938). (4) O'Connor, Baldmger, Vogt, Hennion, J. Am. Chem. Soc . 
61, 1455 (1939). 
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LIQUIDS WITH Df < 1.15 


3:7657-3:7660 


3:7657 3 -CHLORO-2-METHYL-1 ,2 -EPOXYPRO PANE CiHjOQ Beil. S-N. 2362 
(“ /3-Methylepiehlorohydrin ") CH 2 CI 



fir - 

B.P. 122-0° (1) flf = 1.102S (1) - 1.4340 (1) 

Colorless lxq.; C is sol. aq. to extent of 3 g. in 100 g. aq. at 20° (1). — C with aq. forms 
a const.-boilg. mixt. (b.p. 89.8®) contg. 74.4% C + 25.6% aq. (1). 

[For prepn. of C from l,3-dichloropropanol-2 (dichloro-ter-butyl alcohol) (3:6985) 
with aq. Ca(OH)» (93% yield (1)) see (1) (2); from chloroacetone (3:5425) with diazo- 
methane in ether see (3),] 

C with aq. especially at elevated temps., or C stirred for 3 hrs. at 90-95° with aq. contg. 
0.1% H 2 SO 4 until mixt. becomes homogeneous, gives (1) (4) (by hydration through ring 
opening) 95% yield (1) 3-chloro-2-metbylpropanediol-l,2 (0-methylglycerol monochloro- 
bydrin) (3:9190). [Note that alk. also catalyzes this hydration but reacts with the prod.] 
[Note also that HC1 may not be used since it adds to the epoxy ring yielding (3) 1,3-dichloro- 
2-methylpropanol-2 (3:5977).] 

C on distn. with 12% H 2 SO 4 at ord. press, yields (1) (5) quant, a-methylacrolein (“ meth- 
acrolem ”) [Beil. 1-731]. 

C with cone. aq. NH 4 OH + alk. yields (1) l,3-diamino-2*methylpropanol-2 [Beil. IVj- 
(739)1. 

3:7057 (1) Hearne, DeJong. 7nd. £nff. CkemJX, 940-943 941). ^(2) Groll, Hearne (to BheU 


(1938). 

3:7060 d,f-3-CHLORO -2-METHYLPENTENE-l CeHnCl ‘Beil. S.N. ll 

(a-Ethyl- 0 -methylallyl chloride) Cl CHj 

CH s .CH 2 — A — i=CH 2 

B.P. 120-124® (1) 

Note. C by virtue of allylic transposition would be expected to be in equilibrium with 
its nynioiuc isomer l-chIoro-2-rnethylpentcne-2 (y-ethyl-^-methylallyl chloride). The 
material reported by (1) was regarded as C; the isomer appears to be as yet unrecorded. 

[For prepn. of C from 2-methylpenten-l-ol-3 by htg. with S0C1 2 + pyridine at 65® for 
4 hra. sec (1).] 

C in McOH refluxed 4 hrs. with NaSCN gives (1) a-cthyl-0-methylallyl isothiocyanate, 
b.p. 190-200° at 760 mm., 75-90° at 10 mm. ( 1 ). [This prod, with cone. H 2 SO 4 at 0° 
yields 4-ethyl-5,5-dimethyl-2-mercaptotMazoline, color cryst. from ale., m.p. 115-118° ( 1 ),] 
3:76C0 (1) Bruson, Eastcs, J. Am. Chem . Soc. 59, 2013 (1937). 



3:7080-3:7685 


d,!-l ,2-DICHLOROBUTANE 
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- Colorless liq. with not disagreeable odor. ' 1 ’ • 

i [For prepn. of C from butene-1 with Cl 2 in aq. (5), in CCU (2), or at elevated temp, and 
press, in pres, of CaCl 2 + other cab (8) (some 1,2,3-trichlorobutane (3:5935) is also formed 
(5)) see indie, refs.; for prepn. of C from 1-chlorobutane (3:7160) with CI 2 in sunlight or 
u.v. light (other isomers are also formed) see (9) (10) (11) (4) (7) (other isomers are always 
formed, and yield of C is about 17% (7)) see indie. refB.; for formn. of 0 from 2-chlorobutane 
(3:7125) with Cl 2 in light see (6).) , 

IC with Cl 2 at —17° in dark gives (12) 1,2,3-trichlorobutane (3:5935) as main product.] 
[C is not hydrolyzed by boilg. aq. K2CO3 (6) but on htg. with excess 7-15% aq. NaHCOj 
Na 2 C03 at 135-195° under press, for 1-6 hrs. gives (13) butanediol-1,2 [Beil, 1-477, 
Ir(545)] + 2-chlorobutene-2 (3:7105) 4- ethyl methyl ketone (1:5405) 4- mixt. of buten- 

1- ol~3 and buten-2-ol-l.] 

[G passed as vapor over heated soda-lime as directed (9) (4) (10) (11), or 0 4- aq. vapor 
at 200-500° over silica gel -f- cat. (14), gives (24.8% yield (9)) butadiene-1,3 (divinyl) 
[Beil. 1-249, Ii-(107), Ir(224)M 

[C with ale. KQH (1 mole 4- 25% excess) refluxed 3 days gives a mixt. contg. (2) cf. (18) 

2- chlorobutene-l (3:7075) + cts-l-chlorobutene-1 (3:7110) 4* frans-l-chlorobutene-1 
(3:7110); note that by this method no butyne-1 is formed (15) and can be obtd. from 
C 4- ale. KOH only by very drastic treatment, e.g., htg. in a.t. at 130-135° for 16-20 hrs. 
UBM 

[For reactn. of G with phenylacetonitrile (betizyl cyanide) + NaNH 2 in liq. NHj giving 
(40% yield (16)) l-cyano-2-ethyl-l-phenylcyclopropane, b.p. 93-94° at 1 mm., Di a = 
0.9921, no = 1.52457, see (16); for condens. of 0 with diphenyl ether (1:7125) 4 * AlClj 
see (17).] ‘ 1 ' 

3:7680 (1)'"' - n V — - l -~ ^ (1927). (2) Navez, Bull. toe. chim. Bda- 

39.435-440 \ ' . .• iysik. Chem. Bf4S,9 (1940). (4) Perkin, 


(17) Coleman, Hadler (to Dow Chem. Co.), 

(18) Hpnnf, Hinkamp, J. Am. Chem. Soc. 67, 1197 (1945). 


3:7685 l,l-DICHLOROBUTENE-2 CiH 6 C1 2 ' Bell. 1-205 

(Crotylidene (di)chloride) CH3 — CH=CH — CHCI 2 li — 

1 h — 

BJ?. 124-125° (1) D\i = 1.140 (1) ng - 1.466 (1) 

1 c by virtue of facile allylic transposition easily isomerizes to 1,3-dichlorobutene-l 
(3:7650) q.v. ‘ . 

[For prepn. of G from crotonaldehyde (1:0150) with PCls see (1) (2); the resulting mixt. 
of C with its syniomc isomer (1,3-dichlorobutene-l) (supposed by (2) to have been only C) 
has beenseparated by very precise fractional distn. (1).] 
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3:7676 tt,I-4-CHtOROHEXENE.2 a C,H u Cl Beil. I - 21 S 

(a-Ethyi-y-inettiylaUyi chloride: „„ 1 ^.. t 

o-ethylcrotyl chloride) CHj CIIj-O-GH^CH.CK, ],-(102) 

H 


B.P. 

123-124° 

at 780 mm., 

si. dec. (!) 

_25 — 

n r> ” 

1.4356 

(4) 

132-120“ 

dec. 

(2> (3) 

O53 « 0.9118 (6) 



73-76° 

at 136 mm- 

(4> 

_SQ __ 

n D ~ 

1.4400 

0> 

<50-07° 

at 110 mm. 

(5) 


1.4385 

(5) 

65-67° 

at 110 mm. 

(2} 


1.4382 

(5) 

65-70° 

at 110 mm. 

(3) 




38-43° 

at 30 mm. 

(6) 




30“ 

at 13 mm. 

{I) 




30° 

at 10 mm. 

(7) 





Note. The possibility that C may by virtue of allylic transposition exist or react in 
the form of ita as yet unisolated symomc isomer 2-chlorohcxene-3 (-y-ethyl-«-met hy I ally l 
chloride) should not be overlooked. 

{For prepo. of 0 from hexen-2-ol-4 (cr-etbyl-HnethylaUyl alcohol) (l) (Beil. 1-445} 
with do- HC1 gas at 0“ (5) (81% yield 12)), with cone. &q HCl (7>, with PC! S (5) (6) (54% 
yield (8)), or with SOCls in ether -f- quinoline at 0* (I) see iodic, refs.} 

C is readily hydrolyzed. C on shaking with aq. at 15“ W 81% hydrolyzed in 48 hra.‘, 
100% in 90 min. at 40° (2). — 0 Mth 2>g pis. aq. + 1 pt. CaCOj stood 3 days gives in 
good yield (1) 4-chlorohexen-2-ol, b.p. 49-50° at 12 mm. (1) {acid phthalate, m.p. 52-53° 
0); p-nitrobenzoate, m.p. 35-37° (1); iV*(p-xenyl)carbamate, m.p. 102° (1}J. 

6 on htg. in s.t. at 120“ with MeOH/KOH gives (3) 4-raethoxybcxcne-2, b.p. 110-113“ 

( 3 ). 

(For reactn. of C with phenol -f KjCOj in acetone sre (S) (5); for extension to many 
phenols see (G); for rcactn. of C with dietbyiaodiomalonate sec (4); for reactn. of C with 
NUz or ammes sec (9) j 

C on oxuln. mth CrOj/H-SOi at 40° gives (55% yield (2)) hexen-2-onc-4, b.p. 137- 
140° (2) [2,4-dmitrophcnylhydrazonc, m.p. 100-101* (2) } 

3:7tW» (1) Airs, Balfc, Kenyon. J. Chm.. Soc. JM2, 24-20. (2) Courtot. Pierron. Bull. toe . 
ehim (4j 45, 200-291 (1929). (3) Keif. Ber 39, 1643-1001 (1906). 41. 2742 (10OS) (4) Shonle. 

tVald°. J Am Chnn. Soc 55, 4619-4052 (1933). (5) Smith. Uiumsde, Lauer. Leeklcy, J. Am, 
Chtm Soc Cl. 30M) (1939). (6) Hurd. Puterbaueh. J. Or < 3 . Chem 2, 381-3S6 (1937). (7) 
Boettcher (to 1 G ). Ger 513.304, Nov. 20. 1930; Cent. 1931. I 1007, C.A. 25, 1200 (1931). {9} 
Hurd. Cohen. J. Am Ckcm. Soc. 53. I'M" -1922 (1931). (9) Boettcher (to I.G.). Ger. 487,787, 
Dec 10. 1929, Cent, 1930, I 1050. 


317G80 d ,M ,2 -D XCHLOROBBT AKE C*H t C!i Beil. I — 


{o-Bulylene dichloride) 

CHj — Cllj — OH — CHj 

I, -(38) 


ii ii 

M61) 

B.P. 121.0* (1) (2) (6) 

D? - 1.1110(2) 


123-120° at 7C0 mm. (3) 


« 1.440 (7) 

abt. 125° (4) 

D? « 1.1182(C) 


123-125° et 758 mm. (7} 

1.1187(7) 


121-122° at 735 mm. (5) 

DJ 5 - 1.1244 (2) 

nl? «* 1.4474 (2) 

31° at 28 mm. (5) 


1.4472 (3) 
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hydrazine, ro.p. 108° (1)), and 0-phenyl-n-butyrophenone (1,3-diphenylbutanone-l) [Beil. 
VII-453J, m.p. 74° (1) (II). — Forreactn. of C with AICI3 4- p-xylene (16), mesitylene <11 J, 
acenaphthene (17), anisole {18}, methyl p-tolyl ether (7), methyl 3,5-dimethylphenyl 
ether (19) see indie, refs 1 

C on hydrolysis with aq. yields a-crotonic acid (1 : 0425), m.p. 72°; for the amide, anilide, 
p-toluidide, and other derivs. corresp. to C see 1 : 0425. 

3:7693 {1) Kohler, Am. Chem. J. 42, 395-396 (1909). (2) Staudinger, Becker, Hirzel Ber 49 
1991 (1916). (3) Luniak, Ber. 42, 915-910 (1909) (4) Henry, Bull. acad. toy. Belg. (3) 30, 

42 (1898); Cent. 1898, II C63. (5) Maxim, Bui. Soc. Chim. Romdnia, 10, 97-115 (1928); Cent. 
1929, I 2161; C.A. 23, 2697 (1929). (6) Jones, Mason, J. Am. Chem. Soc. 49, 2533 (1927). 
(7) von Auwers, Ann. 421, 30-36 (1921). (8) Kohlrauscli, Pongratz, Z. physik. Chem. B-27, 
193 (1934). (9) von Auwers, Schmidt, Ber. 4C, 474 (1913) (10) Kuhn, F. Kohler, L. Kohler, 

Z. physiol. Chem 247, 197-219 (1937); Cent. 1937, II 2391 ; C.A. 31, 6264 (1937). 

(11) Fuson, Christ, Whitman, J Am. Chem. Soc. 58, 2450-2452 (1936). (12) von Auwera, 
Spies3, Ber. 34, 191-192 (1901) (13) Brown, J. Am. Chem. Soc. 60, 1325-1328 (1938). (14) 

Rupe, Schaerer, Helv. Chim. Acta 8, 803 (1925). (15) Wedekind, Ann. 378, 288 (1910). (16) 

von Auwers, Risse, Ann. 502, 291-292 (1933). (17) Fioser, Hershberg, J. Am. Chem. Soc. 61, 
1280 (1939). (18) von Auwers, Ann. 439, 150 (1924) (19) Ref. 7, pp. 97-100. 


3:7095 6-CHLORO-2-METHYLPENTANE CjHnCl Beil. I — 

(Isohexyl chloride) Cl CHj Ii-(53) 

<WcH, CHi.CH,.— A— CH, Ii_ 

A 

B.P. 125-120” at 701 mm. (1) 

[For prepn. of C from iV- (benzoyl )isohexylamine with PCI5 followed by aq. see (1).] 

C on htg, in ale. noth djethyl sodiomalonate in a s.t. at 100° for 4 hrs. gives an ester 
from which 2-methyloctanoic acid-8, b.p. abt. 230®, was obtd. by conventional methods (1). 

3:7695 (l) Clarke, J. Chem. Soc 103, 1699 (1913). 


CoHiaCl Beil. I - 144 
H M 52) 

CH3.CHi.CH5.CH, — dj — CH, li-(lOO) 

Cl 

B.P. 125-127” (1) O 2 ,' = 0.8094 (3) ng ‘ « 1.4142 (3) 

123-126” (2) 

122.5” at 764 mm. (3) , D|' - 0.8702 (3) 

61° at 100 mm. (3) 

[For prepn. of C from corresp. ale. hexanol-2 (1:6210) with cone. HC1 at 125® (90% 
yield (3)) or cone. HC1 (1) (2) see indie, refs.; for forarn. of C (together with other products) 
from reaction of 2-ethylbutanol-l (1:6223) with cone. HC1 + ZnCl« see (4).) 

C on passing over Pyrex glass or unglazcd porcelain at 160-500° loses HC1 (6). 

[For study of rate of reaction with KI in acetone see (2).] 

C with Mg in dry ether gives RMgCl; upon treatment with oxygen this gives (4) hexanol- 
2 (1:6210) q.v. 

® n-Butyl-methyl-acet-anilide: m.p. 91-92® u.c. (1). [From 0 via conversion to 
RMgCl and reaction with phenyl isocyanate {!).) 


3: 7715 2-CHLOROHEXANE 
{sec.- (2 )-Hexyl 
chloride; n-butyl- 
methyl-carbinyl chloride) 
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LIQUIDS WITH Df < 1.15 

Crotylidene diacetate (from crotonaldehyde (1:0150) -f AC 2 0 in 95% yield (3)) gives 
(3) with dry HC1 3-chloro-l-acetoxybutene-l,_ b.p. 64° at 13 mm., Dfo = 1-083, ftf> = 
1.451 (3), derived from the synionic isomer of C. 

3:7G85 (l) Kirrmann, Compl. rend. 199, 1228-1229 (1934), (2) KekuIS, Ann. 162, 9S-100 (1872). 
(3) Kirrmann, Bull, eoc . chxm. (5) 6, 917-918 (1938). 

3:7690 S.3-DICHXORO-2-METHYLBUTENE-1 C 6 H S C1 2 Beil. S.N. 11 

Cl CH3 

CHj — i — i=CH 2 

Ai 

B.P. 124-126° at 762 mm. (!) D\ 9 = 1.085 (1) 1 # - 1.4513 (1) 

55-57° at 60 mm. (1) 

[For prepn. of C from 3-chloro-2-methylbutene-2 (3:7335) with Clj + NaHCOj at 0° 
see (1) (yield 80% together with 10% 2,3 > 3-tricbloro-2-methylbutane (3:4755), m.p. 
182-183° (1}) ] 

0 on htg. gives by allylic transposition l,3-dichloro-2-methylbutene-2 (3:8170) (1). 

3:7C90 (!) Tishchenko, J. Gen. Chem. (U.S.S.R.) 8, 1232-1246 (1938); Cent. 1939, II 4223; 
C.A. 33, 4190 (1939). 


3:7693 a-CROTONOYL CHLORIDE 

CHj- — C — H 

CiHiOCl 

Beil. H - 411 


H — AA — CO.Cl 


n,-(i88) 

H 2 -(302) 

B.P, 126° (1) 

- 1.060 

(9) 


124-126° (2) 

124-125° at 769 mm. (3) 

- 1.0905 

(3) 


124-125° (4) (5) 

124° (6) 

123-124° (7) 

122.6-123.6° (8) 

34-36° at 18 mm. (3) 

Cj 7 ‘ = 1.0823 

(9) nU' 8 

- 1.46001 (9) 


The name crotorvoyl chloride is employed to avoid possible confusion with 1-chlorobutene- 
2 (3:7205) often designated as crotonyl chloride because of its relationship to crotonyl 
alcohol (butcn-2-oM). 

[For prepn. of C from a-crotonic acid (1:0425) with SOCl 2 (yield: 95% (5), 80% (11)) 
[0) (8) (10) in pet. ether (80% yield (2)), or with PCL (81% yield (3)) (7) (4), or with 
PCI5 (12), L or with benzoyl chloride (3:6240) (yield: 72-80% (13)) see indie, refs.; for 
prepn. of C from NaX with PCI5 + POClj (1), with PClj in ether (26% yield (14)), or with 
POClj (9) see indie, refs.; for prepn. of C by distn. of isocrotonyl chloride see (12).] 

0 with EtOH yields (4) (by addn. of tho resultant HCI) ethyl /S-chloro-n-butyrate 
(3:8373). 

[C on htg with NaX. (3) or with EtjN + C«H S in tho cold (15) gives (81% yield (3)) 
crotonic anhydride (1 : 1155), b p. 248°.] 

[For rcactn. of C with methyl diazoacctate sec (2), with NaN* sec (6).] 

(C with AlClj + CeH* in CSj in light gives (61% yield (11)) (l) both phenyl propenyl 
ketone [Beil. VI I -3 68, VIIi-(lW)], b.p. 135-140° at 20 mm. (1), 90-95° at 2 mm. (11), 
n” - 1.5175 (11) (corrcsp. l,3-diphcnyI-5-mcthylpyrazoline from ketone with phenyl- 
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DIVISION B, SECTION 2 
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3:7735 S-CHLOROHEXATETRAENE-1,3,4,6 Cl C«H fi Cl Beil. S.N. 14 

v CH2=C^C=i— CH=CH: 

B.P. 137° dec. at 760 mm. (1) = 0.9997 (1) nf>° =» 1.5280 (1) 

t ) 83° at 163 mm. {1} 

55° at 64 mm. {1} 

[For prepn. of C from l,4-dichlorohexatriene-2 l 3,5 (3:9304) with MeOH/KOH at 10- 
16° or with NaOMe in dry MeOH see (1).) 

C on cat. hydrogenation yields (1) n-hexane (1;8530). 
r C on oxidn. with aq. KMnOi + N&2CO3 soln. for 10 hrs. at 35-45° gives (1) oxalic acid 
dihydrate (1:0445). ' 

3:7735 (1) Coffman, Carothers, J. Am. Chem. Soc. 55, 2040-2047 (1933). 


3: 7740 n-VALERYL CHLORIDE CjH 9 OCI Beil. H - 301 




CHj.CH2.CH2.CH2— C=0 

Hi- 

, H 2 -(266) 

B.P. 

127-128° 

id 

F.P. -IIO.O" (2) tiP - 1.0004 (3) 

riD » 1.4207 (3) 

127.2° 

(2) 


1.4200 (4) 

126.9° at 756 mm. 

(3) 



126° at 730 mm. 

(4) 



124.8-126.8° 

(5) 



125-127° 

(6) 



123-127° 

m 




, [For prepn. of C from n-valeric acid (1:1060) with PCI# (60% yield (8)), with PClj 
(77% yield (9)) (1) or PClj + ZnCl 2 (75% yield (8)), with S0C1 2 (yield: 92.5% (7), 84% 
(4), 77% (8)), with benzoyl chloride (3:6240) (84-76% yield (6)), or with oxalyl dichloridc 
(3:5060) (95% yield (10)) Bee indie, refs.] 

C htd. with sodium n-valerate yields (11) n-valeric anhydride (1:1137), b.p. 218°. 

[C with EtMgBr gives (66% yield (4)) 3-ethylheptanol-3 ; C + AICI3 treated at 0° 
with ethylene gives (74% yield (12)) (13) n-butyl 0-chloroethyl ketone (l^chloro-hepta- 
none-3), but its constants have not been reported.] ' * ' ' ’ ' ’ 

[C with AICI3 and phenol yields (14) 66% o-(n-valeroyI)phenol, b.p. 130“ at 10 mm., 
= 1,0435, nD U “ 1.5309 (semicarbazone, m.p. 204-204.5°), and 29% js(n-valeroyl)- 
phenol, cryst. from pet. ether, m.p. 63°, b.p. 197.5-198.5° at 10 mm. (benzoate, m.p. 92°).] 
C on hydrolysis yields n-valeric acid (1:1060), b.p._186®. — For the amide, anilide, p- 
toluidide, a-naphthalide, and other derivs. corresp. to C see n-valeric acid (1 : 1060). 

- ~ t» . » « ... /»' 1« 010 /ON 17> 833 (1895). '(2) Timmermans. 

, J. Chem. Soc. 1936, 162. (4) 
ohlrausch, Pongratz, Z. physik. 
>-1328 (1938). (7) Fierz-David, 
». Roy. Soc. Can. HI 27, 97-103 
lich, Adams, J. Am. Chem. Soc. 

(11) Pickard. Kenyon, J. Chem. Soc. Ml, 1432 Note (1912). (12) Kenner, Statham, Ber. 69, 
17 (1936). (13) Schering-KaUbaum Akt. Ges., Brit. 282,412. Feb. 15, 1928; Cent. 1929,1 143. 
(14) Sandulesco, Girard, Bull. soc. chim. (4) 47, 1308-1309 (1930). 
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3:7715-3:7730 


3:7315 (I) Underwood, Gale. J. Am. Chcm. Soc. 50, 2119 (1934). {2) Onant, Hussey, J. Am. 
Chcm. Soc 47, 485 (1925). (3) Zelinsku, Prrewafskii, J. Russ, Phys.-Chem. Soc. 40, 1105-1123 
(190S); Cent J90S, I 1854, (4) Whitmore. Kamatr. J. Am. Chcm. Soc. 60, 2535 (193S). (5} 
Farraghcr, Garner, J. Am. Chcm. Soc. 43, 1721 (1921). 


3: 7720 2-ETHYLBUTYL CHLORIDE H CfcHuCt Beil. S.N. 10 

gk, cifc-i-ciwi 

Hr-CHj 

B.P. 125-127° (1) Df = 0.8914 <2> ng - 1.4230 {2} 

88° at 225 mm. (2) 

{For prepn. of C from 2-cthylbutanoM (1:6223) with SOD; + pyridine (82% yield) 
ace (2); with 45% HD in s.t. at 100° (11% yield) cec (I). (Note that 2-cthylbutano! 
{1 • 6223) with cone. HD + ZnD; gives (2) by rcarr. of the carbon chain 7 different chloro 
hc’tancs.J 

C on shaking at 79*87° for 7 hrs. with cone. HD -f ZnD; rearranges jn part to a mixt. 
of other hexyl halides (2). 

0 with Mg in dry ether gives RMgCl; upon treatment with oxygen this yields (2) 2- 
cthylbut&noM (1:6223) q.v. 

<D £-Ethyl valeranilide : rn.p 83-84° (2) (From C via conversion to RMgD and re- 
action with phenyl isocyanate; so prepared, m.p. 80.5-81.5° (2)-} 

3:7720 (l) TournMU. Matts. J phorm chxm (6) 14. 513-522 (1931), Crnl 1932, 1 2SS7, (2) 
Whitmore. KarnaU. J. Am. Chcm. Soc 60, 2533-2530 (193S). 


tf,M-CHLORO-2,4-DIMETHYLPEHTENE-l C;H»D 

D 

CH| — (!) — Cil; — C=CH; 


Beil. I - 22 
li- 
lt— 


D.P. 1 20-1 28' (1J 

•1t»— 18° at 40 mm. (1) 


ill, ill; 


fFor prepn of C’ from ethyl /5-chloroirovalerate + McMgBr m ether ecc (!).J 

3:7725 0) Lemsire. Butt a cod toy. Rely. 1909, 83-159; Cenl. IKK), I 10S2; C.A. 4, 1483-1484 
(1910). R«. Ira*, chm. 29, 51-52 (1010), 


3:7730 d^-CHLORO-5-METHYLHEXERE-l 
d,t-3-Chloro-2-methy 1 hexrne-5 
(Ally l-i v>prop>l-earbinyl 
rMondr) 

B.P. 12.V130* drc. (I) 


CjHijD Beil. 1-220 


D CHj 


ch— ca— ch~ i — i-c; 


H, 


IFor prvpn of C from 2-rar!hylhpxpn-!Wol-3 (allyl-cMpropjl-csrbinol) {Ben. 1-4471 
»i)h 1*04 ree f}) | 


3:77M ()} Fournier. toe. ekim. {3) 15, 8VJ {1895}. 
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(U-l-CHLOROPROPANOL-2 
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_ C on htg. in s.t. at 140-160° yields (29) 1,2-dichloropropane (3:5200) + acetone (1:5400); 
C similarly htd. with aq. yields (20) acetone (1:5400) + propionaldehyde (1:0110).— 
C on htg. with P 2 Os yields (5) allyl chloride (3:7035) -f 1-chloropropene-l (3:7035). 

C with aq. alk. readily gives (30) by loss of HC1 and ring closure 1,2-epoxypropane 
(propylene oxide) (1:6115), b.p. 35°. [For Btudy of rate of reactn. see' (10) (31}.] 

C on oxidn. with C 1 O 3 yields (17) (14) (IS) (5) (7) chloroacetonc (3:5425) -f AcOH 
(1:1010); C treated with Ca(OCl) 2 in cold, then wanned, yields (32) chloroform (3:5050) 
-f AcOH (1:1010); C on oxidn. with HN0 3 yields chloroacetic acid (3:1370) + AcOH 
(1:1010) 4- oxalic acid (1:0445). 

(For reactn. of C with Na 2 S yielding (9) (33) fi ,0 '-di hydroxy-di-n-pr opyl sulfide; with 
MesN in CgHs on htg. in B.t. 8 hrs. at 100° giving (48% yield (34)) /3-methylcholine chloride, 
m.p. 165° (34); with alkyl sulfates + alk. (35) to yield monoalkyl ethers of propylene glycol; 
with alkyl sulfates to yield (35) (36) 0-chloroisopropyl alkyl ethers; with Br 2 -f P to yield 

(8) l-bromo-2-chloropropane, b.p. 117.5-118° at 756 mm., Df - 1.537, n 2 D ° = 1.47447 (8), 
see indie, refs.] 

0-ChIoroisopropyl acetate: b.p. 149-150° (3) (2). [From C + AcCl (3).] 

0-Chlorolsopropyl benzoate: no b.p. recorded; Z>{® = 1.172 (14). [From C on 

htg. with BzCl at 180° (14); is saponified with great ease by alk. yielding propylene 
oxide (1:6115), b p. 35°.] 

0-Chloroisopropyl p-nitrobenzoate: unreported. 

® 0 -Chloroisopropyl 3,6-dinitrobenzoate: m.p. 76.5-77.3° (38). 

® l-(Phthalimido)propanol-2 [7V-(/3-hydrosy-n-propyI)phthalimide: m.p. 88-89° (39), 
90-91° (40). [From C + K phthalimide in s.t. at 170° for 3 hrs. (39); Bee also under 
corresp. deriv. of 2-chloropropanol-l (3 : 7917)*I 

3:7747 (1) Dewael. Bull. aoc. chim. Belg. 33, 504 (1924). (2) Henry, Bee. tmv. chim. 22, 209-210. 
326-329 (1903). (3) Bancroft, J. Am. Chon. Soc. 41, 426-427 (1919). (4) Henry, Bull, acad, 
roy. Belt 7 . 1902, 535-536; Cent. 1902, II 1093-1094. (5) Michael, Her. 39, 2786-2789 (1906). 
(6) Meerwein, Hinz, Majcrt, Sonke, J. prakt. Chem. (2) 147, 237 (1936) . (7) Henry, Bull. acad. roy. 
Belg. 1903, 397-431; Cent. 1903, II 486. (8) Dewael, Bull. aoc. chim. Belg. 39, 87-90 (1930). 

(9) Coffey, J. Chem. Soc. 119, 96-97 (1921). (10) Smith, Z. phyaik. Chem. 93, 59-85 (1919). 
(11) Oppenheim, Ann. Suppl. C, 367-369 (1868). (12) Michael, J. prakt. Chem. (2) CO, 420- 

423 (1899). (13) Oser, Ann. Suppl . 1, 254 (1861). (14) Morley, Green, J. Chem. Soc. 47, 

-- - ~ Taurke, Ber. 38, 1669 (1905). (16) Britton, Cole- 

■ ■ 227, Jan. 8, 1935; Cent. 1935, II 350; C.A. 29,1432 

1 -252 (1870). (18) Michael, J. prakt. Chem. (2) 

J.), Canadian 285,920, Dec. 25, 1928; Cent 1933, 

I 1163. (20) Tropach, Kassler, Brit. 377,595, Aug. 18, 1932; Cent. 1933, H 272-1, 

(21) Henry, Rec. trav. chim. 26, 138 (1907); Bull. acad. roy. Bdg. 1900, 523-557; Cent. 1906, 

II 1550-1551. (22) Britton. Nutting, Huacher (to Dow Chem. Co), U-S. 2,130,226, Sept. 13, 

I ■ rt, \ Apr. 


< : , 

■ Smith, 

1,918,- 

, Phyt - 

. . • (5) 4, 

281-295 (1937). 

(31) Smith, Z. phyaik. Chem. A-162, 153-156 (1931). (32) Ssuknewitach, Tschilmgarjan, 
Ber. 69, 1542 (1936). (33) Farbwerke Meiflter, Lucius Bruning, Brit. 185,403, Oct. 25, J92-; 
- -- — . *»*» mt — r a~ fi.,-. a*,- rn 9-16-247 (’19321. (35) Davidson 

; C.A. 23, 
, Kaplan. 
12 (1935). 

. ■ . )7 (1917)- 
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3:7713-3:7747 


KM 


3:7743 irmOXYACETTL CHLORIDE C,HjOiCJ 

Ciiuo.cn.-coa 


Kcil. ni - 210 

in,.( 07) 

in ; .(i73) 


n.P. 127-12H* (I) (7) Z>T- 1.1170(4) rtf - 1.42030 (4) 

123-121* (3) 

40-30* at 57 cm. (4) 


limpid Itq . with *Utm* odor and lachrymitaey character; fume* in moirt air. 
(t'nr prepn. fmra ellsoxjrwrtie ac. (1.1070) by acta. nf PQj (90% yield (2)) fee (1) (2); 
l»y Aftn. of tl.Sonyl eUorid* (00% jifM {•'»), 73% yield (3), 45% yield (4)) fee (3) (4) (5) 

(Oil 

C in aq. finks in Imttom in d!y drop* which »oon liwolvr liy hydro! yju to rthntyaee'Jc 
Mid (1:1070) 4-HCh 

3:7714 (1) Henry, ft". 2. 773-777 (1^7). (3) Pratt. ReUnwm, J. i. &* 121. 752. footnote 
(tW). (J) IlMh»trit>, HuZ. ►»- r\,n. (4) 41. M1-M2 (1912;. (I) le-imu. Her. 70. 10.7) (19.17). 
(*,) iWrwWjH rA ***. (M 9 . 492-491 Mf. (4) J, 3&»3C9 (1907). (<“,) Jow*. 

1‘o.t**, J. Ar%. Chrru ,W. 4«. 232*> (1724). 


3:7747 <f ;-l -CIILOROPROPAH 0U2 II CjHjOCI Bell. 1-303 

(IVopylefj** «**hlr>rohydn&; J, .. I t -(183) 

D<!Jrtfr>-f<epre*pyI alcohol: CM * ""V V 11 * I r <3S3) 

rhlcjnm>^th)l-ortljyl<artjiaaJ) on <3 

P.P. 

127-121* at 761 tan. (I) (14) DC » 1.I1S (*> nj? - 1.4302112) 

127* (13) MU o 

120-127* ter. alttl ran. (2) (3) (21) 

123-127* at 760 lan. (4) 

12140120.3* t «. at 771 ra (5) 

7S-MI* «t M tna. (C) 

#,’•* S^Af<wrpi 7 «rtef.t a : 7917) I 

(>3'<!™» Iq f«tnir.« with a mint., b p 03* at 741 mm , mnic. 49 I wt- 

r, - r 0 rcy 

(1\, ! ti ('. turn .-M rll^nj. (3 TflV,) I t . i It., ri H-O I/. t|y cimM. ! . i . r ' 

I!.. IV- >, + .. «;«■,!>.! (jvlj (.)) (5) (3) (.',) (2) (111 

t«* «til*e r*f* ; aft nt#— .err •*»!? (IP) ),U *V^n that (hit t* tb* f«rjy method </ prrj«s. 

r+ r»-t pve* we^7-ehJTf*-p*T«p*.ft<i.l (pr*'ptj»r>e3w»3 -exij.tdfitl fJ‘7\?l7) I 
()"<* d ff! r-vfy C" {p-JuJit neliKirfh-oe rf the iv^t) fnm |er^ar/i!.cM^ 

\r*m c'»t*4) (I MV,) with nn CJ (12) (10). with (14) (10). ** *ith h<1, (15) 
w* i*.V r»f* . f nn {erf tW a-.'J, * b i>. ■*- 11(1^ (If); (rata pc^yj-** 
* H»0 (Ml CM CM O CM Cl). %.th Cl, * aj t22> (21) {^). ft »,\l, 

'< (5 7! A* ) Cl) Kr J fees ) J2-ejy * vp-v-jar^ e>t>5-) 

(t M|SJ *-** *»* 1171 (') C) C) (74) (K»). t^/f. that |y ti^e- tae4V>i« 

t».*e* fwjt* a*, r-it. ri r-\*h C) with * ttl> 7^17) 

(5'5) 

jl"'# f f* 1 ' </ i. f-e*, a 12 fj M7i) *ttL r (lh, *tl«-***e C* jwl! f'JS tf 

It t-'n.e* cl. f’-fri 7 e-opr-AS* »<■), f- 7 ) ** jjj, 

***** 2’*'e«*- 4 *e ‘J'PtrjW U L71/1 *-.!h h‘, fr,?*nj by J Cl 
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3; 0505 {l} Kunckell, Johann&sen, Ber. 30, 1714—1715 (1807). (2) Mazmfeb, Drauzburg, Arch. 
Pharm. 250, 534 (1912). {3} Morel, Bull. toe. chim. (3) 21, 958-904 (1899). (4) Morel, Bull, 
toe. chim. (3) 21, 904-960 (1899). (5) Nencki, Ber. 26, Ref., 688 (1893). (6) Prevost, J. jrrakt. 
Chem. (2) 4, 379-380 (1871). (7) Fries, Pfaffendorf, Ber. 43, 214-215 (1910). (8) Bakunin, 
Gazz. chim. ital. 30, II 358 (1900). (9) van der Sticbele, J. Chem. Soc. 123, 1228 (1923). (10) 
von Auwers, Mauss, Ber. Cl, 419 (1928). 

(11) Barnett, Cook, J. Chem. Soc. 121, 797 (1022). 

3:0572 DI-(0-CHLOROETHYL) OXALATE C«H 8 0iC1 2 Beil. S.N. 170 

CO.O.CH 2 .CH 2 Cl 

io.O.CH 2 .CH 2 CI 


M.P. 45° (1) B.P. 132° at 3 mm. (2) 

[Forprepn. of Cfrom ethylene chlorohydrin (3:5552) with anhydrous oxalic acid (1:0535) 
by eatn. with HCi gas and htg. at 100° see (I).] 

[C with Me 8 N in CjH® gives (1) “ oxalylcholine chloride,” CuHjeC^NiCU, very hygro- 
scopic cryst. ndls. (chloroauratc, m.p. 250.5“ dec.).] 

[C + C 6 H 6 + AICU gives (2) bibenzyl (1:7149) + tar.] 


3:0572 (l) Contardi, Ercoli, AUi IX conffresso intern, chim. Madrid 9, V, 163-173 (1934); Cent, 
1930, II 3903-3904; C.A. 31, 170-4 (1937). (2) Markarov-Zemlyanskii, Korshak, Savenkov, 

J. Gen. Chem. ( U.S.S.R. ) 11, 331-334 (1941); Cent. 1942, I 993; C.A. 35, 5883 (1941). 


3:0580 3,4,5-TRICHLOROTOLUENE CH3 



C7H5CI3 ' 


Bed. V - 299 
Vi- 
V2- 


M.P. 44.5-45.5“ (1) B.P. 245.5-247“ at 768 mm. (2) 
42.5“ (2) 


Readily volatile with Bteam. 

{For prepn. of C from 3,5-dichIoro-4-aminotoluene (Beil. XII-990) or from 4,5-dichIoro-3- 
aminotoluenc [Beil. XII-872] via diazotization and use of CujCl 2 rcactn. see (1); from 
potassium salt of 3,4,5-trichlorotoluenesulfonic acid-2 by hydrolysis with strong H2SO4 
seeJ2).] 

[C with Cl 2 in pres, of Al/Hg yields (3) 2,3,4,5-tetrachlorotoluene (3:2710), imp. 97- 
98“_{3).] 

C on mononitration with cold fumg. HNO3 (1) yields 3,4,5-trichloro-2-nitrotoluene [Beil. 
V-333), pr. from ale., m.p. 81-82“ (1); C on dinitration with a mixt. of 6 pts. fumg. HNOj 
and 4 pts. cone. H2SO4 (1) yields 3,4,5-trichloro-2,6-dinitrotoIuene [Beil. V-346], ndls. 
from AcOH, m.p 163-164“ (1). 

- C on oxidn. with dil HNO3 in s.t. at 130“ readily yields (1) 3,4,5-trichlorobenzoic acid 
(3: 4920), ‘m.p. 203“ (1). 

3:0580 (1) Cohen, Dakin, J. Chem. Soc. 81, 1330-1339 (1902). (2) Wynne, J. Chem. Soc. 61, 
1070-1071 (1892). (3) Cohen, Dakin, J. Chem. Soc. 89, 1454 (1906). 
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3:7750-3:7752 


3:7750 2-CSLORO-2,4-DlMETHYLPENTAKE C 7 H u a Beil. I — 

(Dimethyl-isobutyl-carbrayl H Cl Ii-(59) 


chloride) 


CH,"-0 CK ? — C GHs 




in, ia 


B.P. 127-128° dec, at 733 mm. 

<» 

tiP - 0.801 fl) 

n'S « 1.4180 (1) 

120-127° 

(2) 

D'p - 0.8050 (2) 

1.4230 (3) 

33-34° at 20 ram. 

(3) 

nif s - 1.4202 (2) 


{For prepn. of C from 2.4-<iimcthy]pe»iaof>3-2 (dirnethyl-bobutyl'Cnrbinol) JBeil.I-417, 
I r (207), Ir(44G)l by saturation with HC1 (2) or as by-product during its reactn. with 
AlClj + CaHj <3} see indie, refs.; for prepn. of C from S.-J-dimethylpeatanol-^J (di-isopropyl* 
cnrbinol) <1 : 6215) in 100% yield by saturation with HC1 gaa and stdg. 10 weeks at 20° 
(note rearrangement) (1>.{ 

6 with Mg in dry ether gives (I) RMgCl, which upon oxidation with 0 2 and subsequent 
hydrolysis gives 32% yield 2,4-dimethylpentanol-2 (dimethyl-isobuty 1-carbinol ), b.p. 
130-131° at 733 min., Df ° 0.S1J, nl>° « 1.4160 f !)• 
jFor reactn. of C with AlClj 4- C#H# yielding 2 I 4-dimcthyl-2-phcnylpentflne, b.p. 218°. 
D\* - 0.8741, n}? 5 - 1.49333, cee (2).} 

3:7750 (l) Whitmore, Johnston, J. Am. Chem Soc. 60. 2207 (1938). (2) Schreiner, J. prakt. 
Chem. (2) 82, SM (1910). (3) Huston. Fox. Binder. J. Qrg. Chem. 3, 253-253 (1939). 


3:7752 1-CHLORO-2-METHYX.PROPANOL-2 
(Chloroder-butyJ alcohol; 
chloro-trimcthylcarbmol; 
isobutylene c*-chlorohydrm, 
«,ee-dirncthylcthylcne a-chlorohydrtn) 


c<H#oa 

CH, 

L — d) CHi 

in ii 


BeU. I - 382 
h-~ 

M416) 


B.P. 

128-120° (l) (2) 

3 27-120° (3) 

127-128.5° (4) 

126-128“ (5) (6) (7) 

126-127“ at 736.4 mm. (8) 

120.7“ (9) 

120.0- 120.5° at 748.3 mm. (10) 

71.0- 71.5“ at 100 mm. (10) 


M.P. 

-20° (5) D\° - 1.0028 (0) 


[Srt also 3<Atoro-2-mrrtyfpropanoM (3:7905).] 

Colorless hq somewhat sol. aq.; 100 g. aq. at 20*dis. 18.6 g. C (note also that 103 g. C 
at 20“ dli. 19 g. H-O) (9). — C forms with aq. a const.-boilg. mixt., b.p. 93-94° at 7G0 
tnm., eontg. 31% aq (9). * 

{For prepn. of 0 from 3-chloro-2-mcthylpropene-l (mcthallyl chloride) (3:7145) or 
from l-efdoro-2-mcth>lpn>prtte-l (^^-dimethylvinyl chloride) (3:7120) by cat. hydration 
of their unsaid linkage (63-06% yield) aw (9) (U); note that the former with 80% IJjSQ* 
at 0° or the latter with 90% HtSO< at —10’ to bestirred for 2]^ liw., poured onto ice, and 
distilled gives 63-60% of the initial chloride as 0; Rote tliat other acids can also be used 
for this hjdration. e g , 8.1% ITsl'Oi, 70% HNQj, 60% HCIO4, bcnienwulfotiic acid, etc,, 
each having ita own optimum conditions (9); note also that in this process Rome 32-18% 



3:7753 


1-CHIXJEO-2-METHYLPROPANOL--2 
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respectively of the initial chloride is not hydrated but partially isomerized to a mixt. 
contg. 90% ft/S-dimethylvinyl chloride (3:7120) + 10% methallyl chloride (3:7145) 
irrespective of whichever one was initially employed (9).] 

[For prepn. of C from l,2-dichloro-2-methylpropane (isobutylene dichloride) (3:7430) 
by liq.-phase hydrolysis of the more reactive halogen atom under neutral (or even slightly 
acidic or basic) conditions (best yield 48% by refluxing 18 his. with aq.) see (10).] 

[For 'prepn. of G from chloroacetone (3:5425) or ethyl chloroacetate (3:5700) with 
MeMgBr (yields: 60% (5), 38% (12)) (3) (6) or MeMgl (20% yield (4)) see (3) (5) (6) (12) 
(note that C is accompanied (as a result of reaction of a second MeMgBr (13) (14)) by 
some 2-methy}butanol-2 (1:6160)); for prepn. of C from isobutylene with HOCI (yields: 
6-1% (6), 63% (1), 60% (V), 47% (2)) (6) (16), with Cl 2 + H.O (16) (17) in pres, of 10% 
CuCl 2 (80-85% yield (24)), or with ter-butyl-hypochlorite (3:7165) (18) see indie', refs.; 
for formn. of C from l,2-epoxy-2-methylpropane (isobutylene oxide) (1:6117) with HC1 
gas in ether see (19) (6) (4) (1) (note, however, that the prod, is a mixt. consisting of about 
% C contaminated with about of the isomeric 2-chloro-2-methiylpropanol-l (3:7905)).) 

(For formn. of C from 1-amin o-2-methylpropan ol-2 hydrochloride with cone. HC1 in 
s.t._at 100° see (12).] 

[C on reduction with Na/Hg in dil. HC1 yields (2) (15) 2-methylpropanoI-l (isobutyl 
alcohol) (1:6165); this unexpected result presumably is due to intermediate formation of 
isobutylene oxide (1:6117) which on reduction opens the ring to give isobutyl ale. (not 
fer-butyl alcohol).] 

[C on protracted oxidation, e.g., with mixt. of 1.5 wt. pts. fumg. HNOa + 3 5 wt. pts. 
cone. HNO3 at 75° for 20 hrs. (2), gives traces of chloroacetone (3:5425) and a little oxalic 
acid (1:0445) and a-chloroisobutyric acid (3:0235) (5).] 

C on refluxing with aq. is slowly (e.g., 56% in 14 hrs. (2)) (21) converted to isobutyi alde- 
hyde (1:0120); note that this reaction carried out above 100° under press. (20) is greatly 
accelerated. 

[G with warm cone. HC1 yields (10) (5) l,2-dichloro-2-methylpropane (3:7430).] 

C on solution in cold 45% H2SO4 followed by warming loses H 2 0 and yields (9) a mixt. 
consisting of about 90% l~chloro-2-methylpropene-2 (methallyl chloride (3:7145)) ac- 
companied by about 10% l-chloro-2-methylpropene-l (0,0-dimethylvinyI chloride) 
(3:7120); a mixt. of these two chlorides has also been obtd. by use of P 2 Ofi (1) (2) or an- 
hydrous oxalic acid (2) (22).] . ‘ ' ' * 

[G added dropwise to dry powdered KOH, NaOH, CaO, or Ca(OH) 2 loses HC1 and gives 
(95% yield using NaOH (10), 67% using KOH (6)) l,2-epoxy-2-methylpropane (isobutylene 
oxide) (1 : 6117), b.p. 56.0-56.5° cf. (24J.J 

[C with aq. alkali ultimately yields 2-methylpropanedioM,2 (isobutylene glycol) (1:6446) 
or its polymerization products ; for 6tudy of kinetics of reaction of C with aq. alk. see (4) (8) ] 
[C with KCN in 4 vols. 80% ale. refluxed for 15-20 min. gives (45-50% yield (23)) 
0-hydroxy-isovaleronitrile [Beil. HI-328], b.p. 210-212° at 756 mm., 130-132° at 30 nun., 
f p. -12°, Hi 0 = 0.96762, n D = 1.42911 (23).] 

[C with aq. 23% EtNH 2 (4 moles) in s.t. at 100° for 8 his. gives (70-75%_yield (25)) 

1 - (ethylami no) -2-me thy lpropanol-2, b.p. 156° (B.HC1, m.p. 151° (25)). C with aq. 
Et2NH refluxed 3-4 hrs. gives (60% yield (26)) l-(diethylamino)-2-methylpropanol-2, 
b.p. 164-165° at 761 mm. (26), £4 ° = 0.83S2 (27), t & 0 = 1.4253 (27) (B.PkOH, m.p. 
99-100° (26)). — Forreactn. of C with 77-methylaniline, N-ethylaniline, or di-n-butylamine 
see (27).] 

Chloro-fer-butyl acetate: b.p. 154° at 760 mm. (28), 153-154“ (5), *= 1,0626 

- (28), = 1.4340 (28). [From C + AcCl (5); also indirectly (28% yield (28)) from 
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3:7752-3:7755 


isobutylene + tfjJV'-dichlorourea in AcOH-1 — (For analogous indirect prepn. of tbe 
formate, chloroacetate, and trichloroacetate see (28).] 

Chloro-fer-butyl benzoate: unreported. 

Chloro-fer-butyl p-nitrobenzoate: unreported. 

Chloro-fer-butyl 3,5-dinitrobenzoate : unreported. 

@ 1 - (N-Phthalimido )-2-methylpropan ol-2 (/^-(a-hydroxyisobutyl)phthalimide): ndls. 
or lfta. from ale., m.p. 105-107° (12). [From C + K phthalimide in s.t. at 150° for 
4 hrs. (60% yield (12)).I 

3:7752 (1) Michael, Leighton, J. prakt. Chem (2) M, 103-104 (1901). (2) Michael, Leighton, 
Ber. 39, 2157-2163 (1906). (3) Tifleneau, Compt. rend. 134, 775 (1902). (4) Nillson, Smith, 
Z physxk. Chem. A-16C, 143-144 (1933). (5) Henry, Rec. Irav. chim. 26, 142-151 (1907); Butt, 
a cad. rev ■ Bela. 190G, 523-557; Cent. 1906, II 1550-1551; Compt. rend. 142, 131, 494-496 (1906). 
(G) Krassusky, J. prakt. Chem. (2) 75, 241-247 (1907). (7) Krassusky. J. Russ. Phys.-Chem. 

Soc 33, 1-26 (1901); Cent. 1901, I 995-997. (8) Evans, Z. physxk. Chem. 7, 338-357 (1891). 
«**» - •- n-. '•i — •>% ook _388 (1941). (io) Sparks, Nelson, J. Am. 

U.S. 2,042,222, May 26, 1936; Cent. 1937, I 
■ 5 Petroleum Maatsehappij, French 791,644, 

l, Ber. 64, 3158-3160 (1921). (13) Henry, 
! Teneau, Compt. rend. 145, 438 (1907). (15) 

Butlerow, Ann. 114, 25-26 (1867). (16) Kautter, U.S. 2,060,086, Oct. 17, 1936; Cent. 1937, 

I 3873; N. V. do Bataafsche Petroleum Maatschappijk French 799,805, June 20, 1936, Cent. 1936, 

II 3468; CA. 30, 8250 (1936). (17) Britton, Nutting, Huscher (to Dow Chem. Co), US. 
2,130,226, Sept. 13, 1938; Cent. 1939, I 1856; CJl- 32, 9096 (1938). (18) N. V. de Bataafsche 
Petroleum Maatsehappij. French 740,350, Jan. 24, 1933; Cent. 1933, I 2870. (19) Michael, 
Leighton, Ber. 39, 2789-2795 (1900). (20) Groll, Kautter (to Shell Development Co), U.S. 
2,042.225, May 26. 1936; Cenf. 1937, I 184; C.A. 30, 4872 (1936); Canadian 303,685, Jan. 26, 
1937; Cent. 1937, II 1661. 

(21) Krassusky, Bull. soc. chim. (3) 24, 236 (1900). (22) Krassusky, J. prakt. Chem. (2) 64, 
389-390 (1901). (23) Lemaire, Rec. trav. chim 29, 58-60 (1910); Bull, acad roy. Bela- 1909, 
83-159, Cent. 1909, I 1982. (24) Moureu, Dod6, Butt. soc. chim. (5) 4, 286-289 (1937). (25) 
Krassusku, Kutxenos, Ukraln. Khem. Zhur 4, Sci. Pt., 75-77 (1929); Cent 1929, II 2174, C.A. 
24, 10S3 (1930). (26) Krassusky, Stepanoff, J. prakt Chem. (2) 115, 321-324 (1927). (27) 

K. N. Campbell. B. K. Campbell, Proc. Indiana Acad. Sci. 49, 101-104 (1939); C.A. 35, 6460 
(1941). (28) Likhosherstov, Petrov, J. Gen. Chem. ( UJS.S.R .) 9, 2000-2008 (1939); C.A. 34, 
4381 (1940). 


3:7756 2,2-DICHLOROPENTANE Cl 

CH1.CHj.CH2— i—c 

ii 

BJ». 128-129° cor. (1) 

44° at 31 mm. (1) 

30-37“ at 20 mm. (1) 


H, 

CjHioClj 

Beil. I - 131 
Ii— 


I 2 -( 05) 

D t? 

= 1.040 (1) 

n 2 D ° - 1.434 (1) 


The prod, upon which the above data are based was admittedly impure, still contg. 
20% 2,3-dichloropcntanc (3:8010) q.v. 

(For prepn. of C from methyl n-propyl ketone (1:5415) with PC1& see (1) (2) (3); for 
formn. of C (together with other products) from pentane (1:8505) + Clj see (4).] 

C with ale. KOH gives (2) 2-chloropentene-l (3:72S0) and pentyne-1 (1:8025). — 
0 on boilg. with NaNHj in xylene gives ( 1 ) pentyne-1 (1:8025). 

(For rcactn. of C with SbF* yielding 2,2-di fluoro pentane, b.p. 59.8“, D« 0 « 0.8958, 
nf» - 1.33570, see (3).] 

3:7755 (1) Bourgeul. Ann. chim. (10) 3, 220. 368-370 (1925); Bull. toe. chim. (4) 35, 1634 (1921). 
(2) Bruylauts, Ber. 8, 411 (1875). (3) Henne, Kenoll, Leicester, J. Am. Chem. Soc. 61, 93S-94Q 
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DIVISION B, SECTION 2 


(1939). .(4) Lemke, Tishchenko, J. Gen. Chem. ( U.S.S.R . ), 7, 1995-1998 (1937): Cent . 1939 I 
2397; CJi. 32, 482 (1038). 


3:7760 ISOBUTYL CHLOROFORMATE CeHgOaCl Beil. Ill - 12 

(Isobutyl cldorocarbonate) (CHa) 2 CH.CH 2 O.CO.C1 nii-( 6) 

ra 2 -(ii) 

B.P. 128.8° cor. (1) (2) D\™ = 1.0425 (3) 

= 1.40711 (3) 

UlI 5 = 1.0445 (4) 

Colorless mobile lachrymatory oil. — Insol in aq. and only slowly hydrolyzed by it 
even on htg. 

(For prepn. of C (35% yield (2)) from isobutyl ale. (1:6165) -f phosgene (3:5000) 
see (1) (2) (5).] 

<§) Isobutyl carbamate (Beil. 111-29} : from C in CeHg by treatment with NH 2 gas, filtra- 
tion of pptd. NH*C1, and evapn. of solvent; lfts. from aq., m.p. 61° (6); 64.4° (7); 
64-65° (8). 

® Isobutyl JV-phenylcarbamate (isobutyl carbanilate) (Beil. XII-321]: from C in ether 
by treatment with ether soln. of aniline (I mole) + pyridine (I mole); ndls. from 
ale., m.p. 86° (9) (10). 

3:77C0 (1) Roese, Ann. 205, 230 (1880). (2) Hamilton, Sly, J. Am. Chem: Soe. 47, 435437 
(1925). (3) von Auwers, Ber. CO, 2140 (1927). (4) Dobrosserdow, Cent 1911, I 955 (5) 

Hochstetter, Ger. 254,471, Feb. 16, 1915; Cent. 1915, I 464. (6) Thiele, Dent, Ann. 302, 271 
(1898). (7) Brunei, Ber. 44, 1002 (1911). (8) Schmidt, Z. physik. Chem. 58, 514 (1907). (9) 
Michael, Cobb, Ann 363, 84 (1908) . (10) Huckel, Ackerraann, J. prakt. Chem. (2) 136, 23 (1933). 


3: 7880 0, 0-DIMETHYL n-BUTYRYL CHLORIDE C 6 H,iOC 1 Beil. S.N. 1G2 

(ter-Butylacetyl chloride) CH 3 

CH 3 — C— CH 2 — C=0 

in, ci 


128.5-130.3' 

’ at 746 mm. (1) 

D™ = 

0.9696 (1) 

= 1.4230 

(6) 

79.5° 

at 165 mm. (2) 


0.908 (3) 

1.4220 

<5) 

70-81° 

at 160 mm. (3) 



1.422 (1) 

.<31 

79 

at 160 mm. (4) 



1.4213 

(2) 

68° 

at 100 mm. (5) 



1.4212 

(4) 

51° 

at 44 mm. (6) 


0.9872 (1) 




[For prepn. of C from fer-butylacetic acid (1:1112) with SOCl 2 (1) (yields: 93% (3), 
86% (4) (5), 84%_{2)) see indie, refs.] 

[For reactn. of C with various ales, to give corresp. alkyl Zer-butylacetates see (2) (3) (7): 
*' ’ ‘ ’ * ' 126.5° at 739 mm (3), 128° at 735 mm. (2), Df = 0.8710 

, ethyl Zer-butylacetate, b.p. 144.5-144.7° at 739 mm. (3), 

m 

[For behavior of C with a large excess of various Grignard compounds see following refs.: 
with EtMgBr (5), n-PrMgBr (5), iso-PrMgBr (2), n-BuMgBr (5), iso-BuMgBr {2}, ter- 
BuMgCl (4) (6), n-AmMgBr (5).] 

C on hydrolysis yields Zer-butylacetic acid (1:1112) q.v. (for the amide, anilide, p~ 
toluidide, and other derivatives corresponding to C see 1:1112). 
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3; 7880-3:7803 


3:7880 {!) Hottifflrfen. Suit aoc. (him. Belt}. 42. 243-250 (1933). (2) Whitmore, Foster, J. Am. 
Chem Soc. 64, 2950-2968 (1942). (3} H oroejcr, IVhilraore. Wallingford. J» Am. Chen ?• Soc. 55. 
4211-4212 0033). (4} Whitmore, Heyd, J. Am Chem Soc 60. 2030-2031 (1938). (5> Whit- 
more, Pop kin, Whitaker, Mattel, Zoch, J. Am. Chem. Soc. 60, 2162-2464 (1938). (6) Whitmore, 
Whitaker, Mosher, Breivik, Wheeler, Miner, Sutherland, Wagner, Clapper, Lewis, Lux, Poplun, 
J. Am. Chem. Soc. 63, 643-654 (U>lt). (7) Whitmore, Homcycr (to Maliinckrodt, Chem. Works), 
U.S. 2,053,995, Sept. 1, 1036; Cent. 1936, H 3846; C.A. 00, 7125 (1936). 

3:7885 ef.W^-DICHLORO-Z-METHYLBUTANE C 4 HjoCJ 2 Beil. X - 135 

Cl C1U Xr( *17) 

H — h — CHj— -C — CIIj 

il H 

B.P. 130" (1) = 1.05(1) 

129.0-131.5" (2) 

128-130" {3) 

Colorless limpid liquid, insot. aq., sol. in ale. or ether. 

IFor prepn. of C from isovaleraldehyde (1:0140) with PC1 S see (1) (2) (3); for forum, of 
C by actn. of Cb (+1:) on diisoamyl sulfide see (I).) 

0 with KOH gives (1) (3) 4-cWoro-2-mcthylbutenC'3 (3:7215) and ultimately 3-mctbyl- 
buiyno-1 (mpropylacetylcDc) (1:8010), b.p. 28°. 

& hid. with PbO •+ II;0 gves (4) isovaleraldchyde (1 .0140). 

3:7885 (t) Eberaach, Ann 106. 265-266 (1858) (2) Kohlrausch. ilonaUh. 65, 197 (1935). 

(3) Bruylanta, Bcr. 8, 413-414 (1875). (4) Spring. Leer cruet-, Bull. toe. thm. (2) 48, 627 (1887). 


a: 7800 d,J-4-CHLORO-6-METHYLHEXENE-2 CrH u C? 

(d,J-3-ChIoro-2- CHs 

C J, 3 CH— =C,i — CH—CH—CJI, 


Cl 


B.P. 130° (I) 

38-4 0" at 8 mm. (2) 


I,- 

Ij-(IOS) 


{For prepn. of « from 2-tnethylhcxen-4*o!-3 (Beil. M47, I 2 -f4&0)} with cone. HC1 at 
orrh temp. (90% yield (2)) or with SOCfe in pet. ether (1) see indie refs-i 
!C with quinoline loses HC1 on bculg. giving {1} 2-mcthylhcxadieae-2,4 (Beil. 1-257. 
IH235)), b.p. 99° fUJ 

(C with diethyls mine yields (3} 3-diethy)ammo-2-inethylheNene-4, oil, b-p. abt. 175" (3}.J 


3:7890 U) Staudingcr, Muntwylcr, Euzicka, Scibt. Hclv CKwi Acta 7. 399 (1924). 
(to 1G), Ger. 508,891. Oet. 2. 1930; Cent. 1930, II 3637; C A. 25, 710 (1931). 
(to X.G.}* Ger. 487,787, Dec. 16, 1929, Cent. 1930, r 1050. 


(2) Bottcher 

(3) Bottcher 


3:7893 3-CHLOROPENTANONE-2 C s H s OCl Beil. I -078 

(a-Chloro-n-propyl methyl CH 2 --CH-— CH—C— CJI 3 J L ~ 

ketone) ^ J 

B.P. 130° (1) 

130-133" (2} 

63° at 95 mm. (3) cf. (7) 

OS-GO 0 at 56 mm. (7) 



3:7893-3:7900 3-CHLOROPENTANONE-2 1076 

[For prepn. of C from pentanone -2 (methyl n-propyl ketone) (1:6415) with CJ 2 (yields: 
35.5% (3), 85% crude (2)) cf. ( 6 ) or with SO 2 CI 2 in CeHg (44% yield (7)) see indie, refs.; 
from ethyl a-chloro-a-ethylacetoacetate [Beil. III-694, 111^(241), IIl2-(438)] by ketonic 
cleavage with dil. HCI in B.t. at 180° for 4-6 hrs. see { 1 ) cf. (7).] 

[C in aba. ale. treated with NH 3 gas yields (2) 2,5-dimetliyl-3,6-diethylpyrazine [Beil. 
XXIII-101], liq., b.p. 215-217°, forming with aq. a sublimable hydrate, m.p. 42.5°. (Note 
that 2-chloropentanone-3 (3:7935) similarly treated gives same prod.) — -C with equiv, 
amt. ethyl / 3 -aminocrotonate [Beil. III-654, IIIi-(228), IIl2-(423)] in pres, of excess cone. 
NH 4 OH gives (27.3% yield (4)) ethyl 2,5-dimethyl-4-ethylpyrrolecarboxylate-3 [Beil. 
XXH-33, XXIIi-(BOl)], cryst. from dil. MeOH, m.p, 74—75° (4); note, however, m.p. 
106-107° (5) reported for this prod. obtd. in a dif. way.] 

[G with thioformamide gives (29% yield (7)) 4-methyl-5-ethylthiazole, b.p. 169.5-170° 
at 745 mm., 78-79° at 25 tom. (7).) 

3:7893 (l) Conrad. Ann. 186, 241-242 (1877). (2) D&metre-Vladeaco, Bull. aoc. chim. (3) C, 
832-834 (1891). (3) Korschun, Bull. aoc. chim. (4) 3, 595-596 (1908). (4) Korschun, Bull, 
aoc. chim. (4) 3, 594-595 (1908). (5) Vecchi, Gazz- chim. ital. 44, I 477 (1914). (6) Justoni, 
Chimica e industria (Italy) 24, 195-201 (1942); Cent. 1943, I 1659. (7) Buchman, Richardson, 
J. Am Chem . Soc. G7, 397 (1945). 


3:7895 3,3-DICKLOROPENTANE Cl C 5 H 10 CI 2 

CHs-CH, — (|j — CHj.CH, . 

ii 

B.P. 131-132" at 750 mm. (1) 1 ) 5 ? - 1.053 (1) 

32” at 14mm. (1) 

C has never been reported in completely pure form; the above material contains abt. 
20% 2,3-dichloropentane (3:8010) q.v, U). 

[For prepn of C (together with other products) from diethyl ketone (1:6420) with 
PCI 5 see (1),] 

3:7895 (1) Bourgeul, Compt. rend. 178, 1559 (1924); Bull. aoc. chim. (4) 35, 1635,(1924); Ann. 
chim. (10) 3, 371 (1925). 


If- ' 

M9G) 


nf? - 1.442 |1) 


3 : 7900 a,a-DIMETHYL-n-BTJTYRYL CHLORIDE 
(Dimcthyl-ethyl-acetyl chloride) 


C 6 HuOC1 


( 

CHs-CH;.— ( 

L 

3=0 


;h, c 

a 


■ Beil. II - 336 

Hi- 

Hr- 


132° 

at 760 mm. (6) 

D? = 0.9801 (1) 

131.8-132.4° 

at 748 mm. (1) 


131.7-131.9° 

(2) 


129.8° 

at 727 mm. (5) 

Z>2 - 0.9973 (1) 

23° 

at 12 nun. (3) 


27° 

at 11 mm. (4) 



nj? = 1.4345 {5} 


[For prepn. of C from 2,2-dimethylbutanoic acid-1 (1 : 1113) with SOCl 2 (50% yield (5)) 
see (1) (5); with benzoyl chloride (yield not given) see ( 6 ).] 

[For reactn. of C with isobutyl zinc iodide yielding (3) 2 , 5 , 5 -trimethylheptanone -4 
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(tetrahydroartemisakefcone) sec (3); for reactn. of C with isopropyl MgBr yielding (by 
reducing actn.) 2,2-dimethylbutanol-l (1:6204) and 2,4,4-trimethylhexanoI-3 (5) see (5).J 
C on hydrolysis yields 2,2-dimethylbutanoic acid-1 (1 : 1113) q.v. (for the amide, anilide, 
p-toluidide, a-naphthalide, and other derivatives corresponding to C sec 1:1113). 

3:7900 (1) Hommelcn, Bull. soc. chim. Bely. 42, 243-250 (1933). (2) KoUrausch, Pongratz, 
Z phynk. Chem B-2 2, 3S3 (1933). (3) Ruzicka, Reichstein, Pulvcr, lido. Chim. Acta 19, 6-18- 
649 (1936). (4) Reichstein, Rosenberg, Ebei-hardt, II eh. Chim. Acta 18, 723 (1935). (5) 
Whitmore, Foster, J. Am. Chem. Soc. 64, 2966-2968 (1942). (6) Degnan, Shoemaker, J. Am. 
Chem. Soc. 68, 104-105 (1946). 


: 7903 CHLOROBENZENE 

O 

CgHsCl 

Beil. V - 199 

(Phenyl chloride) 


Vi-(109) 



V 2 -(148) 

B.P. 

F.P. 

1>2 5 = 1.1016 


132.10-132.13° Cor. (1) 

-44.0° (21) (22) 

(14) 

132.07° at 760 mm. (2) 

-45.0° (23) (24) 

1.1012 

(31) 

132.03° at 761.8 mm. (3) 

17) (25) 

1.1011 

(32) 

132.0° at 760 mm. (4) 

-45.1° (4) 

1.10091 

(4) 

(5) (6) (7) (8) (9) (10) 

-45.2° (26) (27) 

_25 _ 

n D =■ 

1.5222 (14) 

131.83" at 760 mm. (11) 

(28) (29) 


1.5221 (2S) 

131.7° at 760 m (12) 

(8) 


1.5217 (31) 

131.6° (13) 

-45.29° (2) 

2)2° = 1.1066 

1.5315 (36) 

131.4-131.6° at 748mm. (14) 

See Note 2. 

(38) 

130.7° at 765 mm. (15) 


1.10643 

(33) 

130.5° at 755 mm. (16) 


1.1064 

(12) 

129.6° at 719 mm. (17) 


1.10631 

(4) 

114.9° at 468.5mm. (17) 


„20 _ 
n D - 

1.5251 (37) 

99.7° at 292.8 mm. (17) 



1.525 (2) 

44.8° at 30 mm. (18) 



1.52479 (3S) 

See Note 1. 


•Di 5 - 1.11173 

1.52459 (15) 
(4) 


See Note 3. 

n}, 6 = 1.52748 (4) 


1.5272 (39) 
See Note 4. 

Note 1. For further data on b.p. of G at various press, in range 98-758 mm. see (19), 
between 3-11, 188 mm., see (20) 

Note 2. For details on m.p. of C under high pressures sec (26) (30). 

Note 3. For details on D[ over range 0 3-123.6° Bee (34), over range —42.7° to -f 
126° see (35). 

Note 4. For details of change of refractive index with pressure see (40) 

C is pract. insol. aq.; for precise data see (11) (225). — C is very eas. sol. ale , ether, 
CeHg, CHCI 3 , CS*. — ^For detn. of C in mixt. with CgHg and the dichlorobenzenes see (226) 
(227). — For use of C as immersion fluid in refractometry see (22S). — For toxicity of C 
see (229). — For brief study of detn. of vapors of C in air using a combustion method see 
(230). 

Selected data and references on physical properties of mixts. of C with other cpds (for 
additional data and references on many other systems see Beilstein), 

Binary systems. C with H z 0 forms a const -boilg. mixt , b.p. 90.2° at 760 mm., contg; 
71.6® C (41) (use in sepn of C from polychlorobenzenes see (69)): C with acetone (1:5400)! 
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nitrobenzene , f.p./compn. data + diagram (eutectic, m.p. —50.7° contg. 78.3 wt. % C) 
see (21>: C with pyridine, f.p./compn. data + diagram (eutectic, m.p. -63.5°, contg. 
54% 0) and also n^/compu. diag. see (28): C with o-chlorotoluene (3:8245), f.p./compn. 
diagram (eutectic, m.p. abt. -71°, contg. 39.4 mole %C) see (44); C with m-dichiorobenzene 
(3: 5960),_f.p./compn. data, see (23): C with benzoyl chloride (3:6240), f.p./compn. data 
see_(45): C + ethylene dibromide, f.p./compn. diag. (eutectic) m.p. —55° contg. 83 mole 
% C) see (44); vapor-press, equil. see (46): C + brcrmobenzene , f.p./compn. diagram (no 
eutectic) see (22) (24); for use in testing efficiency of distillation columns see (39); C + 
iodobenzene, f.p./compn. diagram (eutectic, m.p. — 51.5°, contg. 57% C) see (22) (24): 
C with ftuorabenzene, f.p./compn. diagram (complex system) see (22) (24). 

Ternary Systems. C with aq. + HC1 forms ternary const.-boilg. mixt., b.p. 96.6 s at 
756 mm., contg. 74.5 wt. % C + 20.2 wt. % aq. + 5.3 wt. % HC1 (41 ) : C with aq. + acetone, 
solubility diagram see (47): G + ethylene glycol (1:6465) + acetone, soly. of system at 
23° see (48). 

Preparation of C. Because of the magnitude of the literature on this topic only a few 
selected references can be given here; reference should also be made to Beil. V-199, Vj-(109) 
and V 2 -(148). 

(For prepn. of 6 from CjHe with CI2 in pres, of SnCl« at 30-40° (49), with NOC1 at 425° 
(50), with HC1 + O2 (air) + cat. (51) see indie, refa.; for discussion of prepn. of industrial 
C see (52); for study of photochem. chlorination of C#H« see (53).] 

[For prepn. of C from aniline via formn. of benzenediazonium chloride/ZnCU cpd. and 
htg. with molten phenol (40% yield C + 26% hydroxybi phenyl -f 20% diphenyl ether 
(54)) or by isolation of solid benzene diazonium chloride and cautious decompn. by warming 
in various org. solvents see (55); from p-chloroanilinc via formn. of p-chlorobenzenedia- 
zonium chloride/ZnCh cpd. and htg. latter with EtOH (67% yield) or EtOH -f Zn dust 
(60% yield) see (54); from phenylhydrazine by oxidn. with aq. FeCh at 70° (61% yield) 

or with HCIO3 (30% yield) see (56); fre < * 

(60% yield (57)), sulfuryl chloride (57), ' * ' 

(57)), other aromatic sulfonyl chlorides ( 

amines (59), or iV-chloro-p-chlorobenzaldimine (60), see mdic. refs.] 

[For formn. of C from benzoyl chloride (3:6240) on htg. in porcelain tube at 550-600 
see (61); from benzeneazotriphenylmethane on warming in CCU see (62); from 6ts-(p- 
chlorophenyl)zinc by reaction with aq. see (63); from phenylboric acid with Ch/aq. or 
refluxed with aq. GuClj (85% yield) see (64); from CsH$ + n-butyl chlorosulfonate + 
Aids (11% yield) see (65); from C«H 6 with SeGU + A1C1 3 see (66); from 4-chlorodiphenyI 
sulfide by htg. with sulfur see (67); from 2-chlorobenzophcnone (3:0715) or 4-cIilorobenzo : 
phenone (3:1914) on fusion with KOH/NaOH see (68). 1 

Pyrolysis. C passed over Pt wire at bright red heat (70) or through hot Fe tube (71) 
yields 4,4'-dichlorobiphenyl (3:4300) accompanied by biphenyl (1:7175), 4-chlorobiphenyl 
(3 : 1912), and other products. 

Reduction. C in EtOH at 55° with excess Hj at 3 atm, in pres, of Adams’ cat. readily 
(72) yields cyclohexane (1:8405). — C with H2 or NH2-NH2 in MeOH or EtOH in pres, 
of Pd/CaCOa gives (73) cf. (74) small yields of biphenyl (1:7175). — C with Na in boilg. 
EtOH (75), or Na/Hgin EtOH (76), or Na in AmOH (77), or NaOAm in AmOH (78) is de- 
balogenated, but extent of reactn. varies with conditions. — 0 with HI + P is unaffected 
at 300° but at 375° yields (79) benzene. — C in aq. or dil. ale. alk. with H2 in pre3. of N« 
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splits off all (SO) its halogen as HC1. — C with H; 4 Ni at 270° yields (81 > benzene 4 
biphenyl. 

Behavior with chlorine. C with Cl; may add or substitute or both according to condi- 
tions. — C under dil. aq. NaOH with excess Cl; in sunlight (82) or with Cl; at 0° in dark 
as directed (83) (84) gives (90% yield (83)) heptachlorncyclohexane (Beil. V-23, Vy.(J2)J 
(known in 2 stereoisomeric forms, “a," m.p. 148° (82), " 0" m.p. 260° (82)). (For study 
of relative amts, addition and substitution with C 4- Cl; sec (85).] 

C with Cl; in pres, of AlClj (86), Al/Hg (87), or FeClj (86), or C with SO^Cb 4 SsCl; 
4 AlCls (88), or C htd. with FeClj (89) or PbCL 2NH 4 Ci (90), gives mainly 1,4-dichIoro- 
bonzene (3:0980) accompanied by other products. — 0 with Cl; at 400-700° in pres, of 
cat. yields (91) (92) 1,3-di chlorobenzene (3.5960) 4 1,3,5-trichlorobenzene (3:1400) and 
other products. 

Behavior with bromine. 0 with Br; (93) under aq (82) or in pres, of AlClj (94), Al/Hg 
(95), A! (99), or Fe (99), or C htd. with FeBrj (9G), gives mainly 4-bromochlorobenzene 
(Bell. V-209, Vi-(llO), Vt~(lG2}}, m.p 66“ together with other products; for study of rate 
in AcOH see (97). — 0 with Br2 at elevated temp gives greatly increased proportion of 
tneto-bromochlorobcnzeac; e.g., G with Br; at 475° gives (9S) 53% m ~> 27% p-, and 20% 
o-brotnochlorobenzcnes. 

Behavior with metals. 0 with Li in dry ether under dry N2 gives (35-49% yield (100)) 
phenyllithium (Beil, XVIi-(589)]; for reactns. of latter with fluoro, chloro, bromo, or 
iodobenzeuc see (101). 

C on boilg. with Na yields (102) C«H«, biphenyl, and other products; C with Na in boilg. 
toluene yields mainly (102) C«Hs together with other prods. — C with amylsodium (from 
amyl chloride 4 Na) in lgr. gives (103) (HM) (105) phcnylsodium (Beil. XVIj-(5S9)J 
which with CO; gives (105) benzoic acid; G with Na 4 diethyl carbonate in CgHe gives 
(79% yield (10C)) (for use of other esters such as methyl benzoate, ethyl benzoate, or 
diethyl oxalate in ether tee (107)) or 0 with No 4 benzophenone w C«H$ gives (98% 
yield (100)) (108) triphcnylcarbimrt (1:5985). — C with Na 4 AsCij in xylene gives 
(82% yield (109)) triplicnylarsine, 0 with Na 4 SbClj in xylene yields (109) triphenyl- 
stibine. 

0 with Mg/Cu alloy in pres, of I; (110), or C with Mg ins.t. at 150-IG0 0 for 3 hrs. (Ill) 
(112), or C refluxed with Mg 4 Cu 2 Cl; (113), gives (yields. 80% (110), 85% (111)) phenyl 
magnesium chlonde. 

Behavior with A1 halides. C does not react with AlClj even on long boilg. (dif. from 
bromobenzene and lodobenzene which react at once) (114). — C with freshly prepared 
fused AlBrj yields (115) bromobenzene. 

Behavior with AlClj 4 other compounds. C (2 moles) with CC1 4 (1 mole) 4 AlClj 
(1.75 moles) in CS; gives (HO) (117) 5w-(4-chlorophenyl)dichlorometlianc (Beil.V -592], 
m.p. 52-53*, together with other products; 0 (6 moles) with CC1 4 (1 mole) 4 AlClj (l 
mole) htd. at 60-70° gives mainly (IIS) 2-chIorophenyI-6is-(4-ch!orophcrtyJ)chIoromeUianc 
(Beil. V-70SJ, m p. 153“, accompanied by a small amt. tru-(4-clilorophenyl)cIdoromethaoe 
I Beil, V-703J, m.p. 113°. 

0 with Ac Cl (3; 7065) or Ac»0 4 AlClj yields p-cldoroacetophenone (3:6735) q.v. for 
details. 

C 4 furoic acid (1:0175) 4 AIC1, gives (18% yield (119)) 6-chloronaphthoic acid-1 
(3:4845); 0 4 methyl furcate (1:3452) 4 AlClj gives in good yield (120) methyl G-chloro- 
1-naphthoate. 

C will. phthalie anhydride (1 :0725) + AlOj gives (121) (122) (123) (124) e-(4-cl,Ioro- 
bcnzoyDbeozoic acid )BciI. X-750, Xi-(350)!, m.p. 147-148", which on ring closure with 
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cone. H 2 SO 4 yields 2-chloroanthraquinone (3:4922) q.v. [For corresp. reactns. of C 
with 4-bromophthaIic anhydride (125), 4-sulfophthalic anhydride (126), naphthalene-1,2- 
dicarboxylic acid anhydride (127), or naphthalene-2, 3-dicarboxylic acid anhydride (128) 
Bee indie, refs.] 

Miscellaneous condensations. C with acetylene 1 4- AICI 3 gives (129) l,2-bis(4-chloro* 
phenyl)ethane (4,4'-dichl or odibenzyl ) + other prods., cf. also (130). — C with propylene 
in pres, of sulfonic acids at 86-130° gives (131) isopropylbenzene (cumene) (1:7440). — 
0 + hexene-3 4* H 2 F 2 gives (25% yield (132)) 4-chloro-(l'-ethylbutyl)benzene. — C -f 
cyclohexene + cone. H2SO4 gives (50% yield (133)).4-chlorophenylcyclohexane. — C -f 
aliy] chloride (3:7035) -f* cone. H 2 SO 4 gives (133) l-chloro-2-(p-chlorophenyl)propane. 

0 + isopropyl ale. with 80% H 2 SO 4 at 70° gives (72% yield (134)) 4-chloro-isopropyl- 
benzene (3:8705). — C with ier-butyl ale. + AICI 3 gives (135) 4-chloro-ter-butylbenzene; 
CJ with fer-amyl ale. + AICI 3 gives (135) 4-chloro-ier-amylbenzene. ' 

G + CQ + AICI 3 4* T 1 CI 4 at 60 atm. and 30-35° (136) or G + HCN + AICI 3 at 100° 
for 6 hrs. (137) gives p-chlorobenzaldehyde (3:0765). — C -f CO + cat. 4- steam at 300- 
400° (138) (139) gives benzoic acid. — C with paraformaldehyde 4" ZnCb (140) (142) or 
C with formalin 4* HC1 (141) or G with chloromethyl methyl ether (3:7085) + ZnCh 
(142) or G with bis- (chloromethyl) ether (3:5245) 4- ZnCl 2 (142) yields p-chlorobenzyl 
chloride (3:0220) q.v. — C with p-chlorobenzyl chloride (3:0220) 4* H 2 SO 4 yields (142) 
4,4'-dichlorodiphenylmethane. ' 

C with chloral (3:5210) or chloral hydrate (3:1270) 4- cone, or fumg. H 2 SO 4 gives 
l,l,l-trichloro-2,2-bis-(p-chlorophenyl)ethane (“DDT ”) (3:3298) q.v. 

- Hydrolysis. C is unaffected by protracted boilg. with aq. or even ale. alk.; however, 
by use of increased temp, and press, especially in pres, of catalysts the hydrolysis of C 
constitutes an extremely important industrial process for manufacture of phenol. 

For general studies on the catalytic hydrolysis of C to phenol with steam at elevated 
temperatures see (143) (144) (145) (146); for patents employing this method see (147)- 
(159) incl. — - For r6sum6 of prepn. of phenol via Raschig method (CgHe 4- HC1 4- O 2 to 
C with subsequent hydrolysis) see (160); for relevant patents see (161) (162) (163). — 
For sepn. of products of hydrolysis see (41) (164). 

- C may also be hydrolyzed to phenol by means of aq. NaOH, Ca(OH) 2 , Na 2 C 03 , NaHCOj, 
etc., at elevated temp, and press, especially in pres, of catalysts, notably copper: for impt. 
genera] review of these methods up to 1927 see (165); for general discussion see (166); for 
recent patents on this process and its variants see (167)-(182) inch — For conv. of C 
with alk. to 4-hydroxybiphenyl (1:1585) see (183) or to diphenyl ether (1:7125) see (184) 
(185) (186). 

C htd. with aq. NasS, NaSH, or HjS under press, gives (187) (188) (189) (190) diphenyl 
sulfide and/or thtaphenol. — C 4* H 2 S 4- cat. at 700° gives (191) thiophenoh 
[For use of C in prepn. of sulfur dyes by htg. with sulfur see (192) (193).] 

Ammonolysis. C with dry NH 3 does not react even in pres, of Cu 4* I 2 and high temp, 
and press. (194). — However, C with cone. aq. NH 4 OH htd. at high temp, and press, 
especially in pres, of Cu, Cu cpds., or other cat. yields aniline and/or diphenylamine; for 
general discussion of this reactn. see (195) (196) (197) (198) (199); for illustrative patents 
see (200)-{208) incl.; for purification of reactn. prod, see (209) (210). — For behavior of 
C with Na in liq. NH 3 (211) and its use in detn. of halogen content of C (212) see indie, 
refs. - — For behavior of G with KNH 2 in liq. NH 3 see (213) (214). ’ ' 

Nitration. 0 on mononitration, c.g., with mixt. of 10 ml. HNO 3 (D = 1.52) 4* 

HNO 3 ( D — 1.48) for 25 g. C at 0° (215), gives a prod, contg. 69.9% p-chloronitrobenzehe 
[Beil. V-243, Vi-(130), V*- (183)1, m.p. 82°, together with 29.8% p-cbloronitrobenzene 
[Beil. V-241, Vi-(129), V r (180)1, m.p. 32°; the p/o ratio is but little different at -30°; 
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3; 0590 f-CHLOROPHEmTACETYLEHE CgHjCl Beil. S-N, 474 

a — y~c~cR ‘ 

M.P. 45.4-4G.1 0 (I) 

43.5-44° (2) 

(For prepn. of C from p-chloro-cf-cblorostyrene by elimination of HQ with 25% ale. 

IvOH (36% yield (U) (2) see mdic. refs.) 

(For study of dipole moment see (3).] 

(C with Is in liq. NHj at -34° readily g ves (98% yield ( 1 )) p-chlorophenyl-iodo-acety- 
lene, m.p. 84.7-85 0° (l).} 

(C with NHa/CusCh as directed gives (50% yield (51) tii- (p-chloro phenyl ) biacetylene, 
m.p. 258° {5}.l 

<g> Di-(/widotophenylethynyl)merciiry: m.p. 221-222° (2} p 221,5* (1). (From G in 
ale with alk. KrHgL according to (4); note that m.p. of ibis prod, is only slightly 
higher than that (213*214°) for the corresp. prod, from o-ehlorophenylacetylene 
(3:9497)-} 

3:0590 (l) Vaughn, Nieuvrland, J. Am Chem. Soc. 56, 120“t 1209 (1934). (2) Otto, J. Am. 
Chem. Sac. 50, 1393-1394 (1934). (3) Otto. Weaxke. J. Am. Chem. Soe. 56, 1314-1315 (1934). 
(4> Johnson, McEwcn, J. Am. Chem. Soc 48, 471 (1926). (5) Zal’kind, Fundyler, J. Gen. Chem. 
(UAJSJi.) 9, 1725-1728 (1939); C.A. 34, 3719 (1940). 

3:0610 2,3,5-TRlCHLOROTOLUENE CHj CjHiCL Beil. V- 299 

cQa V *~ ’ 

M.P, 45-46° (I) B.P. 230-231° at 757 ma (1) 

(For prepn. of 0 from 3,5-d,ichloro~2-aminotoluene (Bed. XII-837] or from 2,5-dichloro- 
3-amino. toluene JBeil. XII-872) via diazotization and use of CuCls reactn. see (J); for formn. 
of 0 from 3,5-dichlorotolueoe (3:6310) mth Cl* in pres, of AJ/Hg see (2).J 
{C with CIj in pres, of Al/Hg yields (3) 2,3,5,6-tetrachlorotoluene (3.2575).) 

0 on mononitration with cold fumg. HNO3 (1) yields 2,3,5-tricbloro-4(or G)-nitro toluene 
{Beil. Y-333], ndlg. from ale. or AcOH, tn p 58-"59° {!); C on dinitratlon with 6 pts. fumg. 
HNOj + 4 pts. cone. H2SO4 yields S^.i-trichloro-t.G-dmitrotoluene (Beil. V-345}, ndls. 
from ale. + AcOH, m p. 149-150° (1). 

C on otidn. with dil. HNO a in a s.t. at 140° yields (If 2,3,5-triehlorobenzoic.acid (3 : 4485), 
m.p. 162° (1). 

3:0610 (1) Cohen, Bakin, J. Chem Soc. 81, 1329-1331 0902). (2) Cohen, Dakin. J. Chem. 
Soe, 81, 1343-1344 (1902). (3) Cohen. Dakin. J Chem Soc 83, 1284 (1904). 


3:0618 2,4,6-TRICHLORO-3-METHYLPHXKOL C 7 H s OCh 

(2,4,(UTrichloro-n:-cresoI ) OH 

tJh, 

Cl 

M,P, 46° (1) (2) B.P. 205° (2} 

45° {3} 1C2-1G3® at 28 nun. (3) 


Beil. VI — 

V?t- (189) 
Vl r (350) 


{For prepn. of 0 from m-creso] (1 : 1730) in mj, alk. with excess Cl? (3} or from m-cresol 
with Clj in the dark (2| see indie, refs, (note that rn-crcsol with Clj in sunlight yields {2) 
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3:7917 d,(-2-CHLOROPROPANOL-l CH 3 — CH— CH* C 3 H 7 0C1 Beil. I - 355 
(Propylene 0-chlorohydrin; 1 I Ii-(180) 

0-chloro-n-propyl alcohol) '-'1 ^ Is* ( 369 ) 

B.P. 133-134° cor. at 762 mm. (1) Z£° *= 1.103 (1) n|? = 1.43623 {1} 

133-134° at 761 mm. {2} 

133-134° at 760 mm. (3) D \ 6 = 1.4505 (9) n}j 5 = 1.476G (9) 

133° (10) 

94° at 8 mm. (9) 

[See also l-chloropropanol-2 (3 : 7747).] 

(For prcpn. of C from its acetate (see below) by alcoholysis with excess boilg. dry MeOH 
for 8 hrs. (83% yield) see (1); note that_this prepn. really starts from the isomeric 1-chloro- 
propanol-2, the conversion of which to C involves the following steps: reaction with KOAc 
yielding CH 3 .CH(OH).CH 3 (OAc), conversion of latter with HC1 + ZnCh to CHj.CH(Cl)«* 
CH 2 (OAc), and finally alcoholysis to C as mentioned above (1) (4); for formn. of C by alk. 
bydrol. of its trichloroacctate see (9) ] 

[Note that although C is formed in other ways (c.g., from propanediol-1,2 (propylene 
glycol) (1:6455) with HC1 or S 2 CI 2 (5), from 2,3-cpoxybutane (propylene oxide) (1:6115) 
by addn. of HC1 (5), from propylene with HOC! (5), or from a-chloro-n-propyhminc with 
HNO 2 ( 6 )) the product of these reactions appears to be (5) ( 6 ) an inseparable mixt. of 
about 40% C with 60% of the Homeric l-chloropropanol-2 (3 : 7747).] 

Reactions of the halogen atom of C. [C when added dropwise to cone. aq. KOH loses 
HC1 yielding (1) 2,3-epoxybutanc (propylene oxide) (1:6115), b.p. 35°. — 6 with KCN 
in 80% ale. contg. some Nal gives on warming (60% yield (2)) / 9 -hydroxy-n-butyromtrilo 
[Beil. III-309, IIl 2 -( 221 )], b.p. 214-215° (2); note that this is not the product to be expected 
from simple replacement of Cl by CN and apparently results from preliminary formation 
of propylene oxide to which HCN then adds 60 as to give a straight (rather than forked) 
carbon chain.] ^ ’ 

Reactions of the OH group of C. (C reacts normally as a substituted primary ale. 
giving ethers, esters, oxidn. products, etc.] _ 

[C readily gives the corresp. ethers; e.g., C with MesSO* on warming gives (7) (S-chloro-n- 
propyl methyl ether, b.p. 98-99° at 756 mm., D 4 0 = 0 9946, nf? *= 1.40754 (7); 0 with 
EtOH + cone. H 2 SO 4 on htg. gives (54% yield (7)) 0 -cliloro-n-propyl ethyl ether, b.p. 
116-117° at 758 mm., D 20 = 0.9828, n“ — 1.41285 (7); for corrcsp. formn. of ethers with 
■n-propyl ale'. (1:6150) and with allyl ale. (1:6145) bcc (7).] 

[C (1 mole) with SO 2 CI 2 (2.5 moles) at 130° gives (16% yield (7)) bis- ( 0 -chloro-n-propyl) 
ether, b.p. 188° at 7G2 mm., D\° = 1.109, no = 1.4467 (7) ; note that this ether is not obtd. 
from C with cone. H 2 SO 4 (7).] 

[C on oxidn. with 3 wt. pts. cone. HNO 3 os directed ( 8 ) (2) gives (85% yield (2)) a - 
chloropropionic acid (3:6125), accompanied by some acetic acid (1:1010) and oxalic acid 
(1:0445); note that C on oxidn. with chromic acid yields no a-chloropropionic acid but 
only acetic acid ( 1 : 1010) and formic acid (1 : 1005) (2).l 

• 0-Chloro-n-propyl acetate [Beil. 11-129, IIi-(58), Il2-(139)]: oil, insol. aq., b.p. 

151-152° at 768 mm. (11), 152-153° at 750 mm. (1). [Prepd. indirectly; furthermore 
the prods, reported may be contaminated with some of the isomeric / 9 -chloroisopropyl 
acetate cf. ( 10 ).] 

/3-Chloro-n-propyl benzoate: unreported. 

/3-Chloro-n -propyl />-nitrobenzoate: unreported. 

0-Chloro-n-propyl 3,5-dinitrobenzoate: unreported. 
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3:7903 


for f.p./compn curve of system p-chloronitrobenzene/o-chloronitrobenzene (eutectic, 
mp. 14.7°, contg. 33.1% p-isomer) see (215). — For mononitration using 0.9 g. of 70% 
HNO3 + 1.29 g. 94% H2SO4 per gram of C (216) or using nitrosulfonic acid (from fumg. 
HNO3 treated with SO2) at 30° (217) or using Fe(NC>3)3 m Ac 2 0 at 40-45° (218) see indie, 
refs. — Note that no appreciable amt. of m-chloronitrobenzene is formed by direct nitration 
of G. 

C on dinitration, e.g., with 5 wt. pts. of a mixt. consisting of equal wts. of 92.8% HNO3, 
93,3% H2SO4, and fumg H 2 SO* (contg. 14.2% S0 3 ) at 95° for 2 hrs. (219) gives 96.7% 
yield 2,4-dinitrochlorobenzene [Beil V-263, V-(137), Vi-(196)], cryst. from ale., m.p. 
52-53°. (The other dinitro isomers are known but need not be discussed here-1 

Sulfonation. O is insol. in cold cone. H2SO4; however, C on warming or on stdg. at 
room temp, for 48 hrs. (220) with equal wt. cone. H2SO4 dissolves and later ppts. p-chloro- 
benzenesiifomc acid [Beil. XI-54, XIi-(14)], anhydrous cryst. from CHCI3, m.p. 92-93° 
(220), monohydrate from aq, m.p. 67° (221). — C with fumg. H 2 SOi (10% SOa) below 
60° for 1 hr. then poured into 6 vols. satd. aq. NaCl soln. gives (222) (223) sodium salt of 
p-chlorobenzenesulfonic acid which with PCI5 yields corresp. sulfonyl chlonde (see below). 
— For reactn. of C with CISO3H see below. — [The corresp. 61s- (4-chlorophenyl) sulfone 
(Beil. VI-327, VIi-(149)l which may be formed in small amt. has m.p. 147-148°.) [For 
study of kinetics of sulfonation of C see (231).] 


(§) p-Bromochlorobenzene: C with 0.25-0.50 mole Brj at 60° in pres, of Fe gives (8S% 
yield (99)) p-bromochlorobenzene, cryst. from ale., m.p. 67-68°. 

© 2,4-Dinitrochlorobenzene: C on htg. with mixt. of HNOs + H2SO4 (see above under 
nitration) at 95° for 2 hrs. gives (96.7% yield (219)) 2,4-dinitrochlorobenzene, cryst. 
from ale., m p. 52-53°. 

® 4-Chlorobenzenesulfonamide: C with CISO3H in CHCI3 as directed (224) gives 4- 
chlorobenzenesulfonyl chloride, cryst. from dry ether, m.p. 53°, which by boilg. with 
cone. NH4OH or htg. with solid (NH 4 ) 2 COa for 30 mm. at 100° gives 4-chlorobenzene- 
sulfonamide, cryst. from dil. ale., m.p. 142-143° u.c. (224). 


3:7903 (1) Brooks, Hobbs, J. Am. Chem. Soc. 63, 2851 (1940) (2) Stull, J. Am. Chem. Soc. 59, 

2729 (1937). (3) Feitler, Z. physxk. Chem. 4, 68 (1889). (4) Timmermans, Martin, J. chim. 
phys. 23, 780-782 (1926). (5) Lecat, Rec. trail, chim. 46, 242 (1927). (6) Grimm, Patrick, 

Am Chem. Soc. 45, 2799 (1923). (7)"- - - , 21) ^ 

Timmermans, van der Horst, Onnes, Co I . I I ■ f ' 377. (g) 

Young, Proc. Roy. Dublin Soc. 12, 424 (1* , ‘ Bela 24 

244-269 (1909), Cent. 1910, II 442. * 

(11) Gross, Saylor, J. Am. Chem Soc. 53, 1748 (1931). (12) Matthews, J. Am. Chem. Soc 

r-r~ 619 (1943). (14) Thomson, J. Chem. Soc . 

1 •• 3, 56 (1935). (16) Hurdis, Smyth, J. Am. 

; 1 ( 2. physxk Chem. 44, 362-363 (1903). (18) 

■ ! ■ • (19) Ramsay, Young, Z physik. Chem. 1, 

, . (1889). 

(21) Hrynakowski, Szmyt, Z physik. Chem. A-182, 110-112 (1938). (22) Pascal, Bull. soc. 
chim. (4) 13, 745-752 (1913). (23) Timmermans, Bull soc chim. Belg. 43, 633 (1934). (24) 
L. Kiemm, W. Klemm, G. ScMemann, Z physik. Chem. A-165, 384-386 (1933). (25) Timmer- 
mans, Bull. soc. chim Bely. 25, 300-327 (1911); Cent 1911, II 1015. (26) Bridgman, J. Chem 
Phys. 9, 794r-795 (1941). (27) Skau, J Phys Chem. 37, 612-613 (1933). (28) Burnham 
M ensc hutkin, J. Russ Phys.-Chem. Soc 43, 402 




(33) 
ius, Z- 
(36) 
ulewa, 
.1879). 



3:7920-3:7935 DIVISION B, SECTION 2 


loss 


from dextrorotatory amyl chloride by photochemical chlorination with SO 2 CI 2 in pm. of 
benzoyl peroxide see (4).J 

6 on boilg. with aq. K 2 CO 3 gives (1) (together with other products) l-cMoro-2-methyl- 
butene-1 (3:7303), bp. 96-97°. - • ; 1; 

G on oxidn. with KMnOi gives (2) butanone-2 (ethyl methyl ketone) (1;5405). 

• 3:7020 (1) Chalmers, Trans. Roy. Soc. Can. (3) 22, III 09-78 (1928). (2) Gutner. Tishchenko, 
J. Gen. Ckem . (U.S.S.R.) 8, 1002-1007 (1938); Cent. 1939, II 4221; C.A. 33, 3755 (1939). (3) 
Tishchenko, J. Gen. Chem. (U.S.S.R.) 8, 1232-1246 (1938); Cent. 1939, II 4222;' C.A. 33, 4190 
(1939). (4) Brown, Kharasch, Chao, J. Am. Chem. Soc. 62, 3437-3439 (1940). , 


3 : 7925 1,3-DICHLOROBUTANE 

H C 4 H 8 C1 2 

Beil. I— ' 


CHjAcHj.CHj 

A A "■ ■ 

Ii-(38) 

Ir- 

B.P. 134° [D 

Z>1° = 1.1158 (3) 

nf> = 1.445 

131-133° at 758 mm. (3) 




(For prepn. from butanediol-1,3 by htg. in s.t. with cone. HCI '(satd. at 0°) sec (I); for 
prepn. from I-chlorobutane (n-butyl chloride) (3:7160) by actn. of CI 2 in light (other 
products also being formed) Bee (2) (3) (4) (5); for prepn. from 2-chlorobutane (3:7125) 
by actn. of CI 2 see ( 6 ).] . ' . , 

C on passing over alkali (NaOH, K 2 CO 3 , soda-lime, etc.) at elevated temperatures 
(e.g., 700-760°) yields butadiene-1,3. (For studies of this reaction see (2) (4) (5)J 
C is readily saponified with aq. K2CO3 to butanediol-1,3 (1:6482) ( 6 ). 

3:7925 (l) Fargher, Perkin, J. Chem. Soc. 105, 1356 (1914). (2) Musfcat, Northrup, J. Am. Chem. 
Soc. 52, 4050-4052 (1930). (3) Tishchenko, Churbakov, J. Gen. Chem. (U.S.S.R.) 7, 893-896 
(1937); Cent 1938, II 2575; C.A. 31, 5755 (1937). (4) Carothere (to du Pont), U.S. 2.038,593, 

‘ 1 1 U.S. 2,070,- 

i Churbakov, 


3:7935 2-CHLOROPENTANONE-3 C 6 H 0 OCI Beil. I -681 

(a-Chloroethyl ethyl ketone; CH 3 .CH 2 — C — CH — CH 3 Ii~ 

a-chlorodiethyl ketone) ^ ^ I 2 — 

B.P. 135° (1) (2) 

145° (3) 

Oil, insol. aq., boI. ale., ether. 

(For prepn. of C from pentanone-3 (diethyl ketone) (1:5420) with CI 2 (3) (4), with Ck 
in pres, of aq. + CaCOj ( 86 % yield (1)), or with CI 2 in vapor-phase chlorination (4) see 
indie, refs.; from 4-chloro-4-methyI-3-ethylisoxazolone-5 [Beil. XXVII-163] with hydro- 
chloric acid see ( 2 ).] 

'* Con reduction with H 2 yields (3) pentan0ne-3 (1:5420). * j . ; 

C does not |3) form a cpd. with satd. aq. NaHSOa soln. . . , ; : 

G dis. readily in aq. alk. yielding a 6 oln. (presumably contg. pentanone-3-ol-2) which 
readily reduces NH 4 OH/AgNC >3 and reduces Fehling’s soln. on warming (3). 

[C in abs. ale. treated with NHs ga 3 yields (3) 2,5-dimcthyl-3,6-diethylpyrazine [Beil. 
XXIII-101], liq., b.p. 215-217°, forming with aq. a sublimable hydrate, m.p. 42.5°. (Note 
that 3-chl orop entanone-2 (3:7893) similarly treated ’gives the same prod.)] 
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3:7017-3:7920 


2-(PhthaIimido)propano!-l (A r -<^-hydroxyisopropyi)phthaUmjde) : Uts. from EtOAc 

nj,p, 93-101° {10}. (Prepd. indirectly (10); note that the prod. obtd. {10} from C 
rnth K phtbaKnude in B.t. at 200-230° was the isomeric l-{phthalimido)propanol-2, 
m.p. SS-89 0 {10}, but whether this result was due to contamination of & with the 
isomeric l-chIoro-propanoJ-2 (3:7747) or the rear?, has never been clarified.] 

3;7917 (I) Henry. Rec. (ran. chim. 22, 327-333 (1903). (2) Dewad, Rec (ran. chim. 33, 504- 
SOT {1924} (3) Henry, Rec. (ran. chim. 23, 209-220 (1903), (4} Henry, Bull. cc<td. ray. Bely. 

1902 445-494; Cent. 1902. II 929. (5) Smith, Z. phynk Chem. 93, 59-85 (1919). {6} Smith, 
Platon, Bn. 55, 3150-3155 (1922). {7} Dewad. Bull soc. chim. Bely. 34, 343-346 (1925). (8) 
Henry. Rec. trav chim 22, 341-344 (1903). {9) Gayier, Waddle, J. Am. Chem. Soc. 63, 3359 
(1941). (10) Gabriel, Ohle, Ber. 50, 807, 812 (1917). 

(II) Dewad, Bull. soc. chim. Bdg 39, 400 (1930). 


METHYL «-CHLOROISOBUTYRATE Cl C 5 H<,0 2 C1 

COOCHj 

<3H, 


Beil. S.H. 102 


B.P, 135° 

at 760 mm. (7} 

oil - 1.0893 (3) 

n?! « 1.4133 

<7J 

133-135° 

at 760 mm. (I) (2) 


nt 5 - 1.4019 


138-129.5° 

at 763 mm. (3} 


(3) 

04-05° 

at 66 mm, (3) 





42-44“ at 17 mm. (7> 


{For prepn of 0 from <*-chloroisobutyric acid (3:0235) with MeOH see {3} (4); for formn. 
of 0 as by-product of rcactn. of methyl a-hydroxyisobutyTate (1:3206) with phosgene 
(3:5000) -f pyridine see (1) (2) (0).} 

[C on htg. at 500-510° (1), or passed over silica gel at 300° (4), or htd. with anhydrous 
FcCJj for 4 hrs. at 100° (5), or htd, with quinoline in pres, of hydroquinone (3), gives 
(83% yield (5)) methyl methacrylate, b.p. 100-101°.] 

3:7918 (1) Burns. Jones, Ritchie, J Chem. Soc. 1935, 717. (2) Ritchie. J. Chem. Soc. 1935, 1059. 
(3) Zid'kind, Markov, J Applied Chem.- (U-S-S R) 10, 1042-1044 (1937), Cent. 19X8, II 2421; 
C.A 32, 1652 (193S). (4) du Pont Co. & Loder, Brit 428,223, June C, 1935. Cent. 1936, I 179; 
C A. 29, 6607 (1935). (5) Barrett (to du Pont Co.), U S 2,013,648. Sept 10, 1935: Cent. 1936, 
I 3217, C A. 29, C902 (1935) (G) Imperial Chem Ind & Ritchie, Jones, Burns, Brit 424,885, 

March 4, 1935. Cent. 193C, I 2440. C.4 29, 5124 (1935). (7) Kohovec. Kohlrausch, Monatsh. 
74, 110 (MM3). 


3: 7920 d,M t 2-DICHLORO-2-METHYLBUTANE CsHiqCI; 

Beil. I — 


Cl a 

It— 


CH,CK.-i— in. 

Mioi) 




B.P. 133-135° ( l ) 

ti? ■> 1.0785 (!) ng c 

» 1.4433 (A) 

133.5° at 760 mm. (calcd.) (4) 

1.07GG (4| 


71.6° at 100 mm. (4} 

. (For prepn. of t* from I,2-epoxy-2-raethyibutane (l) with PCls sec {1); for forum, of 
O (together with other products) from 2-mcthyibutonc-l_(un-ii/m.-cthyl-methy!-ethyle0e) 
U ;S210) with Clj at -5 to -17® see (2) (3), for forum, of C (together with other products) 
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3:7950 3-CHLORO-3-METHYLHEXANE Cl C 7 Hi B C 1 Beil. I — 

(Ethyl-methyl-n-propyl- 1 Ii-( 58) 

carbinyl chloride) CH 3 .CH 2 .CH 2 — C— CH 2 .CHa I 2 .(119) 

CH 3 

D| 0 = 0.8787 (4) nf? = 1.4250 (2) 
1.4283 (3) 
nb 8 - 1.4380 (5) 
1.4275 (5) 

D\* - 0.875 (5) nL fi = 1.42705 (4) 

0.873 (5) 

[For prepn. of C from 3-raethylhexanol-3 (cthyl-methyl-n-propyl-carbinol) (Beil. 1416, 
Ii-(206), I r (445)] (2) with dry HC1 at 10-15° (90% yield (2)) or with HC1 (4) see (2) (4); 
for formn. of C as a by-product of the reactn. of the above carbinol with CgHg + AlCb 
(main prod. 45% yield of 3-mcthyI-3-phenyIhexane, b.p. 106-107° at 20 mm., nj> = 
1.4964) see (3); for formn. of C from 3-methylhexene-2 (1:8322) with cone. HC1 see (5); 
for formn. of C from ethyl-methyl-n-propyl-cnrbinyl isocyanate on htg with cone. HC1 
see <l).l , 

• [For data on density and parachor of C at 0°, 15°, 25°, 50°, and 65° see (6).] 

C with Mg in dry ether as specified (2) gives 67-78% yield corresponding RMgCI. 

[C converted as above to RMgCI, treated with formaldehyde gas, gives (30% yield (2)) 
2-ethy]-2-methylpentanol-l, b.p. 75.5-76.0° at 15 mm., »o « 1.4353 (2).j 
C with CgHg + AICI 3 yields (4) 3-methyl -3-phenylhexane, b.p. 110-112° at 15 mm., 
Df = 0.8819, ni> 5 = 1.49951 (4). 

3:7950 (l) Montagne, Ann. chim. (10) 13, 125 (1930). (2) Whitmore, Badertscher, J. Am. 

Chem. Soc. 55, 1561, 1565 (1933). (3) Huston, Fox. Binder, J. Org. Chem. 3, 253 (1939). (4) 

Halse, J. prakt. Chem. (2) 89, 452-453 (1914). (5) Nasarov, Ber. 70, 622 (1937). (6) Quayle, 

Owen, Beavers, J. Am. Chem. Soc. 61, 3108 (1939). 


B.P. abt. 135° (1) 

62-63° at 62 mm. (2) 

41° at 20 mm. (3) 

39-40° at 16 mm. (4) 

32.0-32.5° at 12 mm. (5) 


3:7955 1-CHLOROHEXANE CH 3 .(CH 2 ) 4 .CH 2 C1 CgH n Cl Beil. I - 143 
(n-Hexyl chloride) Ii-( 51) 

I 2 -(109) 


B.P. 

135-136° (1) 

134-135° cor. at 763 mm. (2) (3) 

134° at 759 mm. (IS) 

134“ at 738 mm. (4) 

133.6- 134.4° (5) 

132.9° at 764.7 mm. (6) 

132.7- 133.3° (15) 

132-133° at 760 mm. (7) 


Dl° = 0.8784 (18) ni? - 1.42364 (1) 

0.8765 (7) 1.4200 (4) 

0.87551 (8) 1.41991 (18) 

1.41944 (6) 


Colorless mobile liq., insol. aq. 

(For prepn. of C from hexaool-1 (1 :6230) by htg. with fumg. HC1 in s.t. at 100° (100% 
yield) see (2); by shaking with HC1 + ZnCl 2 for 2 days (45% yield), with PCI3 + ZnOi 
(61% yield), with PCI 5 + ZnCl 2 (77% yield), or with excess SOCl 2 (yield: 85-87% (1), 63% 
(18) see (1) (18)); for prepn. from l-chlorohexene-2 by cat. reductn. see (9).] 

[For formation (besides other products) from n-hexane by chlorination see (10) (11) 
(12) (13); for formation from heavy metal n-caproates + CI 2 sec (14).) 
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LIQUIDS WITH D l a < 1.15 

3:7935 (1) Juslotu, Chimica einduitria (Italy) 24, S9-94 (1942); Cent. 1943, 1 383. (2) Hanriot, 
Reynaud, Bull. goc. c him. (3) 21, 14-15 (1899). (3) Deraetre-Vladeaco, Bull- aoc. chim. (3) 6, 
834-835 (1891). (4) Justoni, Chimica e industria (Italy) 24, 195-201 (1942) ; Cent. 1943, 1 1659. 


3: 7045 2 -CHLORO -2 -METHYLHEXANE 
(n-Butyl-dimethyl-carbinyl 
chloride) 


CHj CHj.CH2.CH2 


CtHisCI 

Cl 

2 — i — CH3 


Beil. I - 15G 

V- 

I*- 


B.P. 135° si. dec. (t) 

130-135° si. dec. (2) 
133° dec. at 734 mm. (3) 
132° at 740 mm. (4) 
09-72° at 90 mm. (5) 
68-69° at 50 mm. (8) 
39-40° at 20 mm. (4) 
35-35.5° at 16.6 mm. (6) 


2>5 5 = 0.8GG1 (6) 

Z>f = 0.8098 (6) n|j = 1.4205 (6) (3) 
0.803 (3) 1.4202 (5) 


[For prtrpn. of 6 from 2-methylhexanol-2 (n-butyl-dimethyl-carbinol) (Beil. 1-415, 
Ir (444)1 (5) (G) with dry HC1 gas at — 10° (65-75% yield (G)) or at 10-15° (75% yield 

(5) ) (8), with cone. HC1 (1), or with AcCl (I) (2) see iodic, refs.; for formn. of C as by- 
product during rcactn. of the above carbinol with C«H S + AlClj (main prod. 45% yield 
of 2*mcthyl-2-phcnylhcTano, bp. 100-100° at 20 mm.) see (4); for prepn. of C from 2- 
mcthylhcxanol-3 (isopropyl-n-propyl-carbinol) (Beil. 1-416, Ii-(20G)J (3) with dry HC1 at 
0° (80% yield (3)) by rearrangement see (3).] 

(For data on density and parachor of C at 25°, 50°, and 75° sec (7).J 
0 with Mg in dry ether as specified (5) gives 74-4% yield corresponding RMgCl, 

0 converted (as above) to RMgCl and the latter oxidized with 0 2 gives (42% yield (3)) 
2-mcthylhcxanol-2, b.p. 139.5-140 5° at 741 mm., 110° at 250 mm., D; 0 « 0.813, nj? ** 

I. 4173 (3). 

(For rcactn. of RMgCl with ethyl chlorofonnatc (3:7295) yielding (5) ethyl n-butyl- 
dimcthyl-acctate, b.p. GG.5-70 0° at 1G mm., = 1.414S (5) (corresp. amide, m.p. 92.8- 
93.8° (5)) sec (5); for rcactn. of RMgCl with AcCl (3.7065) giving (9% yield (5)) 3,3- 
dimcthylhcptanone-2, b.p. GS-70.6* at 20 mm., = 1.4206 (scmicarbazone, m.p, 129- 
130°) (5) see (5).) 

C converted to RMgCl and treated with CO* gives (5) n-butyl-dimethylacctic acid 
(constants not given (5)) (corrcsp. amide via acid chloride, m.p. 92.8-93.8° u.c. (5)). 

3:7915 (1) Henry, de Wac], Bull. aead. toy. Bely. IMS, 957-063; Cent. 1909, I 1SS4; Bee. Iran. 
chtrrt. ZS, 445 (1909). (2) Muset, Bull. aead. ray Bely. 1900, 775-789; Cent. 1907, I 1313 (3) 

Whitmore. Johnston. J. Am. Chen See. CO, 22G6 (193S), (4) Huston, Fox, Binder, J. Ora. 
Chen. 3, 252 (1939). (5) Whitmore, Badcrtschw, J- An. Chtm. Soc. 55, 1559-1567 (1933) 

(6) Whitmore. Woodburn, J. Am. Chen. Soe. 55, 303-361 (1933). (7) Quay!*. Owen, Beavers 

J. Am. Chm. Soe. 01, 310S (1930). (S) Petrov, Kurhskii, J. Gen. Chen. (t/^S-S.R.) 14. 492-4Q1 
(1944); C-A. 30, 4600 (19-15). 
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(1938). (9) Mooradian, Cloke, J. Am. Chem. Soc. C8, 787 (194G). (lOl.Kleinfeller Ber 
1595-1598 (1929). ,, , ' 

(11) Cloke, Stehr, Steadman, Westcott, J. Am. Chem. Sac. 67, 1588 (1945). 


3:7965 d,I-o!^3-DIMETHYL-n‘BUTYRYL CHLORIDE C 8 H u OC 1 Beil.S.N.lG3 
(Isopropyl-methyl-acetyl chloride) CHj— CH— CH— C=0 

iti, in, ii 


B.P. 136.9-130.6° at 761 mm. (1) 
38-39° at 18 mm. (2) 


D? = 0.9795 U) 
a2 = 0.99G1 11) 


[For prepn. o! C from 2,3-dimethylbutanoic acid-1 (1:1114) with S0C1 2 see (1).} 

C on hydrolysis yields 2,3-dimethylbutanoic acid (1:1114) q.v.! (for the amide, anili de, 
p-toluidide, and other derivatives corresponding to C see 1:11 14 J. 


3:7965 (l) Hommelen, Bull. aoc. chim. Belg. 42, 243-250 (1933). (2) Nenitzescu, Chicos, Ber. 
C8, 1587 (1935). 


3:7970 3-CHLORO-2,3-DIMETHYLPENTANE 

C7H15CI 1 Beil. 1-157 

(Ethyl-isopropyl-methyl-carbinyl 

Cl H Ii— 

, .. chlonde) CHj.CHj— C C-CHs 1 '’ •' ' Ir ~ ' 


CT, CH, 

B.P. 135-138° at 767 mm. (1) 

rig - 0.884 (1> 

133-138° si. dec. (2) 

' 41-42° at 20 mm. (3)' 

Dg i 0.899 (1) 


(For prepn. of C from 2,3-dimethylperitanol-3 (ethyl-isopropyl-methyl-carbinol (Beil, 
1-417, Ii-(207), I*t-(446>] with HC1 (1) or dry HC1 at 0 8 (50% yield (2)) see (1) (2); for 
forum, of 0 from reactn. of the above carbinol with C 8 H 8 -f AlClj (14% yield accompanied 
by 22% yield 2,3-dimethyl-2-phenylpentane) see (3).] 

3:7970 (1) Kaschirsky, J. Russ. Phys.-Chem. Soc. 13, 90 (1881) ; Ber . 11, 985 (1878). (2) Whit- 
more, Evers, J . Am. Chem. Soc. 65, 813-814 (1933). (3) Huston, Fox, Binder, J.' Org. Chem. 3, 
253 (1939). • ■ 


3:7975 d,f-2,3-I>ICHLORO-2-METHYLBUTANE C 6 HioC 1 2 ’ Beil! I - 135 
(Trimethylethylene dichloride; Cl Cl Ii-( 47) 

/er-amylene di chloride) CH^ ( j: CHj Is-(lOl) 

H CH 3 * ■ 


B.P. 137° ID 

134r-138° at 735 mm. (2) 
60° at GO mm. (11) 

37.0-37.5° at 20 mm. (3) 
35-37° at 15-20 mm. (4) 
33-35“ at 17 mm. (5) 


ni, 8 = 1.445 (1) 
£>i 6 = 1.068 (1);, ni s = 1.4421 (3), 

1.0G9G (3) n£ 5 = 1.45GG (3) 


tFor prepn. of C from 2-methylb uteni 
temp. (6) (7) (8) (3) or S0 2 C1 2 at 0° (9) 


V ) (1 " ' h low 
formn. of C u 
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C on refluxing with 10% aq. XaOH yields (9) n-hexanol (1 : 6230). 

{For study of reaction of C with KI in acetone see (15); with metallic Na see (16); with 
NaCsHs see (4}; with CH3NH2 see (17).] 

C with Mg in dry ether + trace Ij gives (97,2% yield (19)) EMgCl. 

iV-(n-Hexyl)tetrach!orophthaUmide; ifte. from EtOH, m.p. 150-151* (20). (BVom 

C (?) or from n-hexyl bromide with IC tetrachlorophthalimide (20).| 

3:7935 {1} Clark, Straight. Trans. Roy . Soc. Can . <31 23, III, 77-89 (1929).^ (2) Heary,BuU. 
acad. ray. Bek **' ”*’* ”” ' * »*— — ~ J — -* — otr 

(4) Whitmore 
208 (1933). 

(7) Olivier, I 

McNamee, J. Am. Chem. Soc . 64, 1648-1651 (1932). (10) Schorlemmer, Ann. 161, 272 (1872). 

(U) Michael, Turner. Ber. 39, 2154-2156 (1900). {X2> Ger. 261,677; June 27, 1913; Cent. 
1913, II 325. {13) Wcrtyporoch, Ber. CO, 732-739 (1933). (14) C. Hunsdiecker. H. Huns- 
tliecker, Vogt, U.S. 2,176,181. October 17. 1939, C-A. 34, 1686 (1940); Bnt. 456.5G5, Dec. 10. 
1936, French 803,941, Oct. 12, 1930, Cent. 1937, I 2258. (15> Conant, Hussey, J. Am. Chem. 
Soc . 47, 4S5 (1925). (16) Morton, Hechenbleikner. J. Am. Chem Soc 68, 1697-1701 (1936). 
(17) Westpbal, Jercbel, Ber. 73, 1007 (1940). {18} Vogel, J Chem Soc 1943, 038,640. (19) 
Houben, Boedler, Fischer, Ber. 69, 1768, 1777 (1936). (20) Allen, Nicholls, J. Am. Chem. Soc . 
56, 1409-1410 (1934) 

3:7900 l,3-DICHLORO-2-METHYLPROPANE Cllj C 4 H 8 C1 2 Beil. I — 

CICHsAcHjCI l2-(88) 

H 

B.P. 

136.0° at 760 mm. (I) (2) {3) Z>]g « 1.131 (3) n{? « 1.4627 (4) 

135.5°~13G.5° (9) 

131.5-132.5° at 721 mm. {4) 

24.5° at 10 mm. (1) 

{For prepn. by chlorination of isobutane see <3) (5) (6); from 3-chloro-2-(chloromethyI)- 
propene-1 (3.5033) or from l,3-dichloro-2-(chIoromethyl)propene-l (3.9066) with H2 4- 
Pt black m ale. sola, see (10}.J 

0 on htg. in s t. at 180° with anhyd, NaOAe -p AcOH yields corresp. diacetate, and 
this on alcoholysis by htg. with 3% dty HC1 in dry MeOH gave an overall yield 0/ 60% 
of the glycol, 2*mcthylpropanedioM,3 {Bed. 1-480], b.p. 213-214°, Z>|° » 1.0290, n& « 
1 4445 (6). 

{For study of further chlorination of C see {7}; note that C with CIj or with SO2CI2 + 
B22O2 gives (73% yield {9)) l,2,3-trichloro-2-methylpropane (3. 5885).) 

C on treatment with Za dust in 85% ale. gives 38% yield 2-methyIpropene-l, (isobutylene) 
{8>._ 

{C with aq. ale. NaCN as directed (11) gives 20.4% yield y-chlorotf-methyl-ra-butyroni- 
trile, b.p. 82-83° at 16 mm., Df » 1.042, nf? =* 1.44255, accompanied by 11.5% yield of 
0-methyl gkttaro(di)ni trile, b.p. 133-137° at 16 mm. (II).) 

3: 7gco (j) Hass, /. Chem. Edvcatum 13, 493 0936). (2) Hass, McBee, Weber, Jnd. Eng. Chem, 

27, 1191 (1935). (3) Ha"" *> -1 - - 

1935; Cent 193G, I 30X2 , jl 

Hass, McBee (to Purdue , ■ I 

(6) Hass, McBee, Weber • «. 

Soc. 58, 1027-1029 (1936). (8) bolt, Christiansen, Scbafceil, J. Am. Pham. Assoc. 27, 125-130 
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3:7980 {1} Chattaway, Saerens, J. Chem. Soc. 117, 70S-711 (1920). (2) Kohlrauscb, Sabathy 
Monalsh. 73, 307 (1939). (3) Hamilton, Sly, J- Am. Chem. Soc. 47, 436-437 (1925) (4) CarrS* 
Bull. soc. chim. (5) 3, 1069 (1936). (5) Weizmann, Garrard, J. Chem. Soc. 117, 328 (1920) 
(6) Dox, J. Am. Chem. Soc. 48, 1954 (1926). 


3:7985 6-CHLORO-2-METHYLHEXANE 


(Isoamyl-methyl-carbinyl 
chloride) * 


Cl 

CH3 — (!) — c 


C7H15Q 
CH3 . 

H2 — CH2 — C — CH3 


B.P. 138° dec. at 735 mm. (1) 
135-137° (2) 


= 0.863 (1) 


Beil. I - 156 

11- 

12— 


[For prepn. of C from 2-m ethy lhexanol-5 (isoamyl-methyl-carbinol) [Beil. 1-416, Ii- 
(206), Ij,- (445)] by saturation with dry HC1 and stdg. for 6 weeks (90% yield (1)) or htg. 
in s.t. at 140° (2) see indie, refs.) 

C on conversion with Mg in dry ether to RMgCl and treatment with Oj gives (60% 
yield (1)) 2-methylbexanol-5, b.p. 151-152° at 736 mm., n?? = 1.4180 (W-(a-naphthyl)- 
carbamate), m.p. 84-85° (1). 

3:7985 (l) Whitmore, Johnston, J. Am. Chem. Soc. 60, 2267 (1938). (2) Rohn, Ann. 190, 313— 
313 (1877). 


3:7988 2-CHLOROHEPTENE-l Cl CjH u a Beil. S.N. 11 

CHj CH, CH2 CHj.CH2.i=CH, 

B.P. 138-139’ at 748 mm. (1) = 0.8788 (1) nff « 1.4303 (1) 

71-73° at 76 mm. (1) (2) 

Dj“ = 0.8895 (2) tip 0 = 1.4340 (2) 

[For prepn. of C from n-amyl methyl ketone (heptanonc-2) (1:5460) with PCI5 inC(H< 
(40% yield together with 23% yield 2,2-dichIoroheptane (3:9424)) see (2); for prepn. from 
heptyne-1 (1:8085) + AcCl + SnCLj see (2) (both czs-4-chlorononcn-3-one-2, b.p. 99° at 
10 mm., D = 0.9830, n” = 1.4607, and (rans-4-chlorononen-3-one-2, b.p. 89° at 10 mm., 
Z)f - 0.9752, nb 5 = 1.4665 are also formed (1)).] 

C with powdered KOH in mineral oil at 250“ does not (2) yield heptyne-1 (dif. from 1- 
chloroheptene-1 (3:8219)). 

3:7988 (l) Kroeger, Sowa, Nieuwland, J. Org. Chem. 1, 163-169 (1936), (2) Bachmann, Hill, 
J. Am. Chem. Soc. 5G, 2730-2732 (1934). 


3:7990 a-ETHYL-n-BUTYRYL CHLORIDE C«H U 0C1 

(Diethylacetyl chloride) CHj CH2 CH — C=0 

ijH, it 


Beil, n - 334 
III— 
n.-( 292 ) 


BP. 138.0-138.8’ at 760 mm. (1) O; 0 - 0.9835 (1) ni? = 1.4234 (3); 

134-137’ (2) ' 1.4239 (3) 

71’ at 68mm. (3) Z>! = 0.9992 (1) 

40° at 20 mm. (3) 

[For prepn. of C from 2-ethylbutanoic acid (1:1115) with PCI5 (2), or with SOCI: {D 
(85-90% yield (3)) see indie, refs.) 
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(isopentane) (1:8500) (4) (10) or from 2-chIoro-2-methylbufane (ter-amyl chloride) 
(3:7220) (11) with Cl 2 see iodic, refs.; for formn. of C from 2-methylbutene-l (unsym.- 
ethyl-methyi-ethylene (1:8210) + Cfc see (12); for formn. of C from 3-chloro-2-methyl- 
butene-1 (3:7300) 4* HCI see (3); for formn. of 0 from 2-methyIbutanol-2 (igr-amyl 
alcohol) <1:6160) + CJ 2 see (1).] 

(O on further chlorination yields (3) 2,3 J 3-triehloro-2-methylbutane (3:4755) together 
with other prods.) 

C on htg. with solid KOH (3) or with ale. KOH (3) (4) Joses HCJ yielding 3-cbIoro-2- 
methylbutene-2 (3*7335) and other prods. — [C od passing over soda-lime or burnt lime 
at 600 s (13) or BaClj at 306-500° at 20-50 mm. (14) yields 2-metbyibutadiene-l,3 (isoprene) 
(1:8020).] 

C on boiig. with aq. or with aq. NmBPOi for 30 hrs. gave (2) on ly 10% hydrolysis; C 
on boiig. with 1 mole NftOH itt aq. soln. for 24 hrs. gave (2) only 17% hydrolysis, ac- 
companied by isopropyl methyl ketone (1:5410). 

C on boiig. with 35 pts. aq. for 40 hrs. gave (5) complete decomposition with formn. of 
isopropyl methyl ketone (2-mefchylbutanone-3) (1:5410) q.v., b.p. 9-1°. 

3:7975 (1) Brocbet. Ann. Mm. (7) 10, 385 (1897). (2) Evers, Rothrock, Woodburn, Stahly. 
Whitmore, J- Am. Chem Soc. 55, 1137 (1933). (3) Tishchenko, J. Gen Chem. (UJJS.R.) 6, 

• u ■ 1 - ” "*•* *■— *-- 

. vy. ■ ■ " * 

f * 12) . ■ ' . ... 

— " - 1* <4«>9«:x If\ /. p, " 4. , 

I I * (8) Dadisehe Amlin- und Soda-Fflbrik, Cer. 25S.555, 

* ‘ * : • I ■ Iischo Anilin- und Soda-Fabnk, Ger. 251,100, June 7, 

, I « f «' ■ l En<;. Chem. 21, 902 (1929). 

: • ■ * ** * ° ’ r,.. Oct. 28. 1011; Cent. 1913.1 1246. (12) 

• • - 067 (1938); Cent. 1939. II 4221; C.A. 33, 

. ... * Cent. 1912, 1 535. (14) Badische Anilin- 

* 1913, I 476. 

3:7980 w-BUTYL CHBOROFORMATE C 5 H 9 0 2 C1 Beil, m — 

(n-Butyl chlorocarbonate) n-CiHj.0 CO Cl Hit — 

nr 2 -(n> 

B.P. 137.8* at 734.5 mm. (I) « 1.074 ( 1 ) «k B = 1.4132 (2) 

137.6* at 730 mm. (2) 

14S* (V *o 4 - 1.417 {If 

37-38° at 13 mm. (2) 

Colorless mobile lachrymatory liq. with sharp but pleasant odor. — Insol. 3q. and only 
elowly hydrolyzed by it even on htg. ( 1 ). 

(For prepn. (35% yield (3)) from n-butyl ale. (1 :6180) 4- phosgene (3:5000) gee (I) (3); 
from di-«-butyl carbonate (1:3626) + PClj see (2).] 

C on htg. With quinoline dec. at 81° (4) into n-butyl chloride (3:7160) -f CO 2 . 

® n-Butyl carbamate: from C by shaking with cone, aq. NH t OH (1); pr, from ale., 
m.p. 54* (1). 

@ n-Butyl-JV-phenylcarbamate (n-butyl carbanilate): from 6 in ether by treatment 
with ether sola, of aniline (1 mole) 4- pyridine (1 mole) (1); pr., m.p. 65.5* (lj 4 61 0 (5). 
IFor corresp. products from many other substituted anilines see (1J.J 
n-Butyl phenylcarbazate: from C <3.9 g) + pbenylhydrarine (3.1 g.) + pyridine 
(3.1 g.)in aq. (15 ml ); after solidification of the sepg.yel. oil it » washed with aq. and 
recryst. from C fi H { : white scaly cryst., m.p, 70° (6). 



3: 061 8-3 : 0625 2,4,6-TRICHLORO-3-METHYLPHENOI, 


3,5,6-trichIoro-2-methylbcnzoquinone-l,4 [Beil. VII-C51, VIIi-(354)], m.p. 238’ {2}); from 
2,4<Hchloro-3-mcthylpheno! (3:1205), from 2,6-dichloro-3-mcthyIphenol (3:0150), and 
from 4,&-dichloro-3-methylphenoI (3:1745) in CHCU with Cl 2 see (l).l 

[C with PC1& yields (2) both <m-(2,4,&-trichloro-3-mcthylphenyl) phosphate, m.p. 230 5 
(2), and &is-(2,4,6-trichloro-3-methyIphenyl) phosphate, m.p. 94.5° (2); for study of Hg, 
Sb, and Bi deriv3. of 0 sec (2).] 

[C on eulfonation with fumg. H 2 SOi (50% SO 3) at 50° yields (4) a monosulfonic acid; 
for condens. of C with benz aldehyde- p-sulfonic acid and use of prod, as mothproofing 
agent see (5); for study of use of Na or K salts of C as wood impregnants (preservatives) 
see (6)J 

C with aqua regia at 100° for 1M hrs. gives (25% yield (3)) 3,5,6-trichloro-2-methyI- 
beozoquinone-1,4 (see above), m.p. 233° (3). 

[C in aq. alk. with MejSOi yields (2) corresp. methyl ether, ndls. from ale., m.p. 46®, 
b.p, 258° (2); G in aq. alk. with EtjSO* yields (2) corresp. ethyl ether, ndls. from ale., 
m.p. 35.5°, b.p. 266° (2) 1 

2,4,6-TrichIoro-3-raethylphenyl acetate: m.p. 35°, b.p. 270° (2). 

® 2,4,6-Trichloro-3-methylphenyl benzoate: fine prismatic pi. from ale., m.p.' 53° (1). 

[From C with BzCt in pyridine {1).J 

® 2,4,6-Trichloro-3-methyIphenyl benzenesulfonate: prismatic pi. from ale., m.p. 

121° (1). [From C with benzenesulfonyl chloride in pyridine (1).] 

<g> 2,4,6-Trichloro-3-methylphenyl p-toluenesulfonate: prismatic pi.' from ale., m.p. 

, 92-93° (1). [From C with p- toluenes ullonyl chloride in pyridine (I).] 

3-.0G18 (1) Huston. Chen. J. Am. Chem. Soc. 55, 4218 (1933). (2) BurSs, Chem. Li»ty 21, 108- 
114, 148-162. 221-227, 261-265 (1927); Cent. 1927, II 1345; C.A. 22, 63 (192S). (3) Cbulkov, 
Parini. Barshev. Org. Chem. Ind 3, 410-412 (1937); Cent 1 1938, II 305; C.A. 31, 

7047 (1937). (4) Weiler, Better (to I.G.). Ger. 557,450, Aug. 24. 1931; Cent. 1932, II 2371. 
(5) Weiler (to I.G.), Ger. 548,822. April 20, 1932; Cent. 1932, II 799. (6) Iwanowski, et aL, 

Przemysl Chem. 1C, 205-221 (1932); Cent. 1933, 1 867; C.A.27, 3790 (1933). 


3:0625 2,3,6-TRICHLOROTOLTJENE CIIj C 7 H 5 CT3 BelhV - 299 



M.P. 46-46“ (1) 
. 41-42“ (2) 


White ndls. from ale. 

[For prepn. of C from 2,6-dichloro-3-aminotoluene [Beil. XII-872] via diazotization and 
use of CusCl* reactn. see (1); from p-toluenesulfonyl chloride via chlorination, hydrolj’sis 
to acid, and subsequent hydrolytic cleavage of the sulfonic acid radical see (3) (2); for 
fonnn. of C together with other prods, from 2,5-dichlorotoluene (3:G245) or 2,6-dichloro- 
toluene (3:6270) with Cl s in pres, of AI/Hg see (4) J 
[G with CI2 in pres, of Al/Hg yields (5) 2,3, 5, 6-tetrachloro toluene (3:2575).] ^ 

C on mononitration by goln. in cold fumg. HNO3 yields (1) 2,3,6*trichloro-5-nitrotoluene 
[Beil. V-333], ndls. from ale., m.p. 57-58° (1); C on dinitration, e.g., with 6 pts. fumg. 
HNO a -f 4 pts. cone. HjSOi (1), yields 2,3,6-trichloro-4 ) 5-dinitrotoluene [Beil. V-346J, 
pr. from AcOH, m.p. 140-142° (1), 140-141° (6). * ’ 

C on oxidn. with dil. HNO s in B.t. at 140° yields (1) 2,3,6-trichlorobenzoic acid (3:4500), 
m.p. 164°. 
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on htg. with sodium dicthylacctate yields (2) corrcsp. anhydride, b.p. 230° {2}.] 

{C with Clj yields (4) a-chloro-diethybcetyl chloride, b.p. 93° at 70 mm. (amide, ra-p- 
58° (4)); C with Br* yields {5} a-bromo-diethylacetyl bromide, b.p. 98-100° at 25 mm. (5); 
for reaefcn. of C with A1CL + C«Hj see (6).] 

{0 (l mole) upon addition to fer-butyl MgCl (3.7 moles) in dry ether yields (3) (by 
virtue of reducing actn, of the tertiary RMgX cpd.) 2-cthylbutanol-l (1:6223), 2,2* 
dimethyW-ethylhcranol-3 (b.p. 131-132° at 150 mm., I?~ - 0.3339, no * 1.4340- 
1.4362, 17-(«-03phthyl)carbamatc, m.p. 63-64°), and hexamethyle thane (1:7090), m.p. 
m° (3).J 

C on hydrolysis yields 2-cthylbutanoic acid (1:1115) q.v. (for the amide, anilide, p- 
tdiuidide, and Other derivatives corresponding to C sec 1:1115). 

3; 1990 (1) Horomclen, Bull. soc. chxm. Belg. 42, 243-250 (1933). {2) Freund, Hermann, Bcr. 
23, 1S9-190 (1890). |3) Whitmore and 11 others, J. Am Chem Soc. 63, 6-16, 651-652 (1941). 
(4) AiU-egs, Pivot, U.S. 1,493.182, May 6. 1924. BnL 209.706, March 5. 1924. Cent. 3934, II 
1485. C.A. 38, 2058 (1924). (5) Fourneau. Nicolitch, Bid!, ax. chxm . (4) 43. 123S-4239 (1928). 
(6) Apolit, Ann. chxm. (10) 2, 80 (1921). 



CHAPTER XVIII 


DIVISION B. LIQUIDS WITH BOILING POINTS REPORTED 
AT ORDINARY PRESSURE 


Section 2. D\° less than 1,1600 


(3:8000-3:8499) 


3-CKLOROBUTAN OL-2 
(0-Butylene chlorohydrin; 
pseudo-butylene 
chlorohydrin) 


CH3 — CH — CH — CHj C4H9OCI 

il d)H 


" ‘ I 

Beil. I - 373 

11- 

1 2 - (403) 


B.P. 138-140° (1) 

138-139° at 763 mm. (2) 

136.0-137.5° at 760 mm. (3) (4) 

134-138° (9) 

76-79° at 100 mm. (5) 


2>o 8 = 1.0692 (3) (4) nl° = 1.4422 (9) 


(See also d,l-erytkro-3~chlorobutanol-2 (3:8004) and d,l-threo-3-chlorobutanol-2 (3:8002).] 


C in this present discussion designates the ordinary mixture of stereoisomeric configura- 
tions of 3-chlorobutanol-2. 

Colorless somewhat viscous liq. of agreeable odor. — C is sol. at 20° in 15 vols. aq (2); 
its sepn. from dilute aq. solns. is best effected by steam distillation at reduced pressure (6) 
cf. (9). 

[For prepn. of C from ordinary butene-2 (mixt. of cis and trans stereoisomers) by addn. 
of HOC1 (yields: 55% (11), 50% (3), 20% (5)) (4) (1) (2), with CI 2 + steam at 100° (60- 
65% 0 together with 10-30% 2,3-dichlorobutane (3:7615) (6)), with Cl 2 + aq. at 40-50® 
(50-60% yield (6)) (9), or with iV-chlorourea in dil aq acid 15-17° in pres, of CuCI 2 (best 
yield 79.9% C +20.1% 2,3-dichlorobutane (3:7615) obtd. in 5% AcOH (7), but pro- 
portion of the two products varies widely with nature of acid used) see indie, refs-l 

(For tabular and graphic data on equilibrium consts. of binary system G + aq , snd 
ternary system C + 2,3-dichlorobutane (3:7615) + aq. see (8).] 

C in s.t. at 180°, or C with aq. in s.t. at 100° for 10 hrs. or at 120° for 3 hrs., gives (80- 
100% yield (3)) (10) butanone-2 (ethyl methyl ketone) (1 :5405) + HC1 (cf. also (14)). 

[C with solid KOH (5), or with 40-50% aq. NaOH or KOH (15-20% excess) at 75-90® 
(11) (10), or with aq. KOH, K2CO3, or PbO at ord temp. (3) (4) (2) causes elimination 
of HCI and gives (yields: 87-90% (11), 75-81% (10), 66% (5)) 2,3-epoxybutane M* 
dimethylethylene oxide) (1:6116) (mixt. of cis and trans stereoisomers) ] 

[The simple alkyl ethers of C have been prepared by indirect means; e g., from butene-2 
by action of corresp. alkyl hypochlorites dislvd. in the corresp. ale. or by action of N,N ~ 

(3-chloro-2-methoxybutane), b.p. 116 <> i 
chloro-2-ethoxy butane), b.p. 122-124°) 
tropyl, and isoamyl ethers see (12).] 
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3-Ch5orobutyl-2 acetate: b.p. 161-105° at 760 mm., 71-73° at 30 mm., X>| 0 ** 

1.0692, « 1.429S <131 cf. (7). [Prepd. indirectly from ord. butene~2 with N t N~ 

dicWorobeuxenegulfommido + AcOH in ether (2S% yield (13)).] (For analogous 
prepn. of the corresp. formate, chloroacctate, and trichloroacetate see (13).} 

3'Chlorobutyl-2 benzoate: b.p. 2G3-265.5 u.c, (7), 

3-ChIorobutyl-2 p-nitrobenzoate: unreported. 

3-Chlorobutyl-2 3,5-dinltrobenzoate: unreported. 

3:8000 <l) Fourneau. Puyal, Bull. toe. eh\m. (4) 31, 427— !2S (1022). (2) Henry. Compl. rend. 
U$, 49 9 (1007). (3) Krasmski. J Bust. Phys -Chem. Soc. 34, 287-315 (1902); Cent. 3902, II 
20. (4) KrassuakJ, Compl. rend. J45, 763 (1907). (5) Norton, Hass, J Am, Chem. Soc, 58, 2147 
(1030). (C) Batalin, Hgryumov, J. Gen Chem. (17 5 S.R ) 4, 871-S74 (1934), Cent. 1930, 1 986; 
C.A. 29, 2147 (1935) (7) Likhosherstov, Avseev, J Gen. Chem. {U.S S.R ) 3, 927-932 (1933); 

Cent 1931, II 1437; C-A 28, 3053-3054 (1934). {8} Bushmakin, Gol'droan, Kuchiaskaya, 
Sintet. Kauchnk 4, No. 1, 33-35 (1935); Cent tS3€. 1 1131; C A. 29, 4248 (1935). {0} Batahn. 
Vpryumov, Tikhomirov, Smtct. Kauchnk 3, No 6, 6-12 (1934), Cent. 1935, II 1935, cot in C-A. 
(10) Batalin. Ugryumov, SinUt. Kanchuk 5, No 6. 8-16 (1936); Cent. 1936, 11 3357; C.A. 30. 
6701 (1930). 

(ll) Wilson, Lucas, J. Am. Chem. Soc 58, 2358-2399 (1936). (12) Likhosherstov, Alekseev. 
J Gen. Chem. (US.S R ) 4, 1279-1283 (1934); Cent 1936, I 4287, C A. 29, 3306 (1935). (13) 
Likhosherstov. Petrov, J. Gen. Chem. (U SS.R.) 9, 2000-200$ (1936). C.A 34. 4380-43S1 (1640). 
(14) Gutner, Tishchenko, J. Gm. Chem. ) 6, 1729-1735 (1936). Cent. 1937. 1 3786; C.A. 

31,4265 (1037). 


3:8003 tf.MAw-3'CHLOROBUTAN OL -2 OH II CiH s OCl 

Beil. S.N. 24 


CK, — d; d) — CH, 

J. L 


BJP. 130.8° at 748 mm. (1) 

xi Cl 

D; 5 - 1.0580 (l) 

ng « 1.4380 (1) 

62 . 0 ° at 30 mm. (1) 

81.6-62.6° at 30 mm. (2) 
61.0-52.1“ at 30 mm. (1) 

Df «. 1.0020 (2) 

nj? - 1.4403 12) 


(Sec also ord. Z-cMorobutanol-2 (3:8000) and d,l^rythro^-chl<nvbula.nol-2 (3.S0G4).] 

(For prepn of 0 from m-2,3-cpoxybutane (1 :GUG) (2 moles) with cone. HCI (3 moles) 
ot 5° or below (77% yield) see (1); from eis-butene-2 with hv-butyl hypochlorite (3:7165) 
in AcOH/HjSO« (Gl% yield (1)) or with Ca(OCl)a ia AcOH (2) see indie, refs ; from the 
dincetate of Jweso-butanediol-2,3 (1:6452) in coac. HCI contg 1 drop cone HsSO< with 
large excess dry IICI gas at —10° for 90 hrs. (43% yield) see (1). — Note that 0 cannot 
be obld from butenc-2 udh a q. A r -ch foro.icetam idc (l) J 

(0 (I mole) with SOCIi (1.5 moles) refluxed 3 hrs , then kept at 100° for 3 hrs. more, 
gives (17 4% yield (1)) d,(-2,3*dichlorobutane (3‘ 7G25); note, however, that (5 (l mole) 
with SOClj (2 moles) htd. 2 hrs. at 05“ in pres, of pyridine gives (24% yield (1)) meso- 2,3- 
dichlorobutane (3‘75SO). — Note that 0 with cone IICI or with cone. HCI + ZoCIj fails 
to give any dichlorobutane; note also tliat 0 fails to react with G0% HBr even in s.t. at 
100“ for 3 h« «)) 

|C with ray cmc eq KOH ot 00-03" lows IICI and gucs (75% yield {!)) m-2,3- 
epoxybutane (1 . 6116).} 

3:8002 ( 1 ) Lucas. Could, J Am. Chem. Soc. C3, 2541-2551 (1911). (2) Wilson, Lucas. J, Am. 
Chem. Soc. 58, 2396-2402 (193C). 
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d,J-en/tfiro-3-CHLOROBUT AN OL-2 OH Cl C<H 9 0C1 

CHj — d) — — (> — CHj 


Beil. S.N. 24 


B.P. 135.4° at 748 mm. {1) 
55.9-5G.1 0 at 30 mm. (1) 


•D* 5 = 1.0610 (l) tj!> 5 = 1.4397 <1) 


[See also ord. 'S-chlorobulanol-2 (3:8000) and d,Uhreo-Z<hlorobutanol-2 (3:8002).] 

[For prepn. of C from tram-2, 3-cpoxybutane (1:6116) (2 moles) with cone. HC1 (3 
moles) at 5° or below (82.5% yield) see (1).] ' i 

[C (1 mole) with SOCls (1-5 moles) refluxed 3 hrs., then kept at 100° for 3 more hrs. gives 
(16% yield (1)) meso-2,3-dichlorobutane (3:7580); C (1 mole) in pyridine (2.2 moles) 
treated with SOCfe (2 moles) at 100° for 3 hrs. gives (63% yield (1)) d,Z-2,3-dichlorobutane 
(3:7615), and C (3 moles) with PCI 3 (1 mole) at 100° for 3 hrs. also gives (20% yield (1)) 
d,Z-2,3-dichlorobutane (3:7615); note, however, that C (l mole) with PCI 5 (3.9 moles) in 
CHCI 3 refluxed 2 hrs. gives (42.7% yield (1 )) a mixt. of d,l~ and meso- forms of 2,3-dtchloro- 
butane — ■ Note that C with cone. HC1 or with cone. HC1 *f ZnCfe fails to give any di- 
chlorobutane; note also that C fails to react with 60% HBr even in s.t at 100° for 3 hrs. (1)4 
[C with aq. KOH loses HC1 and gives (1) tram-2, 3-epoxybutane (1:6116).] 

3:8004 (t) Lucas, Gould, J. Am. Chem. Soc. 63, 2541-2551 (1941). 


3:8010 2,3-DICHLOROPENTANE Cl Cl 

(sym-Ethyl-methyl- LL 

ethylene dichloride) CH 3 .CH 2 C—O 


!Ha 


B.P. 138-139.5° (1) 

50-53° at 28 mm. (2) 
50-51° at 20 mm. (3) 


CsHioClj 


Beil. I - 131 

11- 

12- ( 96) 


Principal component of comml. “ amylene diclilorido ” (5). 

[For prepn. of C from pentene-2 (unsym -ethyl-methyl-ethylene ) (1:8215) + CI 2 at —17° 
(3) or below —5° (4) see indie, refs.; for formn. of C (together with other products) from 
pentane (1:8505) + CI 2 see (2) (5)4 

C on boilg. with 10% ale. KOH gives (2) 2-chloropentene-2 (3:7285), but C with aq. 
K 2 CO 3 gives no pentanediol-2,3 (see below). 

C on boilg. with Zn dust in ale. or on htg. with Na in xylene at 120° gives (G) pentene-2 
(1:8215). 

[0 -f aq. vapor passed at 300° over Mg CI 2 gives (4S~50% yield (7)) pentadiene-1,3 
(1:8035)4 

C on protracted (250 hrs ) boilg. with 35 pts. aq. gives (3) traces of the corresp. glycol, 
pentanediol-2,3 [Beil. 1-482], and either or both pentnnonc-2 (1:5415) and/or pentanone-3 
(1:5420). 

3:8010 ( 1 ) Kondakov, Ber. 24, 931 (1891). (2) Lemke, Tishchenko, J. Gen. Chem. ( U.S S.R.) 

, , - (3) Froebe, Hochstetter, Monatsh. 

J. Gen. Chem. (U.S.SJR.) 7, 1246- 
hem. 21, 902 (1929). (6) Bourgoul, 
170 (1925). (7) Lemke, Tishchenko, 
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3:8012 l-CHLOROBUTANONE-2 


C 4 H 7 OCI 


Beil. I - 669 

(Chloromethyl ethyl ketone) 

CHj — CHr—% — CHj 


Ij-(348) 



& 6 , 



I 2 -(731) 

B.P. 


B.P. (eonld.) 


Hi 3 


138.8-130.2° 

cor. at 765 mm. (1) 

G7-C8 0 at 57 mm. (2) (9) 

= 1.080 ( 8 ) 

137-138° 

(2) (9) 

65° at 60 mm. 

(3) 

nl° 


137.5° 

(3) . 

C3° at 40 mm. 

( 10 ) 

«= 1.4270 ( 8 ) 

135-137° 

(4) (5) 

50-00° at 30 mm. 

(G) 



134-130° 

( 6 ) 

55-50° at 30 mm. 

( 2 ) 



133-135° 

(7) 





125° 

at 766 m ( 8 ) 





124-125° 

(ID 






|See a&o 3-cWcm>6utanonc-2 (3:759S).] 


Liquid with penetrating odor. — Insol. aq. 

IFor prepn. of C from ethyl methyl ketone (butanone-2) (1:5405) with CIj in pres, of 
CaCOj + aq. (yields of C about 25% always accompanied by 75% of the isomeric 3- 
chiorobutanonc-2 (3:7598)) see (1) (3) (G) (10) (12); with Cl 2 in vapor phase (13) (14), 
with Clj or SOsCl: in sunlight ( 8 ) (11), or with N-chlorourca (5) see indie, refs. — For 
formn. of C from l-chlorobutanol-2 (3:8025) by oxidn. with chromic acid (4), from butene-1 
with I10CI (4), from 2-chloromethyl-2-cthyl-4-mcthyl-l,3-dioxolone-5 by hydrol. with 
AcOII/IICl (9), or from 2-(chloromethyl)butcne-l (3:9214) by ozonolysis (18) see indie. 

refn.] 

[0 on reduction using yeast gives (15) l-chlorobutanol-2 (3:8025).] 

C on oxidn. with IINOj ( 8 ) ( 11 ) yields chloroacctic acid (3: 1370). 

(0 on hydrolysis, c.g., by refluxing overnight with K formate in McOII, yields (1) butan- 
one-2-ol-l (propionyl-carbinol) (Beil. I-S2G, Ij-(870)], b.p. 153-154°, 50.5-51.0° at 14 
mm. (1); note, however, that 0 with K acetate in EtOII gives (G) ( 8 ) (II) (65-70% yield 
(0» propionyl-carbinyl acetate, b.p. 176° ( 8 ) (11), 178-180° (G).| 

{C with cone, aq KCN even in the cold yields ( 8 ) ( 11 ) the comsp. nitrile, propionyl- 
acctonilrilc (Deil. III-G71), b.p. 151-165° ( 8 ) (11), colorless liq., insol. aq. — C with cone, 
aq. (NHi)jSOj nt 70® yields (7) butanono-2-sulfonic acid-1. — C with NaNj in aq. contg. 
AcOH yields (10) l-axidobutanone-2, oil, b p. 5G° at 2 mm. (10) ] 

]0 with thiourea refluxed for 2 lire, gives (72% yield (1G)) 2-amino-Lcthjithiazolc 
hydrochloride, cryst. from alc./acetonc, m.p. 185.5-187.5® u.c.; this salt with cone. aq. 
N’HiOH gives the free base, m.p. 35°, b.p. 118-120° at 7 mm. (16) (corresp. acetyl deriv., 
m.p. 117.5° u e. (1G)). — 0 with thiobenzamide + NaOAc htd in ale. pves (07% yield 
(17)) 4-ethyl-2-phenylthiazoIe, yel cryst. from xylene, m p. 117-118° (17) ) 

C with phenylhydnuine yields (4) a prod., ycl. cryst. from AcOH, m.p. 215-215° dec., 
whose structure »s in doubt. 

<D Chloromethyl ethyl ketone aemJctrbtzone: m.p. 121° (5), 120-121° (16). 

© Conden*. prod, of t with N-methyI«/J-c«bohydraxidopyridlalura /-toluenetulfonate: 
cryst. from 1 1 LtOH /ether, m p. 135-137° cor. (10). (From C + indicate*! reagent 
refluxed 15 mm. in alw. ale. (10).| 

<D I.(PhthiHmido)butanooe- 2 : ndU. fmm hoi aq . m.p. 107° ( 12 ). fTrom 0 with K 
plithxhmnl<“ in dry xyl^nr 2 lire at b p. (27% yield (12)).] 

3:W«12(t) Use-ie. H*!1*-.J. Jlfrf CAr*a 71. 3t«* (1M7). (2) Bl*Le. Hull. tr*. fAm. (4) IS, 733 
(191th ( 3 ) Jytloai. CKtnxa t »sdw'ewi tfiel,) SI, t0-0| (1012); Ctnt. I»I3. I 3V3, (t) <J* 
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Montroollin, Matile, Heh. Chim. Acta 7, 107-109 (1924V {5l BAbal ,<v> 

1230(1911). (6) Kling, Bull. soc. chim. (3) 33, 325- ■ 

(7) Backer, Strating, ZuitbofT, Rec. trav. chim. 65, ■ ■ ‘ 

acad. roy Belg. 1900, 724-742; Cent. 1901, 1 95-96. i I , t 

{10} Forster, Fierz, J. Chem. Soc. 93, 676, 677 (1908). 

{11) Henry, Bull acad. roy. Belg. 1900, 57-63; Cent. 1900, I 1123. (12) Kolahom, Bet, 37, 
2474 (1904). {13) Justoni, Chimica e induslria (Italy) 24, 195-201 (1942); Cent. 1913, I ; 1659. 
{14} I.G., French 813,131, May 26, 1037; Cent. 1937, .II 2071. (15) Santomauro, Biockem. Z, 
161, 50 (1924); Cent. 1924, II 2272. (16) Bergeim, Coy, Lott, J. Am. Chem. Soc. G2, 1873 (1940). 
"(17) Friedman, Sparks, Adams, J. Am. Chem. Soc. 59, 2203 (1937). (IS) Gutner, Tishchenko, 
J. Gen. Chem. (U.S.S R.) 8, 1062-1067 (1938); Cent. 1939,' II 4221. (19) Allen, Gates, /. Orff. 
Chem. 6, 696-601 (1941). r‘| » j 


3:8015 1 ,1 -DICHLOROPENT ANE ‘"CsHi’oCl* Beil. S.N.‘ 10 

CHj.CH 2 .CH 2 .CH 2 .CHa 2 

B.P. 139.4^140.2° (1) • , 

[For prepn. of C from isovaleraldehyde (1:0140) with Pa5 see (1); for forma, of 6 
(together with other prods.) from pentane (1 : 8505) by vapor-phase photochemical chlorin- 
ation see {2}.] . , , 1 

3:8015 (1) Kohlrauech, KQppl, Monatsh. 65, 197 (1935). (2) Hass, Huffman, 1 /. Am. Chem. 
Soc. 63, 1233-1235 (1941). ■ - . 1 

3:8020 d,(-a-METHYL-n-VALERYL CHLORIDE C e H u OCl • BeU. S.N. 162 
(Methyl-n-propyl-acetyl chloride) CH3.CH2.CH2.CH . C =0 ‘ ' 

in, ii 

B.P. 140.0-140.8° at 746 mm. (1) Cf = 0.0781 (1) 

D”, - 0.0079 (1) 

[For prepn. of C from_2-methylpentanoic acid (1:1117) with SOCI2 see (1).] [The 
dextrorotatory isomer of C has also been reported (2).] > 1 

' C on hydrolysis yields 2-methylpentanoic acid (L; 1117) q.v. (for the amide, anilide, 
p-toluidide, and other derivatives corresponding to C 6ee 1:1117). » 

3:8020 (1) Hommelen, Bull. soc. chim. Belg. 42, 243-250 (1933). (2) Levene, Mikesa, J. Biol. 
Chem. 84, 576 (1929). 

3:8023 4-CHLOROHEPTENE-3 Q C7H13CI BeU. I - 230 

I , Ij— 

CH3.CH2.CH 2 .C=CH.CH 2 .CH3 ' 1 i 2 _‘(197) 

B.P. 141° (1) D l J “ 0.883 (2) ni, 4 *= 1.437 {2} 

138.5-139.5° cor. (2) 

Two geom. stereoisomers of C are possible, but only C has yet been recognized. 

[For prepn. of C from heptanone-4 (di-n-propyl ketone) (butyrone) (1:5447) with 
PCJs see {1} (2).J _ ' 1 

C on treatment with NaNH2 in pseudocumene at 140° yields (3) heptyne-3 (1:8095) 
together with a solid prod, which with aq. yields (3) heptyne-1 (1:8085).' 

. 3 -■» 1 ■ •». 1 ■ . * ■ • ■ 1:- " ” 

s ... ■{ ■' 1 
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3:8025 d,M-CHLOROBUTANOL-2 H C4H9OCI Beil. I — 

' («-Butylene chlorohydrin) 1 , 

OH3.OH2.O.OH2U I 2 -(402) 

Ah 

B.P. 141“ (1) Df - 1.068 (2) nr? = 1.4410 (2) 

68-70“ at 27 mm. (2) 

53-55" at 17 mm. (5) Df = 1.040 (3) ni? = 1.4353 (3) 

52° at 15 mm. (3) 

[5ee also 2-chlorobuianol-l (3:9160).] 

Colorless Iiq when freshly distd. but turns red on stdg. and darkens with time (3). — 
On distn. at ord. press, partially dec. with loss of HC1 (3) land probable formn. of 1,2- 
epoxybutane (see below)]. 

[For prepn of <3 from butene-1 + H0C1 (40-50% yield) see (1) cf. (5); from chloro- 
acetaldehyde (3.7212) + CeHjMgBr in ether see (3) (5) ; for prepn (44% yield) by hydroly- 
sis of corresp. tnchloroacetate (obtd. by chlorination of sec.-butyl trichloroacetate) see (2) ] 
C on oxidn. with CrOj yields (1) l-chlorobutanone-2 (3:8012). 

C with hot cone. KOH gives (50% yield (1)) 1,2-epoxybutane (1 : 6118), b.p. 61-G2° (4). 
[For study of this reaction see (4).] 

Chloromethyl-ethyl-carbinyl acetate: unreported. 

Chloromethyl-ethyl-carbinyl benzoate: unreported. 

Chloromethyl-ethyl-carbinyl />-nitrobenzoate: unreported. 

— — Chloromethyl-ethyl-carbinyl 3,6-dinitrobenzoate: unreported. 

l-(N-Phthalimido)butanol-2: unreported. 

® Chloromethyl-ethyl-carbinyl iV-phenylcarbamate : m.p. 78 5-79° (3). 

3:8025 (1) de Montmollin, Matile, Heh. Chim. Acta 7, 106-107 (1924). (2) Waddle, Adkins, J. 
Am.Chem Soc. 61 ,3363 (1939). (3) Helferich, Speidel, Ber. 54, 2630-2637 (1921). (4) Moureu, 
Dod6, Bud. soc. chun. (5) 4, 288-289 (1937) (5) Olson, Whitacre, J. Am. Chem. Soc. 65, 1020 

(1943). 


3:8028 METHYL /3-CHLOROISO CROTON ATE C5H7O2CI 

CHj — C — Cl 

l! 

CH3OOC — C — H 


Beil, n - 417 
Iti-(190) 
n 2 -(396) 


B.P. 142.4° cor. (1) 

141-142° (2) 

42-43° at 13 mm. (3) 


Df - 1.138 (1) (3) 

Df”- 1.1301 (3) nf 9 — 1.45733 (3) 
OL 5 = 1.143 (1) 


[See also methyl ff-chlorocrotonale (3 : 9244) ] 

(For prepn. of 6 from /5-chloroisocrotomc acid (3.1300) in MeOH soln. satd. with HC1 
gas (1) (3) or htd. with 10% cone. H 2 SOi (yields. 70% (2), 60-62% (4J) see indie, refs.; 
from (3-chloroisocrotonoyl chloride (see under 0-chloroisocrotonic acid (3:1300)) with 
MeOH (yields: 90-95% (4), 80% <2» see indie, refs.] 

[C with NaSH in MeOH gives (40-45% yield (2» methyl /S-mercaptocrotonate; note 
that the prod, is apparently a mixture of the two geometrically stereoisomeric thioenols 
together with the keto form, viz., methyl thioacetoacetate, CH 3 .CS.CH 2 COOCHj” for 
details see (2).] 

[C with Na salt of ethyl mercaptan below 5° gives (80% yield (4)) a mixt. (b.p. 116-132° 
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at 14 mm.) of methyl 0-cthylmercaptocrotonatc and methyl /9-cthylmercaptoisocrotonate. 
— C with Na salt of benzyl mercaptan gives (85% yield (4)) methyl 0-benzylmercapto- 
crotonate, cryst. from ether or McOH, m.p. 69-70° (4), 73° (2); note the change to the 
other series of stereoisomers and also that this same prod, is obtd. (78% yield (2)) from the 
Na thioenolate of methyl 0-mercaptocrotonate with benzyl chloride. 

C with hydrazine hydrate splits out HC1 and MeOH with consequent ring closure yielding 
(5) (6) 5-methylpyrazolone-3 [Beil. XXIV-19, XXlVi-(189)l, m.p. 215° (5) (6). 

3:8028 (l) Geuther, Frolich, Zeit. fxlr Ckemie 18G9, 274. (2) Scheibler, Topouzada, Schulze, J. 

prakt. Chem. (2) 124, 16-20 (1930). (3) von Auwers, Ber. 45, 2807 (1912). (4) Scheibler, Voss, 
Ber. 53, 381-387 (1920). (5) IVeri, Atti V conQr. nazl. chim. purer applicata. Borne 1935, Pt. I, 
361-365 (1936); Cent. 1937, 1 4630; C.A. 31,3914 (1937). (0) Freri, Gazz. chim.ital. 66,25 (1936); 
Cent. 1936, II 621; C.A. 30, 6387 (1936). 


3: 8030 d,l-3-CHLORO-2-METHYLBUTANOL-2 CkHuOCl Beil. 1-390 
(Trimethylethylene chlorohydrin; Cl CH 3 It — 

3-chloro-fer-amyl alcohol; I I I 2 -(424) 


a-clilor oethyl-di methyl-carbinol ) 

1 I 



h Ah 


141-143° (1) 

Iff, = 1.0355 

(2) 

141° (2) (3) (4) 



139-141° (5) 

Do - 1.0502 

(2) 

43-45° at 15 mm. (5) 

1.054G 

(1) 


Liq. sol. in 15-16 pts. aq. at room temp. (1). 

[For prepn of C from 2-methylbutene-2 (trimethylethylene) (1:8220) with H0C1 
(50% yield (1) (2)) or with iV-chlorourea in acid solution (70% yield (5)) see indie, refs.; 
for prepn. of C from 3-chloropentanone-2 (a-chloroethyl methyl ketone) (3:7893) (3) (4) or 
from ethyl a-chloropropionate (3:8125) (6) with MeMgBr (3) or MeMgl (4) see indie, refs.; 
note that a mixture of C with 2-chloro-2-methylbutanol-3 (3:9290) results from 2,3-epoxy- 
2-methylbutane (trimethylethylene oxide) (Beil. XVII-13], b.p. 75°, by ring cleavage with 
HCl (4).] 

C on distillation over P2O5 (1) or on htg. at 130° with anhydrous oxalic acid (1:0535) 
(5) or with H2SO4 (92% yield (7)) gives 3-chloro-2-methyIbutene-2 (trimetliylvinyl chloride) 
(3:7335), b.p. 97-98°, -f- I-chioro-2-methylbutenc-2 (/9,7-dimethylallyl chloride) (3:7485), 
b.p. 110°. 

C on boilg. with aq. + BaC03 yields (5) 2-mcthylbutanediol-2,3 (trimethylethylene 
glycol) [Bed. 1-482, Ii-(251), I r (549)]; C on htg. with KOH (3) (G), ale. KOH (40% yield 
(5)), or better powdered KOH in ether (70% yield (5)) gives 2,3-epoxy-2-methylbutane 
(see above). 

0 on htg. in a s.t. with aq. at 140° (8) or by itself at 155° (8), or on htg. with aniline 
(70% yield (5)), gives 2-methylbutanone-3 (isopropyl methyl ketone) (1:5410). 

C with MeMgl as directed (9) yields 2,3-dimethylbutanol-2 (dimethyUsopropyl-carbinol) 
(1:6187). 

;i . ■,!■■■ / . ; . ~ Ifni I,* - (2) Mokiew- 

■ . ;!'» ■ ■ ' 1 I - • 1 1 eau, Tiffenesu, 

• ‘ ■ m ■ ; J ■. / ‘ V ■■ ■ 5(1933). (5) 

51, , ■ ■•g. 20, 152-156 

«««« ni.TO, Do. , — *>« Aon / ion7l l?\ Burgin (to Shell Dcvelop- 

■ . 30, 4875 (1930). (8) Kraa- 

. ■ 19. (0) Earl, J. Proc. Roy. 

9). 
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3:8032 1 -CHL OROHEPT YNE-1 C 7 H 11 CI Beil. S.N. 12 

CH 3 .CH 2 .CH 2 .CHj.CH 2 .C^C-CI 

B.P. 141-142® at 760 mm. (1) D? 4 « 0.9250 (3) * 1.4411 (3) 

65° at 49 nun. {2) 

65 ° at 45 mm. <3> Dl 8 = 0.918 (1> (5} n$ « 1.441 (1) (5} 

58.0-58.4® at 35 mm. (4) 

(For prepn. of 0 from heptyne-l (n-amylacctylene ) (1 :SGS5) via conversion with NaNH 2 
in ether (1} or in liq. NH 3 (4) to QHn.Cs-C — Na and subsequent rcactn. with benzene- 
suifonyl chloride (yield: 52% (5), 60% (1)) or p-toluenesulfonjl chloride (yield: 60-65% 
(1) (5)) see indie, refs.; via conversion with KNHj in liq. NHj (3) to QHn — Os^C.K and 
subsequent treatment with Clj in dry ether at —70° see (3).J 

Refractive indices of C on Pulfnch instrument: no 9 = 1.4402; no 9 = 1.4429; n\ 29 - 
1.4492; «q 9 = 1.4540 (1). 

C with HgSOj/HjSO* gives (24-28% yield {I}) l-chloroheptanone-2, b.p. 72-75° at 
20 mm., D?? * 0.802, no =* 1.450 (1) (see, however, different values below). 

C refluxed 6 hra. with ale. NaOEt gives (74% yield (1)) n-heptanoic acid (1:1140). 

[0 with HgO.BFs'cat. in MeOH gives (30% yield (2)) l-chIoro-2,2-dimethoxyheptane, 
bp. 80-82® at 8 mm., Z^ 5 = 0.9842, n 2 J = 1.4325 (2); this on hydrolysis with 15% HC1 
yields (2) 1 -cblor oh eptan one-2, b.p. 80-82° at 13 mm., D$ a * 0 9S96, n J D 4 » 1.4387 (2) 
(cf. values given above for prepn. by different method).) 

[C with KCN in aq. MeOH gives (43% yield (2)) l-cyano-2-methoxyheptene-l, b.p. 
124-131° at 15 mm., D% 5 = 0 9205, n© - 1.4462 (2) (prob. a mixt. of geom. stereoisomers).] 

C fails to react with KI; after htg. 4 hrs. with 10 pts. N K1 C was recovered unchanged 

d>. 

3:8032 (l) Truchct, Ann. Mm (10) 16, 325. 331-334, 337, 343-351 (1931). (2) Pflaum. Wenzfce, 
J Am Chem. Soc. 5G, 1106 (1034). (3) McCusker, Vogt. J. Am. Chem. Soc. 59, 1307-1309 
(1937). (4) Cleveland, Murray. Tau/en, J. Chem. Phys. 10 , 173 (1942). (5) Bourgpul, Truehet, 
Compl. rend. 199. 754 (1930). 


3:8035 djl-^-METHYL-n-VALERYL CHLORIDE C«HiiOCl Beil. S.W. 162 

(sec -Butyl-acetyl chloride) CUz-CH 2 CH.CH 2 .C=0 

iffj 01 

B.P. 143.5-143.0° at 749 mm. (I) = 0.9781 (1)' 

142-144® (2) 

140® at 738 m (3) 7)2 = 0.9963 (!) 

[For prepn. of C from 3-mcthylpentanoic acid (1: 1125) with SO Cl- sec {IJ (2) (3J.J 

(C with AlClj + C<Hj in CS- gives (3) («ee.-butyl-acetyl)benzene (tf-methyl-n-valerophe- 
none, b.p. 160-161° at 50 mm. (scmicarbazone, m.p. 179-180°); C with diethyl-zinc yields 
(2) 3-raethylhcptanone-5, b.p. 156 5—157.5°, 7)< s *= 0.825, — 1.4159 (seraicarbazone, 

m.p. 101-102°).) 

C on hydrolysis yields 3-methylpentanoic acid (1:1125) q.v. (for the amide, anilide, 
p-toluidide, and other derivatives corresponding to C see 1:1125). 


3:8035 (1> Hommelen, Bull. toe. chim. Bela. 42, 243-250 (1933). <2) Colonge, Bull. toe. Mm. 
(4) 49, 448 (1931). (3) Stenzl, Fichter, Pelt. Chim. Acta 20, 84D (1937). 
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:8040 , CHLOROCYCLOHEXANE CH 2 -CH 2 

CjHiiCl - Beil. V - 21 

(Cyclohexyl chloride) • / \H Vi-( 8) 

\ U Cl ,r /...^ 


CH 2 -CH 2 


B.P. 1 

M.P. 


143° 

at 768 mm. (1) -43.9“ (4) r 

•Df' 3 = 1.0000 (8) 

143° 

at 760 nun. (34) -43.0° (7) 

no' 3 - 1.46264 (8) (13) 

142.9-143.7° 

at 760 mm. (2) 

.D't = 1.0056 (6) , 

142.9° 

at 760 mm. (3) (4) 

no - 1.4620 (34) 

142° 

at 760 mm. (1) (5) 

Itg = 1.462 (6) 

141.G-142.6 0 

cor. at 748 mm. (6) 

, ’ ' 

141-142° 

at 741 mm. (1) 


142.03° 

at 740 mm. (7) 

, 

66-68° 

at 62 mm. (13) 


60.5° 

at 48 mm. (3) 


42° 

at 21 mm. (3) 


23-24° 

at 10 mm. (23) 

* ‘ , 


Colorle $9 liq. with Bomewhat penetrating but not disagreeable odor. — Volatile with 
steam. — Stable when pure and dry; in presence of moisture and traces of HQ, however, 
turns yellow, then brown ( 1 ). . . 

[For prepn. of C from cyclohexanol (1:6415) + cone. HCI under various conditions 
(yield: 93% (12), 00% (7), 85% (3), 60-70% (9)) see (1) (10) (7) (3) (9); from cyclohexane 
by chlorination with CI 2 (11) (1) ( 6 ) (18) (33) or with SO 2 CI 2 (5) (13) see indie, refs.; from 
cyclohexene (1.8070) with ter-BuCI (3:7045) in liq. HF at 0-5° (65% yield) see (34).) 

C on treatment with ale. KOH (14) ( 6 ) ( 8 ), or on passing over dehydrohalogcnating 
catalysts Buch as CaO, BaCh, etc., at elevated temps. (15) (16) (17) (19), or even some-_ 
what on distillation (7), loses HCI to give cyclohexene (1:8070), b.p. 83°. , 

[For study of behavior of 0 with AlClj in CS 2 or cyclohexane see (20); for reactn. of C 
with C(jH e + AICI 3 to give 60-78% yield of phenylcyelohexane (1:7595), b.p. 238.7®, see 
(9) (21); for reactn. of C with NaOCjHn to yield dicyclohexyl ether, b.p. 124-126® at 10 
mm., see (22); for study of reactivity of C with KI (23) (24), NaOMe, pyridine, or piperidine 
(24) see (23) (24); for reactn. of C with oxalyl chloride (3:6060) giving (60% yield (3U) 
hcxahydrobenzoyl chloride (3:8580), b.p. 180-181° u.c., see (31).] 

C with Mg in dry ether gives under optimum conditions 96.5% yield (25) RMgCl; this 
on oxidn. with O* at 25° gives (81% yield (26)) cyclohexanol (1:6145) q.v., accompanied 
by Bmall amts, of di cyclohexyl ether and dicyclohexyl (1:8490). [Note that C on reactn. 
with Ag 3,5-dinitrobenzoate does not (27) yield expected cyclohexyl 3 , 5 -dinitrobenzoate, 
m.p. 112-113°.] 

® Cyclohexanecarboxylic acid (hexahydrobenzoic acid) (1:0575): m.p. 30-31°, b.p 
233°, Neut. Eq. 128. [From RMgCl on treatment with CO 2 and subsequent acidifica- 
tion (85% yield (25) (28)).] 

© Cyclohexanecarboxylic acid anilide (hexahydrobenzanilide): m.p. 146° cor. (29), 
143-144“ u.c. (30). [From RMgCl (30) (or RMgBr (29)) by reactn. with phenyl 
isocyanate.] , , 

® Cyclohexanecarboxylic acid p-toluldide (hexahydrobenzo-p-toluidide): unrecorded. 
© Cyclohexanecarboxylic acid «-naphthalide (hexahy drobenzo-a-naphthallde) : m-P- 

188° u,c. (32), [From R.MgBr + a-naphthyl isocyanate (32).] 



07 


SOLIDS 


3 : 0625 - 3:0670 


3:0625 (1) Cohen, Dakin, J. Chem. Soc. 81, 1331-1332 (1902). (2) Austin. Johnson, J. Aw. 
Chem. Sec. Si, 65S (1932). (3) Gclgy Co., Ger. 210.556, June 16, 1909; Cent. 1900 , II 79. (l) 
Ref. 1, np. 1312-1343. (5) Cohen, Dakin, J. Chem. Sec. 85, 1284 (1901). (6) Qvist, Holmberg, 
Acta Acad. Abocnsvs Math. Phys. 0, No. 14, 3-2S (1932); Cent. 1932, 2816; C.A. 27, 5720-5727 
(1933). 


3*,0G55 1,2,3,4-TETRACHLOROBENZENE Cl CeHjCU 



Beil.V - 204 

V,- 

Vr(15C) 


M.P. 47.5° (4) 

45-40* (1) 

45° (2) 

44-45° (7) 

42.0-43.3° (3) 


B.P. 254° cor. at 761.3 mm. (I) 


Cryst. from CCU; spar. so). a!c ; c as. sol. ether, CS2, Igr,, or 90% AcOH; sublimes. 

[For prepn. of C from 3,5-dichloro-2-iutroaniline {Beil. XII-733] via diazotuation and 
use of CujCij rcactn. (note that the nitro group is also replaced by chloride) in 83% yield 
(4) sec (4) (5); from 2,3,4-tnchloroaml'mc [Beil. XU-626) via diaxotiration and use of 
CujCl* reaction 6ec (7) (6) ef. (1); from _1 ,2,3-trichlorobenzcne (3.0990) with Clj in CCI4 
in pres, of Al/Hg see (7), for formn. of C aa by-prod, of actn of cone. HNOj on acet-2,4- 
dicldoroanilidc_ see {2).J 

[For use of 0 in mixta, of dielectric liquids ecc (8).) 

[For behavior of with liq. Cl* yielding addn. products see (9).) 

[For behavior of C with NaOMc see (4) (10).) 

C on rnononi tmtion by warming with HNO* (Z> “ 1 62) (1) yields 1,2,3,4-tetrachloro- 
5-nitrobcnxcnc [Beit V-247), m p. G4.5° (1), 62.0-63.5° (7), CO-67 6 (11); this prod, on further 
nitration by bodg. 2 hrs. with 10 pta. mixed HNOj ( D «=■ 1.52) + cone. HjSO< yiclda 
5 ,2,3/1- tet rachloro-5,0-di nittobc nre tic , rap 151° (11). 

3:0655 (1) BeCUtcin, Kurbatow, Ann. 192, 23S-239 (IS78). (2) Gotts, Hunter, J. Chan. Soc. 
125, 4-17 <102 1). {3} Dadicu. Pemgratz, Kohirousch, Monatth. 61, 433 (1932). (4) Holloman, 
Rec.trav.chvn.ZD, 741-743, 749 (1920) (5) Holloman, van Haeften, Ret. trav. chim. 40, 70 (1921). 

(6) K6rner, Contardi, Atti aecad. Linen (5) 18, I 96 (1904). (7) Cohen. Hartley, J. Chan. Soc. 
87, 1365 (1905). (8) Compagmo Franrai’e Thomson-Houston. French 48,58-1, April 6, 1935; 
Cent. 1938, II 906. C A 33, 277 (1939) (9) \an dor Linden. Rec. trat>. thim. 65, £21-430 (1930). 

(10) do Crauw. Rec- (rar. chin. SO, 78? (1931). 

(11) Berekmaos, Holloman, Rec. (roe. c him. 44, 550-857 (1925)* 


3:0070 2,4 r -DICHLOROBH>HEHYL CjjHjCfe Bell. S.N. 470 

M.P. 40° (!) B.P. 101° at 30 ram. (2) 

Cryst from ale (i);sol in C«He or AcOH (1), 

{For prepn- of C from 2-nmi no-1 '-chforohi phenyl (2), from 4-amino-2,4'-<hch!orobiphcnyJ 
(IK or 2, t'-dfimmotnphrny 1 (1) by appropriate diazo reactions see (1) (2).) 

C on osidn. with CiO, 4* AcOH yield* (2) p-chiorobcruoic acid (3:40-10), m p.232° (2). 

Gan. rW Hoi. 64, 3 39 (1934). (2) da Crautr, Rec. tnx». chim. 60. 

06-111 11931), 
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(1) {4} (p-nitrobenzoate, m.p. 40-41“ { 2 ); jV-(p-xenyl)carbamate, m.p. 103.5° (2» with 
PClg (73% yield (4)) {1} (5) or with PCI3 -f pyridine at 0° (2) gee indie. refa.J [Thelevoro- 
tatory isomer of C (from dextrorotatory hepten-2-ol-4, with PCI3 + pyridine at 0° (2}) 
has b.p. 44° at 14 mm., nf> = 1.4430 (2).] 

[C with phenol + K2CO3 in acetone gives (65% yield (4)) {3) phenyl a-(n-propyl)crotyl 
ether, b.p. 153-154° at 23 mm. (4), 103-104° at 4 mm. (3), £>20 = 0.9282 (3), no - 1.5000 
(3). — For studies of the rearr. of this ether on htg. see (1>.] (For similar reaction of C 
with o-cresol see (3).] 

3:8050 (l} Hurd, Williams, J. Am. Chem. Soc. 58, 2636-2037 (1936), (2) Arcus, Kenyon, /, 

Chem. Soc. 1938, 1918. (3) Hurd, Puterbaugh, J. Org. Chem. 2, 382-384 (1938). (4) Hurd, 
Cohen, J. Am. Chem. Soc. 53, 1920-1922 (1931). (5) Reif, Ber. 41. 2743 (1908). 


3:8055 3-CHLORO -3 -ETHYLPENTANE Cl C 7 H 1B C1 Beil. I — 


(Triethylcarbinyl chloride) 

CH3.CH2 — A — CH2.CH3 

1 

Ii-( 58) 
l!-(130) 



ch 2 




Ah, 


B.P. 143-144' 

’ (1) 


7& s - 1.4311 ( 3 | 

140-143' 

* (2) 

Dg = 0.8B51 (3) 

1.4337G (I) 

83-83.5° 

cor. at 100 mm. (3) 


n 2 D ° - 1.4320 (■» 

64-65° 

at 62 mm. (4) 

Of = 0.8044 (1) 

1.4293 (2) 

43-44° 

at 20 mm. (5) 


nj, 8 = 1.4310 (2) 


[For prepn. of C from 3-ethylpentanol-3 (triethyl carbinol) (1:6218) with dry HC1 at 
10-15° (88% yield {4}), with HCl (1), or with cone. HC1 + ZnCla at room temp. (3) see 
indie, refs.; for formn. of C (2% yield (5)) as by-product of rcactn. of triethylcarbinol 
with AICI3+ CbHb (main prod, is 40% yield of 3-ethyl-3-phcnylpcntane, b.p. 225-226° at 
745 mm., 107-108° at 20 mm., ntf = 1.4953, n 2 D ° = 1.4975) see (5); for prepn. of C from 
3-ethylpentene-2 (1:8330) with HCl gas in AcOH (3) or with cone, or fumg. HCl (2) see 
<2H3);1 

C with Mg in dry ether as directed (4) gives 5S% yield corresp. RMgCl. 

C converted (as above) to KMgCl, treated with formaldehyde gas, gives (10% yield 
(4)) 2,2-diethylbutanol-l, b.p. 75-78° at 12 mm., nf? ?= 1.443 (4). 

3:8055 (l) Schreiner, J. prakl. Chem (2)82,296(1910). (2) Nasarov, Rer. 70, 623 (1937). (3) 
Lucas, J. Am. Chem. Soc. 51, 252-253 (1929). (4) Whitmore, Badertscher, J. Am. Chem. Soc. 
65, 1560-1502, 1566 (1933). (5) Huston, Fox, Binder, J. Org. Chem. 3, 253 (1939). 


3:8075 d t Z-3,4-DICHLORO-2-METHYLBUTANE C 5 H, 0 C1 2 Beil. I - 137 

(Isopropylethylene dichloride) Cl Cl CHa Xi*( 47) 

)W- i— A— ch 3 Ir_ 

k k 

B.P. 143-145° (1) (3)- 
143" (2) 


[For prepn. of C from 3-methylbutene-l (isopropylethylene) (1:8200) + CI2 see (1); 
for formn. (together with l,4-dichloro-2-methylbutane (3:8360) and 2,4-dichloro-2-methyl- 
butane (3:8105)) from 4-chloro-2-methylbutane (isoamyl chloride) (3:7365) with Ch 
in light see (2) {A).} 
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3:8040-3:8050 


» ,r ’ ** ‘ • "'»** *> ” /o\ xr-ti v , Stockmair, Z. pkysik. Chem. 

, ; I 1 1 (4) Nagornov, Rotinyautz, 

• II.":, 1 2648, C.A. 21, 3780 (1927). 

, ■ ■ ;r, Mailhe, Ann. chim. (8) 10, 

; ■. Bull. soc. chim. Belg. 48, 255, 

‘layes, Turner, J. Chem. Soc. 

1929, 502. {10) I Zugraveseu, S. Zugravescu, Bui. Soc. Chim. Romdnia 19-A, 85-92 (1937); 
Cent. 1939, II 1279. 

r o ninrionc\ ho) \<r„n,v<»r. r A ™ 4 ? onqy 



Soc. 56, 2119 (1934). 

(31) Kharasch, Brown, J Am. Chem Soc 64, 332 (1941). (32) Gilman, Furry, J. Am. Chem. 
Soc. 50, 1216 (1928). (33) Zellner (to Tide Water Associated OU Co.), U.S. 2,370,342, Feb. 27, 
1945; C.A. 39, 3534 (1945). (34) Simons, Meurner, J. Am. Chem. Soc. 65, 1269-1271 (1943). 


3:8045 d,l-3,4-DlCHLOROPENTENE-2 Cl Cl C 6 H 8 C1 2 
CHj — (!) — d)=CH — CH3 

B.P. 143-144° at 736 mm. (1) 

Two geom. stereoisomers of C are possible, but as yet only this one is recognized. 

(For prepn. of C from 3-chloropenten-2-ol-4 with PClj see (1).] 

C on boilg. with aq. is partially reconverted (1) to 3-chloropenten-2-ol~4 [Beil. 1*443], 
b.p. 158-159° at 724.4 mm 

C adds Br 2 yielding (1) 2,3-dibromo-3,4-dichloropentane, b.p. 140-145° at 31 mm . (1). 
3:8615 (l) Garzarolli-Thurnlackh, Ann. 223, 160-161 (1884). 


Beil. I- 310 

11- 

12 — 


3:8050 d,f-4-CHLOROHEPTENE-2 Cl C 7 HijC 1 Beil. 1-330 

(Fropenyl-n-propyl-carbinyl I T, — 

chloride) CHj.CH2.CH2 C CH=CH.CH3 

H 

B.P. 140-145° (1) 

140-144° (5) iig « 1.4430 (2) 

8G-90° at 104 mm. (5) 

49“ at 21 mm. (2) , n|> 9 = 1.4423 (3) 

4G-48° at 12 mm. (3) Z)} 8 = 0.879 (2) 

Note that some evidence exists (1) that in certain reactions C reacts (by virtue of allyl 
transposition) as its syniowc isomer 2-chloroheptene-3 (but this has not itself been charac- 
terized). 

(For prepn. from hepten-2-ol-4 (propcnyl-n-propyl-carbinol) [Beil. 1-447, IH488)] 
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[C with Bra followed by abs. ale. gives (9-1% yield (6)) ethyl o-bromo-isobutylacetate, 
b.p. 100-102° at 17 mm. (6); for study of catalytic reduction of C see (7).j 
1 G on hydrolysis yields isobutylacetic'acid (isocaproic acid) (1 : 1127) q.v. (for the amide, . 
anilide, p-toluidide, and other derivatives corresponding to C see 1:1127). 

3:8090 (I) Hommelen, Bull. soc. chim. Bela • 42, 243-250 (1933). (2) Kohlrausch, Pongratz, Z. 
physik. Chem. B-22, 3S3 (1933). (3) Freundler, Bull. soc. chim. (3) 13, 833 (1895). (4) Clark, 
Bell, Trans. Roy. Soc. Can. (3) 27, III 97-103 (1933). (5) Curtius, Hambsch, /, prakt . Chem. (2) 
125, 194 (1930). (6) Guha, Muthauna, Bcr. 71, 2070 (1938). (7) Grignard, Mingasson, Compt. 
rend. 185, 1173-1176 (1927). (8) Itupe, Gicsler, Helo. Chim. Acta 11, 654 (1928). . 


3:8095 d,?-4-CHLOROHEPTANE 
(Di-n-propyl-carbinyl 


chloride) 


Cl 

<U 


' CtHuCI 


CH3.CH2.CH2-C~CH2.CH2.CHj 


B.P. 144-145° at 768 mm. (1) 
143.1-144.4° at 761 mm. (2) 
48.9° at 21 mm. (3) 


Z^° = 0.8710 (3) 
6.8019, (1> 
Dl 5 = 0.8751 (3) 


Beil. I — 

Ii- 

Ij-(117) 


= 1.4237 (1) 
1.4231 (3) 
1.4199 (2) 


tFor prepn. of C from heptanol-4 (1:6228) with cone. HC1 H- ZnClj (1) (2) (3) (yield: 
60-64% (3), 35% (1)) see indie, refs.] 

C converted to corresp. acetate by 7-hr. reflux with KOAc +' AcOH, then hydrolyzed 
by 6-hr. boilg. with 20% ale. KOH, and the resultant heptanol-4 (1:6228) oxidized with 
CrOj/HaSO* gives (3) heptanone-4 (1:5447) q.v. (semicarbazone, m.p. 129° by this route, 
132° from authentic heptanone-4 (3)), 

C with powdered or ale. KOH or NaOH slowly regenerates heptanol-4 (1:6228) without 
any trace of olefin (1). ' 

3:8095 (l) Mathus, Gibon, Bull. soc. chim. Bely. 34, 306 (1925). (2) Dillon, Lucas, J. Am. Chem. 
Soc. 50, 1711-1714 (1928). (3) Sherrill, J. Am. Chem. Soc. 62, 1985-1989 (1930). 


3: 8100 d,l-2-CHLORO-2-METHYLHEPTANE 
(n-Amyl-dimethyl-carbinyl chloride) 

CHj. CH2.CH2.CH2.CH 


CjHjjCI 

Cl 

2 1/ — CHj ' 

^Hj 


Beil. I-1G1 
Ir- 
, Ir- 


B.P. 140-150° dec. (1) 
49.5-51° at 16 mm. (2) 


It 5 - 0.8568 (2) . no - 1.4363 (4) 

= 1.4263 (4) 
, , 1.4257 (3) 

1.4250 (2) 


C decomposes very easily on distn. (cf. (3)). 

(For prepn. of C from 2-methylheptanol-2 (n-amyl-dimethyl-carbinol) [Beil. 1*4*0, 
l!-(209), Ir(452) (2) (3)] with HC1 gas (yield 81% (2), 73% (3)) or with AcCl (1) see indie. 


0 on distn. s over powdered KOH gives 2-methylheptene-2 («,a-dimethyl-^*n*hutyl- 
ethylene) [Beil! 1-222, Ii-(93)], b.p. 122-123° at 755 mm., Z>i° = 0.816 (1). • 

C with Mg in dry ether as directed (2) gives 59.9% yield RMgCl. 

C on conversion to RMgCl and subsequent treatment with CO 2 gives (in addition to 
much olefin) (22% yield (2)) dimethyl-w-amyl-acetic acid, b.p. 118°, no “ 1.4335-1.4305 
(2) (amide, m.p. 102.5-103.5° (2)). ^ 
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3:8075-3:8090 


nor 


C is scarcely attacked by K 2 CO 3 {i> — G on boiig. with aq. (or 100 bra can be recovered 
unchanged to extent of 85%, the remainder yielding traces of 2-methylbutanediol-l,2 
[Beil. 1-482], 2~methylbutanone-3 (isopropyl methyl ketone) (1:5410), and 2-metbyl 
butyne-I (isopropylacetylene) (1*8010) {3). 

(6 passed over soda-lime at 470° gives (2) 2-methylbutadiene-i ,3 fisoprene) (J : 8020). 

3:8075 (1) Kondakow, J Russ. Phys.-Chem Soc. 20, 144 (1888). (2) Perkin, J. Soc. Chm. Ind. 
31, 616-624 (1912). ( 3 ) Frocbe, Hoehatetter, Marta is ft. 23, 1073-1 OS 2 (1902). (4) Bsdische 
AniSin- u Soda-Fabnk, Ger 261,677, March 14, 1911; Cent 1913, II 325. 


3:8080 d,I-3-CHLOROHEPTAUE C 7 H 15 CI Beil. I — 

(Ethyl-n-butyl-carbinyl chloride) Cl Ii — 

CHj.CHj.CHi.CHr-i-CHi.CH, I,_<1 


B.P. 143.4-144.4° at 751 mm. (1) 7)5° - 0.8680 12) H§ - 1.4337 (1) 

48.3' at 21 mm. (2) Hi 5 - 0.8732 (2) 1.4228 (2) 

[For prepn. of C from heptanol-3 (Beil. Ii-(205), I -(444) '(2)] with cone. HC1 4- ZnClj 
(yield 60-64% (2)}, 30% <1 J ) Bee (l) (2}.J [A dextrorotatory form of <5 has been prepd. 
(3) by eat. hydrogenation of levorotatory 3-chloroheptene-l ; b.p 87-90° at 113 mm., 
1.4221 (3}) 

C converted to corresp. acetate by 7 hre. reflux with KOAc + AcOH, then hydrolyzed 
by 6 hrs botlg. with 20% ale. KOH, and the resultant heptanol-3 oxidized with CrOj/HsSOi 
gives (2) hcptanone-3 [Bed. 1-699, It- (359), Ij-(754)) (semtearbarone, m.p. 88-89° (2|). 

3:8080 {!} Dillon, Lucas, J. Am. Chem Soc. 50, 1711-1714 (1928). (2) Sherrill, J. Am. Chcm. 
Sot. 52, 1985-1988 (1930). (3) Leveue, Rothes, /• Biot. Chem. 119, 191-192 (1937). 


3:8085 4-CHLOROHEPTADIENE-l 1 6 Ci CrHuCI Beil. 1-257 

(DjallylcarbinyJ chloride) „ . I I, — 

CHf-CHCH— 6-CHi.CH«CH, £_ 

A 

B.P. 144' dec, fl> 

IFor prepn of C from hcptadicn-l,6«il-4 (diailylcarbinnl) JBej], 1455, I,-(i06)! with 

PCI, see (111 

C with ale. KOH readily removes 1 HC1 yielding a heptatnene, b.p. 115° (l). 

3:8085 { 1 } SayUtff. Ann. 189, 141-145 (1877). 


3:8090 y -MET HYL- n -VALERYL CHLORIDE QH«Oa Beil. H - 329 

(Isocaproyl chloride, CHj.CH.CH 2 CHj C=0 Hi— 

isobutyhacetyl chloride) I j Hr(889) 


B.P. 143.8-144.6° 

at 745 cm. < 1 J 

Of - 0.0725 (1) 


141.9- 144.7° 

(2) 


141-142° 

(3) 

f>1 » 0.0022 (1) 

• 

[120-130° 

(8)1 



{Fot prepn. of 0 from 4-mcthylpentanose acid-1 (isocaproic acid) (1:1127) with PCh 
<03% yield (4)), with PC1 3 -f ZnCl- ( 6 S% yield (4)), or with SOClj U) (2) (5) ( 8 ) (82% 
yield (4)) sec indie. refs.} 



3:8110-3:8113 DIVISION 

B, SECTION 2 

mo 

3:8110 d, M-CHLOROBUTEN-S-OL-2 

CtHjOCI 

. Befl. S.N. 25 

(Chloromethyl-vinyl-carbinol) 

CHj=CH— CH— CH 2 

L A, 


B.P. 

OH 6 


144-147° (1) 

D? = 1.111 (3) 

nf? = 1.4660 (3) 

76° at 60 mm. (2) 


1.4643 (2) 

64.0-64.8° at 30 mm. (3) 

Z>] 5 = 1.1214 {1} 

no = 1.468 (1) 


ISee also 2-chlorobulen-3-o\A (3:9113).! 

[For prepn. of C from butadiene-1,3 with HOCl_ generated from Ca(OCl)j + COj |3) 
or from N-chlorourea + acid in cold {1} (yields of C: 75% (1), 52% (3)) see indie, refs.[ 

C with Br2 in CHCI3 adds 1 mole halogen giving (1) l-ohloro-3,4-dibromobutanol-2, 
b.p. 129-130° at 10 mm.; I%° = 2.04 2, D? = 2.05W; «?? = 1.561, n l £ = 1.564 (1); note 
that this prod, on oxidn. with NajCfaOj + H2SO4 at 35° gives (1) l-chloro'3,4-dibromo- 
butanone-2, b.p. 132-133° at 25 mm.; = 2.0521, D\* = 2.05S9; ng = 1.554, no = 
1.559 (1). 

C with 50% aq. NaOH at 115-185° for 1 hr. (3) or with G0% KOH (!) loses HC1 ring 
closing to (yields: 87% (2), 84% (3)) 3,4-epoxybutene-l, b.p. 65.0-65.8° at 739 mm, 
= 0.875, «d «= 1.4170 (3) cf. (1). [For various reactions of this proddet see (!) (2) 
(3> (4).] 

[For study of rate of hydrolysis of C with aq. NaOH see (2J.J 

l-Methoxybuten-3-ol-2 (C methyl ether): b.p. 143-144° (1) (4), 69-71° at 49 mm. 

(3 );Dl° = 0.9470 (1) (4};_n|? ~ 1.4343 (I){4), 1.4297 (3):corresp. 3,5-dinitrobenioate, 
m.p. 70-71° (3). [From C (3) or from 3,4-epoxybutene-l (above) (1) (4) with MeOH/ 
NaOMe in 51-52% yields (3) (1>.J 

l-Ethoxybuten-3 -oI-2 (C ethyl ether): b.p. 153-157°; D\ s =* 0.9214; ntf = 1.4330 

(1) (4). [Presumably from C (although not actually reported) or from 3,4-epo\y- 
butene-1 (above) (1) (4) with EtOH/NaOEt.] 

l-Chlorohuten-3-yl-2 acetate: bp. 163-166°; Dj 5 ~ 1.130S; nl? = 1.4G10 (0- 

<§) l-Chlorobuteii-3-yl-2 3,6-dinitrobenzoate: m.p, 61.5-63 5° u.c. (3). [Note that this 
prod, depresses m.p. of corresp. deriv, (m.p. 65.5° u.c.) from 2-chlorobuten-3-ol-l 
(3:9113).) 

3:8110 (1) Petrov. J. Gen. Chem. (U.S.S.R.) 8, 131-140 (193S); Cent. 1939, I 2596; C.A- VI, 
5369 (1938). (2) Kadesch, J. Am. Chem . Soc. C8, 46-4S (1946). (3) Kadesch, J. Am. Chem. 
Soc. 68, 41-45 (1946). {4} Petrov. Acta Unit. Voronegiensis 8, No. 2. 71-79 (1935); Cent. 1938, 
II 2333-2334; C.A. 32, 4524 (1938). 

3:8113 4-CHLORO-2 I 2,4-TRIMETHYLPENTANE C 8 H 17 C1 Beil. 1-164 

(Di-isobutylene hydrochloride) Cl CHj h 

CH^-A— CH,— A— CH, . 

Ah, Ah, 

b.p. M.P. 

146-160“ dec. (1) -20" (4) D- = 0.8756 (2) n'J = 1.428G 

62.8" at 40 nun. (6) 

44" at 16 mm. (5) Do - 0.8891 (2) nb“ = 1.4307 (5) 

40° at 13 mm. (2) 
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3: 8100-3: 8105 


LIQUIDS WITH D\° <‘U5 

3:8100 {1} Muset. Bail. acad. roy. Bely- 190C, 775-7S9; Cent. 1907, 1 1313; C.A. 1, 1696 (1997). 
* 2 J Whitmore, Badertecher, J. Am Chem. Soc. 55, 1550-1567 (1933). {3} Whitmore, Williams, 
J, Am* Chem. Sac. 53, 409 (1933). (4) Smart, QuayJe, J. Am. Chem . Soc. 67, 21-23 (1045), 

3.8103 METHYL d,?^-CHLOKO-«-BUTYBA?£ CsH 5 0 2 C1 Beil. H- 277 

CH 3 .CH 2 XH.COOCHs Hi— 

h nr ~ 

B.P. 145-146° at 766 nun. (1) - 1.0979 (1) i# = 1.43520 M 

[For prepu. ol C from cwdiloro-n-butyronitrile ’with MeOH -f TJd see (1)1 For the 
amide corresp. to C see «*chloro-«-butyric acid (3:9130), 

3:8103 (l) Henry, Buy, acad. roy. B<ty- (3) 35, 507-520 (1898) ; Cent. 1898, 1 273. 


318105 2,4-DICHLORO-2-METHYLBUTANE C 6 H I0 C1 2 

(Isoprene 6is-hy drocldoride ) Cl Cl 

<!lHr-CHt— i-CHj 

in. 


Beil. I - 135 
I.-( 47) 
h — 


B.P. 145-140' ID 

144-148° (5) 

142° (2) 

52-53° at 12 mm. (1) 
39° at 10 mm. (5) 


Di° « 1.0054 (1) « 1.44549 (5) 


[Earlier work on this compd. seems now to have been carried out on impure material 
and should be disregarded-! 

[For prepn. of 0 from 4-chlorf»-'2-methyibutene-2 (isoprene won ohy drochl oride ) (3:7465) 
with cone. HC1 sa td. with HC1 gas see (1) (5); for pr epa. of C from 2-raethyf bu tadiene- J >3 
(isoprene) (1.8020) with cone. HCl see (2) (5); for forma, of C from 2-inethyI butane 
(isopentane) (1-8500) (together with 2,3-dichlors>-2-methy)butane (3.7975) and 1,4- 
dicMoro-2-mcthylbutano (3-8360)) see (3), for formn. of C (together with M-dichioro-2- 
methylhutane (3:8360) and 3,4-diehloro-2-methylbutane (3:8072)) from 4rchloro-2- 
methylhutane (isoamyl chloride) (3:7365) + CI 2 m hght sec (4) ] 

C on hydrolysis with boilg. 20% K*COj (3) or 20% aq. NaOH (5) gives 2-methj'lbutane- 
diof-2,4 {Beil. I-4S3, M251H, b.p. 10S°at 15-17 mm., D% =» 09S52, nf? ~ 1.4434 
6is (phenylearbamate), m.p. 113.8-114 6°) (3) cf. (5). 

& on oxidn. with KMnO< yields (3) ^bydroxyisovalcric acid (Beil ID-327, IIIi-(122)J. 

3:8105 (0 Aschan. Bcr. 51, 1307 (1918). (2) Ostrorouialenslcii. J. Russ. Phys.'Ckem. Soc. 47, 
19S3-19S8 0915), Cent 1910,11 307, C-A- 10, 1341 (1916). (3) Davydova, Pspkina. Tishchenko. 
/. Gen. Chem <U S.S.R.'} 7, 1902-1934 (1937); Cent. 1939, I 2397; CA- 32, 482 (1938). (4) 
PcTkiu. /. Soc. Chem. ltd. 31, 616-624 (1012). (5) Sod ay (to United Gas Improvement Co.), 
U.S. 2,370,-396, May 22, 1915; C-4- 39, 3545-3549 (1945). 



3: 8125-3:8144 DIVISION B, SECTION 2 im 

(21) Drushel, Am. J. Sci. (4) 3*, 69-74 (1912); Cent. 1912, II 7(H; C-A. 6, 2593 (1912), (22) 
Bolin, Z. anorg. allgem. Chem. 177, 246-248 (1929). 


3:8132 4.4-DICHLORO-2.2-DIMETHYLBIJTANE ' CsHjsCIj Beil. S.N. 10 

(l,l-Dicbloro-3,3-dirnethylbutane) CH3 Cl 

ch,— d; — CH,— 

in, da 


B.P. M.P. 

148° (1) -56.57-36.0° (1) Z>f = 1.0202 (1) r4° = 1.4389 <1) 


[For prepn. of C from vinyl chloride (3:7010) with 2-methylbutane (isobutane) + AICI3 
at —10° (40% yield) or with (er-butyl chloride (3:7045) see (l).] 

C with aq. in s.t. at 300° hydrolyzes to fer-butylacetaldehyde, b.p. 102-103° (corresp. 
methone, m.p. 162-163°; corresp. 2,4-dinitrophenylhydrazone, m.p. 146-147°) (1). 

3:8133 (1) Schmerling. J. Am. Chem. Soc. C7, 1438-1441 (1945). 


3:8140 d,M,2-DICHLOROPENTANE 


B.P. 148.4-148.8° (1) 

146.0-146.2° (2) 

145.8-146.2° at 739 mm. (2) 
58-59° at 28 mm. (3> 


Cl Cl C 6 HjoCI 2 

Beil. I — 

[2 — dj — CH2 

i 

li- 
fe- (95) 

Dll - 1.0773 (2) 

ng = 1.4453 (2) 

1.0667 (2) 

1.4448 (2) 

- 1.0873 (1) 

n§ m 1.4485 (11 


Colorless oil, insol. aq , volatile with steam. 

[For prepn. of C (70% yield (2)) from l-chIoropentanol-2 (3:8225) with SOCh + 
dicthylamline or from pentene-1 (1 : 8205) in CCI* at 0°+Cl 2 (50% yield (2)) (1) see (1) (214 
[For formn. of C (together with other prods.) from pentane (1:8505) (3) or from 1- 
chloropentane (3:7460) (4) with CIj see indie, refs.] 

C with ale. KOH gives (3) I-chloropentene-1 (3:7420), but C with K2CO3 does not (3) 
yield the corresp. glycol. 


3:8140 (l) Tishchenko, Shchigel’akaya, J. Gen. Chem. (U.S S R.) 7, 1246-1248 (1937); Cent. 
1938, II 2576; C.A. 31, 6189 (1937). (2) Koelsch, McElvain, J. Am. Chem. Soc. 61, 3393-3394 
(1929). (3) Lemke, Tishchenko, J. Gen. Chem. (U.S.S.R.) 7, 1995-1998 (1937); Cent. 1939,12398; 
C.A. 32, 482 (1938). (4) Hass, Huffman, J. Am. Chem. Soc. 63, 1233-1235 (1941). 


3:8144 d,l-a-CHLORO-ISOVALERYL CHLORIDE C b H 8 OC1 2 Bell. II -316 
(«-Chloro-j9-methyl-n-butyryl CH3 — CH CH — C=0 Bj 

cUoride) <U d;i i-[ nr " 

B.P. 148-149” (1) D'J 3 - 1.135 (1) 

[For prepn. of C from a-chloro-isovaleric acid (3:0050) with PCI3 see (1).J 
C on hydrolysis with aq. yields a-chloro-isovaleric acid (3:0050). 


3:8144 (1) Eervaia, Rec. Iran. chim. 20, 53 (1901). 
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LIQUIDS WITH Df < Ufi 


3:5113-3:8117 


Colorless mobile liq. with characteristic odor. 

{For prepu. from 2,4,4-tnmethylpentene-l (1 :S340) or 2,4,4-trimethyIpentene-2 (1 :8345) 
(" diisobutylene M ) with cone HC1 (satd. at -20°) in B.t. at 100° (1) {2), with HC1 gas in 
cold <5J or at —10° to —25° in pres, of ZnCh (4) (almost quant, yield (5)) see indie. refa.J 
C on distillation loses HC1 and regenerates “ diisobutylene " (4) (2). 

C with ale. KOH yields diisobutylene (see above). 

{For react n. of C with phenol + ale. NaOCsHj yielding phenyl diisobutyl ether, b.p. 
220-260'’ see (3); note, however, that this prod, in s.t. at 250° for 2 hrs. rearr. to p-(di- 
isobutyl )pheool, m.p. 84° (3).} 

(For reaction of C with (CHjhZn yielding 2,2,4,4-tetramethyIpentane (1:8645), b.p. 
122.3", «= 1.4051, see (4}.| 

{For reactn. of 0 with mlver cyanatc, followed by alk. hydrolysis to yield 4-anuno-2,2,4- 
trimethylpcntane (acetyl deriv., m.p. 99"; rcactn. prod, with phenyl isocyanate, m.p. 137") 
see {&).] 

(C with 2-mcthyl butane (isopentane) (1:8500) + AlCij shaken for 2 mm. gives (6) 
2-chloro-2»methyIbutane (ter-amyl chlonde) (3 7220).J 

3:8113 (1) Bullerow, Ann. 189, 51-52 (1877). (2) Kondakov, J Russ. Phys.-Chem. Soc. 28, 
790 (1896). J prakt Chem (2) 54. 449-4SO (1896) (3) Natelson, J. Am. Chem. Soc. 5C, 1585 

(1931). (4) Howard, J . Research A 'all Bur Standards 24, 078-679, 681 (1940). |5> Whitmore, 

Wilson. Capiniola, Tongberg. Fleming, McGtCw, Cosby, J. Am. Ckcm. Soc. 63, 2041 (1911), 
(6) Bartlett, Condon, Schneider, J. Am. Chem Soc GG, 1537 (1944). 


3:8115 2-CmORO-3-ETHYt-3'METHYLPENTENE'l C 8 Hi S C 1 Bell. S.N. 11 

CHj Cl 

CHa-CHr-C 

ill 2 - 


B.P. 147" at 743 mm. (tj 
53* at 20 mm. (1) 


-CH* 
*= 0.0147 (1) 


ng ® 1.4450 [I) 


JFor prepn of 0 from 3-e t hy 1-3-mcthy lpcntanone-2 [Beil. I r (700)1 (I) with P& 6 (65% 
yield) Bee (1) 1 

C with NoNIIj m mineral oil at 160-165" gives 45% yield 3-ethyl-3-methyl-pentync-l , 
b.p. 9S-100® at 745 mm., » 0.7360, n|? =* 1 4102 (Ag salt, darkens 167", melts 191.5") 
ill 

3:8115 (1) DaviB, Man-el, J. Am. Chem. Soc. 53, 3844-3845 (1931). 


3:8117 a-CHLOROCRQTONALDEHYDE CtlhOCl . Bell. X- 731 


(2-Chlorobutcn-2-al-l ) 

CH* CH=C — CHO 


h— 



Cl 



Ij-(780) 

B.P. 147-150° 

at 760 mm. (1) 

Df 

*= 1.1404 

(4) 

no « 1,478 (4) 

147-140° 

(2) 




147° 

(3) 

Df 

~ 1.1422 

(4) 


140-148° 

(4) . 





53-61“ 

at 20 m (4) (5} 

D, 1 

« 1.1500 

(4) 



Colorless lachrymatory hq. gradually becoming colored in light. — Sp&r. sol. aq.; eas. 
sol. ale., ether, CHOj. — Volatile with etcam. — Xote that although tw 0 geometrical 
borne ra are possible only this one (configuration uncertain) is known. 



.3:8152-3: 8153 


DIVISION’ B, SECTION 2 
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3:8153 TETRAHYDRO-a-FURFURYL CHLORIDE C 6 H 9 0C1 Beil. S.N.2362 
(2-(ChloromethyI)tetrahydrofuran) CH2 — CHj 1 

in 2 diH— ch 2 q 
0 

B.P. 150-151° at 762 mm. {1) » 1.1102 (2) /&° = 1.4560 {2} 

' 149.0-149.5° at 721 mm. (2) > 

47-48° at 15 mm. (3) nL 3 = 1.45933 (1) 

41-42° at 11 mm. (3) 

38.5-39° at 10 mm. {2) 


.Water-white liq. with mild and pleasant odor. — C has no lachrymatory properties and 
is relatively stable {2); its chlorine atom is extremely unreactive (2). > ' 

[For prepn. of C from tetrahydro-a-furfuryl alcohol (1 : 6445) with SOClj -f pyridine 
(yields: 75% (2), 73-75% (3)) see indie, refs.; note that attempts to replace SOCfe by 
PCI3 (excess) in dry ether (2) were not successful; for formn. of C from 5-chloropentanediol- 
1,4 (1) by dehydrative ring closure with 15% H2SO4 at 100° for 2 hrs. (19% yield) see (l).j 
C with metallic Na in dry ether under reflux, subsequently decomposed by water, gives 
(yields: 82% (4), 76-83% (3)) penten^-ol-1 (penten-l-ol-5) [Beil. 1-443, I r (483)], b p. 
141.0-141.5° at 758 mm. (5), 139° at 760 mm. (6), 138.8-139.3° at 760 mm. [7); D f = 
0.858S (7), 7>f = 0.8457 (5); nf>° = 1.43085 (5), «L 55 = 1.4312 (8), ni> 5 = 1.4305 (9) 
(corresp. allophanate, m.p. 148° (6), 147-148° (9); corresp. N-pheny Icarbamat e, oil, b.p. 
183.5° at 16 mm. [8)). 

C with thiourea refluxed in ale. 4 days gives (10) S- (tetrahydro-a-furfuryl )isothiourea, 
isolated as corresp. picrate, m.p. 153.0-153.5° (10). 

3:8152 (1) Paul, Ann. chitn. (10) 18, 385-386 (1932). (2) Kirner, J. Am. Chem. Soc. 52, 3251- 
3255 (1930). (3) Brooks, Snyder, Org. Syntheses 25, 84-86 (1945). (4) Gaubert, Linstead, I 
Rydon, J. Chem. Soc. 1937, 1972. (5) Juvala, her. 63, 1993 (1930). (6) Paul. Compt. rend. 195, 
1290-1291 (1932). (7) Ginnings, Herring, Coltrane, J. Am. Chem. Soc. 61, 807 (1939). (8) / 
Robinson, Smith, J. Chem. Soc. 1936, 196. (9) Paul, Compt. rend. 192, 1574 (1931). (10) I 
Sprague, Johnson, J. Am. Chem. Soc. 69, 2440-2441 (1937). ' 


3:8153 6-CHLORO-2,3-DIMETHYLPENTANE C 7 H l6 CI Beil. S.N. 10 

(l-Chloro-3,4-dimethylpentane) CH 3 CHj 

ch, — djH — in — chi— ci 

bIp. 150-151” at 745 ram. (1) Df - 0.8825 (1) nl? = 1.4299 (1) 

52-53° at 20 mm. (1) 

[For prepn. of C from allyl chloride (3:7035) with 2-methylpropane (isobutane) + 
AICI3 at —10° (35-40% yield accompanied by 13-15% yield 4, 5-dichloro-2, 2-dimethyl- 
pentane (3:8516) see (1).] 

C on hydrolysis with aq. MgO in s.t. at 225° for 4 hrs. gives (54% yield (1)) 3,4-dimethyl- 
pentanol-l, b.p. 168-169°, = 1.4288 (corresp. 3,5-dinitrobenzoate, m.p. 51-52°; corresp- 

N~ (a-naph thylcarbamate ) , m.p. 41-42°) (1). 

C with Mg in dry ether gives corresp. RMgCl cpd.; this prod, on hydrolysis with aq. 
(NHOaSO* gives (54% yield (1)) 2,3-dimethylpentane (1:8554) or on oxidn. with a> r 
gives (62% yield (1)) 3,4-dimethylpentanol-l (see preceding paragraph); see also below. 



LIQUIDS WITH Df < 1.15 


3:8145-3:8150 
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!: 8145 «,^TWMETHYL-n-BUTYRYL CHLORIDE C 7 B ls OCl Beil. S.H. 162 
(Dimethyl-isopropyl-acetyl chloride) CHs 


B.P. 148-150° {!) 


in, in 3 i 


{For prepn. of C from dimetbyl-isopropyl-acetic acid {Beil. 11-346, Hi«(147)l see ft).) 

G on hydrolysis yields danethyl-isopropyl-acetic acid (see above), camphoraceous cryst. 
from pet. ether, m p. 50° {2) (3), 41-42° (1). 


0 Dimethyl -isopropyl 'acet-amide: m.p. 133-134° (2), 129° (1>. 

3:8145 (l) Locquin, Leers, Cotnpl. rend 179, 55 <1924). (2) Haller, Bauer, Ctmpi. rend. 149, 
6 (1909). (3) Richard. Ann. chim. (S) 21, 353 (1910). 

3:8147 ETHYL a-CHLORO-ISOBUTYRATE Ci CjHuOzCi Beil. H -295 
CHj-H^COOCjHs jj*Z 

hru 

B.P. 148.5-149° cor. (1) Ct » 1.002 (I) »i? - 1.4100 (5) 

148-149° (2) 

147-148-5° at 760 mm. <51 


{For prepn. of C from o-chloro-isobutyiie acid (3:0235) with EtOH + HC1 see (3); 
from a-chloro-isobutyryl chloride (3 5335) with EtOH see (2).{ 
lC on htg, with 1-5% FeClj at 100° or above loses HC1 yielding (4) ethyl methacrylate, 
b.p 118-119° (4).) 

3:8145 {1} Balbiano, Ber 11, 1093 (1878). (2) Henry. Rec. (w. chim 26, 84-85 (1907); Compt. 
rend. 142, 1023 (1906), Bull. wad. roy Bely. 1906, 206-226; Cent 1906. II 227. {3) Bftlfaiano, 
Gaez. chim. » tal 8, 372 (1878). (4) Barrett (to dn Pont), U.S. 2.013.618, Sept. 10. 1935; Cent. 
1936, 1 3217; C A. 29, G902 (1935). (5) Kshovec, Kohlrauscb. Mmaish 74, 116 (1943). 


3: 8150 0-CHLOROISOPROPYL AC. 

(2-AcetoJcy-l'chJoropropane ) 


B.P. 149-160° (I}(2) 

147-140° at 745 mm. (3) 

{For prepn. (72% yield {3}) from propylene -f fer«butyl hypoehlonte (3 -7165) -F AcOH 
see (3); for prepn. from I-chIoropropanol-2 (3:7747) *f AcCI see (2); for formn. from 
1,2-diaeetotypropane + HCI gas see (4)4 

1 ml aq. djs. 8 ml. C. — With N/10 HCI at 35° or 45° C hydrolyzes much more slowly 
than isopropyl acetate (1 . 3041), but no chloride tan is liberated at 35° (I). 

<5> l-Phthalimido-2-acetoxypropane {Beil. XXIj-(369)J. from C on htg. 2 hrs. with 
K phthaUmsde; m.p. 99-100° (5). 

3:8150 (1) Henry. Cent 1002, II 1093. (2) Bancroft, J. Am. Chcm. Soc. 41 , 427 U919). { 3 } 
Irwin, Beamon. J. Am. Chtm. Soc. 63, 859 (1941). (4) Dewad, Bull. toe. chim. Bela. 39, 400 
(1930), (5) Gabriel. OWe, Ber. 50, 80S (1917). 


CIUCl CslifOiCl 
ni-O.COCHj 

is s 
x£° 


Beil. 11-130 
Hi- 
Ht— 


1.0788 (3) no = 1.4223 (3) 
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DIVISION A 
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3: 0685 2, 4-DICHLORO BIPHENYL Ci 2 H 8 C1 2 

c, t>^ 

M.P. 4G° (1) B.P. 195-200° at 16 mm. (1) 

49-50° (2) 

- Palo yel. cryst. (1). 

[For prcpn. of C from 3-amino-4-chlorobiphcnyI {3) or from 4-amino-3-chlorobiphenyl 
{1} via appropriate diazo methods see (1) (3).] 

C htd. with aq. alk. for 3 hrs. at 290-300° yields {4} phenylpyrocatcchol (3,4-dihydroxy- 
biphcnyl) (1:1570), m.p. 144.3-145.2° (4); diacctntc, m.p. 77.5-78° (4). 

0 on oxidn. with Cr0 2 + AcOH yields (1) (3) 3,4-dichIorobenzoic acid (3:4925), m.p. 
198° (3), 200° (l). 

3:0035 (l) Scarborough, Waters, J . Chem. Soc. 192C, 500. (2) Zorwcck, Schtitz (to General 
Aniline nnd Film Corp.), U-S. 2,280,501, Apr. 21, 1942; C.A. 30, 5058 (1942). (3) Blakey, 
Scarborough, J. Chem. Soc. 1927, 3007. (4) Harvey (to E. R. Squibb and Sons), U.S. 1,952,755. 
March 27, 1934; Cent. 1934, II 1840; C.A. 28, 3420 (1934). 


3: 0700 6-CHLORO-3-METHYLPHENOL 

OH 

C,H,OCl 

Beil. VI — 

(2-Chloro-5*mcthylphenol; q. 



VIi-(187) 

G-cbloro-m-cresol) j 

Jen, 


VM355) 

M.P. 40° (1) (3) (2) B.P. 197-198° 

(i) 

n'i » l.sis 

(5) 

45° (4) 196° at 760 mm. 

(5) (3) 



85° at 16 mm. 

(2) 




Strong camphoraceous odorl — Cryst. from icc-cold It. pet. ether (3) (2). — Volatile 
with steam (2). 

[For prepn. from 4-chloro-3-aminotolucne (2-chloro-5-methylanilinc) [Beil. XU-871] 
via diazo reaction see (1) (2) (4); from G-amino-m-crcsol (2-amino-5-methylphenoI) [Beil. 
XIII-5901 see (l).l 

C treated with (CHa^Oi + aq. NaOH gives its methyl ether, 2-chIoro-5-methylanisoIe, 
b.p. 212.5° (3). [This methyl ether on oxidn. with dil. KMnOj (2.7 hrs. for 5 g.) gave 
(3) 4-chloro-3-methoxybenzoic ac., pr. from 50% ale, or pi. from CHClj, m.p. 211° (3), 
Ncut. Eq. 186.5.] 

® 6-Chloro-3-methylphenyl benzoate: from C + BzCl + pyridine; pr. contg. ale. (3) 
from ale., m.p. 31° (3), 38° (l); cryst. from It. pet. ether, m.p. 40° (3). 

• ® 6-Chloro-S-methylphenyl benzenesulfonate: from C + benzenesulfonyl chloride + 
pyridine; cryst. from ale., m.p. 99° (1). 

® 6-Chloro-3-methyIphenyI p-toluenesulfonate: from C + p-toluenesulfonyl chloride 
4- pyridine; hexag. pr. from ale. (3) (1) or acetone (3), m.p. 96° (3), 93-94° (1). 

’3:0700 (1) Houston. Chen, J. Am. Chem. Soc. 55, 4214-4210 (1933). (2) Kraay, Rec. trav. chim. 
49, 1090 (1930). (3) Gibson, J. Chem. Soc. 192C, 1424-1425. <4> Hodgson, Moore, J. Chem* 
Soo. 192C, 2038-2039. (5) Iiaschig, Ger. 232,071, March 4, 1911; Cent. 1911, 1 854. 


Vi- 

V r (483) 
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LIQUIDS WITH D\° < 1.15 


3:8153-3:8165 


lg> 7 , 5 -DimethyIcaproanilide : nacreous flakes from dil. ale., m.p. 80-81° {!>. [From 
C by conversion to RMgCl and reaction with phenyl isocyanate (1) according to 
method of (2} cf. (3).l 

3:8153 (l) Schmerling, J. Am. Chem. Soc. C7, 1438-1441 (1045). (2) Schwartz, Johnson, J. Am, 
Chan. Soc. 53, 10G3-106S (1031). (3) Underwood, Gale, J. Am. Chem. Soc. 6C, 2117-2120 (1934;. 

3:8155 tf,M-CHLORO-3-METHYLH£XANE C 7 H U CI 

OIL Q 

• CII, CHt.CIIr-i— CHj.in, 

i 

B.P. 100-152" at 768 mm. (1) Di“ - 0.870G (1) n|> - 1.4274 (1) 

(For prepn. of 0 from 3-mcthylhe.xanoM (Boil. J~(445)] with ale. HC1 in 8 1. at 100° 
ecc (1).] (The dextrorotatory form of C has also been prepd. (2) from levorotatory 3- 
mcthylliexanol-1 with SOCh; b.p. 60° at 25 mm.; D? *= 0.854; t&° = 1.42S2 (2).] 

3:8155 (1) Dcwacl, Weckcring. Butt. toe. chim. Bely. 33, 49S (1024). (2) Lcvcne, Marker, J. 
Biol. Chem. 91, 90 (1031). 


Beil. I — 

Ii- 

Is-(llO) 


3:8160 ISOPROPYL CHLOROACETATE CsHsOjCl 

(CHihCH.O.CO.CIhCl 


Beil. II - 198 
II.- 
n : -(192) 


B.P. 150.4-151.6° (1) 

140.5° at 760 mm. (2) 
140.5° at 747 mm. (3) 
110-150° at 760 mm. (4) 


Df = 1.0812 (3) n% s ■=* 1.4175 (3) 
D? « 1.0888 (5) ni? - 1.4102 (5) 
Z>1 4 « 1.0944 (4) 


Oil with agreeable odor; in?ol aq., sol. ale., ether. 

(For prepn. (3S.8% yield (3)) from isopropyl ale. (1:0135) + chloroacctic ac. (3:1370) 
pee (3) (4); for prepn. (51.2% yield (3)) from propylene 4- chloroacctic nc. (3:1370) 
ere (3).] 

(For study of insecticidal action of \apor of C see (2) ] 

3:8100 (1) Cheng. Z. vhyixk. Chem. B.24, 309 (1934). (2) Roark, Cotton, lnd. Eng. Chem . 20, 
512-514 (102S). (3) Dorris. Sown, Nicuwland, J. Am. Chem. Soc. 50, 26S9-2G9Q (1031). (4) 
Steinlcn, /full. aeod. roy Btlg. (3) 31, 101-10S (1897), Cent 1897, II C59. (5) Schjanbcrg, Z. 
Chem A-172, 22^ (1935). 


3; 8105 ISOPROPYL d^-CHLOROPROPIONATE CrflnChCl BeU.S.N. 162 

II 

(CIIiHCILO.Coi.CHa 

ii 

B.P. 15I.S-I52.5* At 760 mm. (IJ D? ** 1.0315 (2) nu - 1.4149 (2) 

40.1-16.0* At 12 mm. (1) 

3;81U (J) llufkant. Kahover, .Uc.nati« 1 .71,3l0(193'0. (2) Schjanbcrg. Z. jAynk. Chem. A-172. 
230(1935). 
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LIQUIDS WITH Df < US 


3:8170-3:8175 


3:8170 l^-DICHLORO-2-M£THYLBUTENE-2 CHj C*H 4 CU BeU. S.N. 11 
CIIj — C=<!) — CHj 

k k 

B.P. 151-153° (1) « 1.1276 (1J nj? «* 1.4737 (1) 

Two geom. stereoisomers ol C are possible, but only this one has been reported. 

}For forran. of C from 1 ,2,3~lrichloro-2-methvlbut&ne (3:6100) by Ios3 of 1 HCl through 
distil, over KOII eee (2); from 3,3-dichloTO-2-methyIbuteoe-l (3:7G90) by htg. (allylic 
transposition) boo (1).] 

C on oxidn. with KMnO* in acetone gives (2) acetic acid (1:1010) and methylglyomi 
(BeU. I-7G2, li*(395), l r (8l0)J. 

3:817D (1) Tishchenko, J. Gen. Chem. '(U25JS.K ) 8, 1232-1246 (1938), Cent. 1939, It 4223; C.A. 
33, 4 190 (19391. (2) Tishchenko, J. Gen . CKem . (U-S-S.R.) C, UIG-U32 (1936); Cent. 1037, 
I 673, C.A. 31, 1003 (1937). 

3:8175 1-CHLORO-2-METHYLBUTANOL-2 CjHnOCl BeU. I -389 

(urwym.-Ethyl-melhyl-cthylcne CHj Ii-(19G) 

chlorohydrin; clUoromcthyl-ethyl- 1 Ij-(424) 

tncthyl-carbinol) CHj.CH.—C CHj 

OH Cl 

B.P. 152-153" (I) /£ » 1.0G8 (1) 

145-140° (2) 

(For prepn. of 0 from chloroocctone (3:5425) with EtMgBr sec ( 1 ) (2) (3) (4) (5); note 
that in this rcactn. C is accompanied by 3-rocthylhcxanoM (Beil MiG], whose b.p. (150°) 
i a eo close to that of C that separation by distillation is impossible.] 

C on distillation (5) or on treatment with Ac-0 + cone. HjSO« (5) yields l-chloro-2- 
mcthylbutcne-l (3.7303) and l*cWoro-2-mcthylbutcne-2 (3:74S5); 0 on distn. over 
anhydrous oxalic acid (1 : 0535) yields (6) both these halo-olefins and also 2-(chlororoethyl )- 
butene-1 (3.9214), (C on distn. over anhydrous oxalic acid (1:0535) and passing tlic 
resultant vapors o\cr Boda-limc or burnt hmc at 600° yields (7) 2-mothylbutadiene-l ( 3 
(isoprene) (l .8020).] 

C with PClj yields (5) l-chloro-2-mcthylhutcnc-l (3:7303). 

0 with cone. aq. NaOH at 40-50° gives (G3% yield (9){1) (I) (10] l,2-opoxy-2*mcthyl- 
butane (unsym -ethyl-methyl-ethylcnc oxide) (Boil. XVIM3, XVII bp. 82°. 

3:8175 (t) Fournmu. Tiffeneati, Compt. rend. MS, 437-138 (1907). (2) Tlffcneau, Compf. mu/. 
131,774 (1902). (3) Bru> tacts, fluh.ocod ray Btl g. <5) 11, 1008-1026 (1931). (4) Kyri&kidea, 
J. Am. CKem. Soc. 38, 637-GC3 (1914). (5) Soyer, ChaJcicrj. Fran*. Roy. Soe. Can. (3) 20, III 
337 (1928); Cent. IS 77, 11 1811; C.A. 21, 2GG3 (1927). (C) Chalmers, Trow. Roy Soc. Can. (3) 

27.111 75-70 (1928). Cent. 1929. 1 632; CJl. 73, 2691 (1929). (7) IlamM, Ann. 383, 178 (1911), 
M II ante*. C.er 213,075 + 213,076, Jan. 31, 1912; Cent. 1912, 1 635. ( 9 ) Fournesu. Benoit. 
Ftmwnlek, liuil toe. chim. (4) 47, b70 <1930). (10) Riedel, Gcr. 199.148. June 3. 1 90S; Cent, 
1908. II 121. 
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DIVISION B, SECTION -2 


1120 


3:8180 /J-CHLORO-n-PROPYL ACETATE ' H CsH 9 0 2 C1 ’■ 


(l-Acetoxy-2-chloropropane) 


. CHj — C — CH 2 .O.CO.CHj 


I .Beil. H - 120 
nH 58) 
Us— 


B.P. 152-153° at 760 mm. {1) D4 0 = 1.095 (2) ; =,1.42213 (2) 

151-152° at 768 mm. (2) = 1.098 {3) 

Colorless oil with agreeable odor. — Insol aq. 

[Note that C has never been obtd. in authentically pure state, j The prepn. of Henry 
{ 1 ) was later shown (4) to be actually a mixt. of C with 2-acetoxy-l-chloropropane (3 : 8150); 
that of Dewael (2) was admittedly such a mixture.] , , _ i 

Henry’s material was obtd. from l-chloropropanol-2 by .treatment with KOAc and 
conversion of the presumably resultant l-acetoxypropanoI-2 with SOCl« to C; Dewael’a 
material was obtd. from 1,2-diacetoxypropane by treatment with HC1 gas. * 

3:8180 (1) Henry. Cent. 1902, II 929, 1093. (2) Dewad. Bull. soc. chim. Bdg. 39, 400 (1930). 
(3) Henry, Cent. 1903, II 486. (4) Gabriel, Ohle, Ber. 50, 806 (1917). 


3:8185 4-CHLORO-OCTENE-2 
(a- (n-Butyl Jcroty I 
chloride) 


Cl 1 CsHisCI 


B.P. 153” (1) D? = 0.8921 (2) ng - 1.1590 (1) 

69-70" at 9 mm. (2) 0.8816 (1) ' rig - 1.H52' (2) 

Note that two geom. stereoisomers of C are possible; also the possibility that by allylic 
transposition C may react in the form of its as yet unrecognized eynionic isomer, 2-chIoro- 
octene-3. 
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LIQUIDS WITH Df < 1.15 


3:8210-3:8217 


3: 8310 3-CHLORO-3-ETHYL-2-METHYLPENTANE C 8 H 17 C1 


(3-Chloro-3-mcthoethyl pentane ; 
dietbyl-isopropyl-carbinyl chloride) 


B.P. 150-155° dec. (1). 


CH3.CH1 — h i— CHj 

Ah, Ah, 


A, 


B, 


Beil. I-1G4 



[For prepn. from. 3-ethyl-2-methylpentanol-3 (dicthyl-isopropyl-carbinol) [Beil. 1-423, 
I2-(454)J with PCU see (1).] 

3:8210 (l) Grigorowitsch, Pavlov, J. Rues. Phys.-Chem. Soc. 23, 1G9 (1891). 


3: 8315 ISOAMYL CHLOROFORMATE CaHnOjCI Bell. HI - 12 

(Isoamyl chlorocarbonate) iso-CjHjjO.CO.Cl IHj-( 6) 

m 2 -(ll) 

B.P. 154.3° cor. (1) Dl s = 1.0321 (2) nft = 1.4101G (2) 

[For prepn. from isoamyl ale. (1:6200) + phosgene (3:5000) see (l).] 

® Isoamyl carbamate: m.p. 64.5° (3), 59° (4). [This deriv. is not recorded directly 
from C but should be preparable by actn. of cone. aq. NH*OH cf. (5).] 

<g> Isoamyl AAphenylcarbamate (isoamyl carbanilate): m.p. 57-58“ (6), 57-59° (7), 
55° (8), 55-56° (9). [This deriv. is not recorded directly from C but should be 
preparable by actn. of aniline, cf. (5).J 

3:8215 (1) Roese, Ann. 205, 230 (1880). (2) von Auwers. Bet. 60, 2140 (1927). (3) Marckwald, 
Ber. 37, 1040 (1904). (4) B6kal, Bull. «oc. cAt'm. (4) 25, 480 (1919). (5) Chattaway, Saerens, J. 
Chem Soc. 117, 708-711 (1920). (6) Locquin, Bull. aoc. chim. (3) 31, 600 (1904). (7) Levene, 
Allen, J. Bxol Chem. 27, 440 (1916). (8) Marckwald, Ber. 37, 1049 (1904). (9) Nekraasow, 
Melnikow, J. prakt. Chem. (2) 126, 92 (1930). 


3:8217 l-CHLOROPENTANONE-2 C5H9OCI 

(Chloromethyl rt-propyl ketone) CHj.CH 2 .CHr-C— CHj 

& A. 

B.P. 154.5-156° si. dec. (1) 

58-59° at 17 mm. (1) 

55-57° at 16 mm. (2) 

Liquid with penetrating odor. — Very spar. sol. aq.; volatile with steam. 

[For prepn. of Cfrom l-chloropentanol-2 (3:8225) by oxidn. with K 2 Cr 2 0 7 /H 2 S0< see (2); 
from 2-chloromethyl-4-methyl-2-propyl-l,3-dioxolone-5 [Beil. XIXi-(657)j by hydrolytic 
cleavage with alk., or from 2-chloromethyM > 4-dimethyl-2-propyl-l,3-dioxolone-5 [Beil. 
XIXi-(657)] by hydrolytic cleavage with aq. HCl/AcOH on warming (75-80% yield), see 

UM 

[C with dry K formate in MeOH refluxed overnight yields (2) pentanone-2-ol-l [Bed. 
I*-(872)l, b.p. 62-64° at 18 mm. (2J, 54-56° at 11 mm., D|° = 0.9860, « 1.4234 (3).] * 

O readily forms a cpd. with satd. aq. NaHSCfe soln. (2). 

C does not react (4) with benzenedi&zonium hydroxide (diazotized aniline in NaOAc 
soln ), cf. chloroacetone (3:5425). 


11- (350) 

1 2 - (738) 



3:8217-3:8230 DIVISION B/ SECTION 2 1122 

(gi l-Chloropentanone-2 semicarbazone: m.p. 157° (instantaneous fusion on Eg bath) 
with decomp. (1). 

3:8217 (1) Blaise, Bull. aoc. chim. (4) 15, 672-673 (1914); Compt. rend. 155/48 (1912). 
(2) Levene, Haller, J. Biol. Chem. 77, 566-561 (1928). (3) Schmidt, Aecherl, Ber. 58, 358 (1925). 
(4) Favrel, Boll. soc. chim. (5) 1, 990 (1934). 

3:8319 1-CHLOROHEPTENE-l CHj/CH^.CH^HCl C 7 Hi 3 CI -BeiU-219 

h- 

Iz-(196) 

B.P. 155° cor. (1/ 

149-160° at 733 mm. (2) 

148° JS) 

78-82° at 75 mm. (4) 

Note that although two geom. steroisomers of C are possible only one has yet been 
recognized. 

[For prepn. of C from 1,1-dichloroheptane (3:8650) by elimination of 1 HQ with ale. 
KOH (1) (3) (note, however, that yields are low (4) and the process has sometimes (5) 
failed), or better large excess solid KOH at 200° (62% yield (4)), see indie- refs.; from 
rt-heptaldebyde (1:0183) with PCI 5 see (6).] 

C with KOH in mineral oil at 250° (4>, or with NaNH 2 in toluene or xylene at 100-150° 
(6), or in mineral oil (Nujol) at 150-155° (7) gives (yields: 54% (7), 37% (4J) heptyne-1 
(1:8085), b.p. 98°. 

[C with perbenzoic acid (benzoyl hydrogen peroxide) in CHClj for 25 days gives (2) 
corresp. oxide, viz., 1-chloro-l ,2-epoxyheptane, b.p. 93-95° at 50 mm., D\ 6 “ 0.9874, 
«5_= 1.4370 (2>.l 

, [C with NaSCjHj in n-BuOH under reflux or better in EtOH at 138° under pressure 
gives (8) ethyl hepten-l-yl sulfide, b.p. 196-202°.] 


3:8219 (1) Limpricht, Ann. *~* ” " * * " — ” Ma '. (3) 

Welt, Ber. 30, 1496 (1897). OuMt 

J. Am. Chem. Soc. 47, 801 (IE ^24). 

(7) Johnson, McEwen, J. Am. Chem. Soc. 48, 473 (1926). (8) Loevenicb. Losen, Dierichs, 

Ber. 60, 954 (1927). 

3: 8220 ter-BJJTYL CHLOROACETATE C&nChCl Be it S.N. 160 

(CH 3 ) 3 C.O.CO.CH 2 CI 

B.P. 155° si. dec. ( 1 ) nf>° = 1.4260 (2) 

60.3° at 16 mm. (1) , 1.4230 (1} 

48-49° at 11 mm. (2) 


Colorless Iiq. heavier than aq, (1). 

- [For prepn. (yield: 63% (2), 60% (1) ) from fer-butyl ale. (1 : 6140) + chloroacetyl chloride 
(3:5235) + dimethylanOine see (1) (2).J 

Hydrolysis yields (1) fer-butyl ale. (1 : 6140) + chloroacetic acid (3:1370) (1}; Sap. Eq.= 
150 5 (1). 

3:8220 (1) Westheimer. Shookboff, J. Am. Chem. Soc. 62, 271 (1940). (2) Baker, Orff.' Syntheses 
24, 21 (1944). 
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LIQUIDS WITH Df < U5 


3:8223-3:8225 


3: 8223 


S-CHL0R0-3-ETHYLHEXANE 

(Diethyl-n-propyl-carbinyl 

chloride) CHs.CHj.CH 


Cl C s H lT Cl 
i — (!) — CHj.CHs 
islls 


B.P. 155’ si. dec. {lJ 


Beil, I - 1C2 
Il- 
ls- (12 G) 


[For prepn. of C from 3-cthylhexanol-3 (diethyl-n-propyl-carbinol) [Beit. 1-421, Ij-(210), 
I r (454)1 with PC1 S sec (I).] 

[0 with dicthylamine loses HQ (2) yielding on olefin {2).j 

[For data on density and parachor of C at 0°, 15®, 25°, 50®, and 65® sec (3).J 

3:8223 (1) Butlerow, Dull. aoe. ekim. (2) 6, 23 (1666). <2) Montague, Ann ch\m. (10) 13, 111 
(1930). (3) Quayle, Owen, Beavers, J Am, C hem. Soc <51, 3107-3111 (1939). 


3:8224 METHYL d^-CHLORO-n-BUTTEATE C*H»OiCJ BeiLH-277 
CHj.CILCHj.COOCHa Hi — 

h Dr_ 

B.P, 155-150" at 760 mm. (1J ti? » 1.0090 (2) nV « 1.4258 (2) 

(For prepn. of 0 from methyl crotonate (1:3121) by addn. of HC1, from /9-chloro-n- 
butyronitrile + MeOH 4- HC1, or from methyl n-butyrate (1:30S0) with Ci* sec (1).] 

C on hydrolysis yields MeOH (1:6120), crotonie acid (1.0425), and HCI. 

3:8224 (lJ Henry. Dull and. roy. Btlg (3) 35. 607-520 <1893} ; Cent. 1838, II 273. (2) Schjan- 
Urg, Z. physik. Chan. A-173, 232 (1935), 


3:8225 dpI-i-CHLOROPENTANOL-S C t HnOCl 

(Chloromethyl-n-propyl- CIl* CI^CHr-CH CHx 

carbmol; n-prop>lcthylcne I I 

cldorohydrin ) ® ® 


Ir~ 

I*-(419) 


B.P. 157-100® at 736 m (1) 
08-75* at 30 mm. (2) 
C0-O7® at 18 m (3) 
CIM32* at 14 mm. (4> 


Dp* - 1.0143 

0) 

« 1.037 

(2) 

1.031 

(3) 


nV « 1.4404 <1) 

nl? - 1.4520 (2) 
1.4422 (3) 


[For prepn. of C from pcntcne-l (1 :S205) with HOCl (43% yield ) sec (2); from I-chloro 
2,3-cpoxypropane (cpichlorohydrm) (3;535S) with MgEti (70% yield (3)) or with EtMgBr 
(15-19% yield (l» see indie, refs.; from cldoroacetaldchyde (3:7212) with n-IVMgBr 
sec (4).J 

C with AeCl yields (1) l-ehloro-2*aeetoxypcntnnc, bp. 1SG-ISS® at 740 mm., Bii- 
I.OS23, Ttu “ 1.4328 (1); C with NaSMc gives (45% yield (2)) l-mcthylthiolpentanot*2, 
bp. 00* at 18 mm., ** 0 013, ot? •* 1.4792 (2); C with SOClj -f diethylaniline gives 
(70% yield (1 )) 1 ,2-dichIoropcntanc (3- 81 10); C with 2 moles EtMgBr yields (3) heptanoM 
(1:0228). 

C on osidn. with KiCrjOr + HjSOi yields (4) i-chIoropcntanone-2 (3:8217), b p. 55-57® 
at 15 mm (4); 0 on oridn. with aq. KMn0« yields (3) n-butyric arid (1 : 1035) q v. 


O Gdorcffiethjl-n-propyl-csrbtnyt S,5-dinitroben*o*te: pi. from ale,, ro p. 84-85* (3), 
83-84* (O, from 0 on big with 3,5-dimtrobcnioy 1 chloride until no more HCI a evolved 
M. 
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3:8225 {1} Koelach, McEIvain, J. Am. Chem. Soc. SI, 3392, 3393 (1929). (2) Glavis, Ryden, 
Marvel, J . Am. Chem. Soc. 59, 709 (1937). (3) Magrane, Cottle, J. Am, Chem. Soc. 64, 484-487 
(1942). (4) Levene, Haller, J. Biol. Chem. 77, 560 (1928). ' ' , 

3:8228 CHLOROACETALDEHYDE DIETHYIACETAL C«H ?j 0 2 CJ Beil. I - Gil 
(Chloroacetal) CHz— CH(OC 2 H 6 )2 ‘ Ii-(328) 

<{, ' i - - ■ • . I, -(676) 

B.P. 167.4° (1) , 1 

167-158° {11) flg = 1.017 (3) ng 1 = 1.4171 (3) 

156.8° cor. at 766.8 mm. (2) 

’ 156° (13) 7 . 

53-54° at 16 mm. (3) • r * - 

[For prepn. from vinyl acetate (b.p. 69-71°) by treatment in abs. EtOH soln. with C!j 
in dark and in a solid C02/acetone cooling bath (83% yield)’ Bee (3); from acetaldehyde 
diethylacetal (“ acetal ”) (1:0156) with Cl 2 at 50° in presence of abs. ale. NaOEt (90% 
yield) see (4); from paraldehyde (1:0170) by chlorination and subsequent treatment 
with EtOH see (5)_(6); from EtOH (1 :6130) by treatment with Cl 2 see (7) (S).J 
‘ [For prepn. of C from chloroacetaldehyde (3:7212) on /Warming with EtOH feee (9); 
from chloroacetaldehyde ethyl alcoholate (chloroacetaldehyde ethyl-hemi-acetal) [Beil. 
1*6111 in EtOH with dry HC1 gas see (10); from ar,0-dichloroethyl ethyl ether (3:5640) 
with 2 vols. abs. EtOH (2) or with NaOEt (11) (12) (13) see indie, refs.] 

C is comml. chem. in U.S. (1943) (14); 0 is widely used in org. synthesis as source of 
combined chloroacetaldehyde (3:7212) and otherwise. - 
The acetal portion of C is stable to alkali but readily hydrolyzed by aq. acids; the chlorine 
atom, however, behaves like a reactive alkyl halide; all these characteristics are illustrated 
in the reactns. cited below. Jt r, t , , 

C on warming with dil. H2SO4 yields (15) chloroacetaldehyde (3:7212) accompanied 
by some &fs-(0-ehloro-a-ethoxyethyl) ether, b.p. abt. 165°;, C on satn.jat 100° with dry 
HCI gas yields (9) «,0-dichloroethyI ethyl ether (3:5640). — C on htg. with AcOH at 
120° or with anhydrous oxalic acid at 100-150° yields (12) chloroacetaldehyde (3:7212) -f 
ethyl acetate (1:3015) or diethyl oxalate (1:1055) respectively. ' ' V i ' • *• '■* 

[C htd. with NaOEt in s.t. at 140-150° for 30 hrs. (11) (13) (17) or with abs.' ale. NaOEt 
at 160° under press. (16) gives 1 (66% yield (16)) ethoxyacetaldehyde diethylacetal, b.p. 
168° (11) (this prod, onboilg. withdil.H 2 S04 (17) (13) (16) hydrolyzes to EtOH (1:6130) + 
ethoxyacetaldehyde (1:0159), b.p. 105-106°). — C htd. with 10% excess of satd. abs. 
ale. KOH in s.t. for 75 hrs. gives (95% yield (18)) glycolaldehyde diethylacetal (hydroxy- 
acetaldehyde diethylacetal) (1:0191), b.p. 167°.] [For reactn. of C with many 'other 
ales. (19) (20) and phenols (21) in pres, of aik. see indie, refs.] 1 ‘ , , , 

[C htd. with Na or Mg at 120-130° (22) or with Na in ether at 0-2 0° (23) yields' ethyl 

. - - 1 -_J — .v .1 iV }„ 


[C htd. with 4-5 vols. cone. aq. Muun m s.i. at iou 101 14 - 1 Z 111s. \<*o) m kj 1 *.„ ■ - 
satd. ale. NH3 in s.t. at 130° (26) (27) (28) or, refluxed in pres, of Nal (29) yields amino- 
acetaldehyde diethylacetal [Beil. IV-308, IVi-(449); IV*-(758)]/ b'.p.’ 163°.' — C htd. with 
ale. hydrazine hydrate under press, for 6 hrs. at ,115-120° yields (30) hydra2inoacetaldc- 
hyde diethylacetal [Beil. IV-553J.J t 1 < 1 > 

[G with aniline + NaNHs in ether gives (77% yield (31)) N- (phenyl Jamindacctalde- 
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hyde diethylacetal [Beil. XII-213], b.p. 92-94° at 0 3 mm. ; for corresp. behavior with 
benzylamine {32} or primary ahph, amines {33} see indie, refs.] — * C with 3 moles phenyl- 
hydrazine htd. several hrs. at 130° yields {34} glyoxal-Ws-(phenylhydrazone), yel. this, from 
ale. or ether, m.p. 177° u.c., 179° cor. {34}. 

C on acid hydrolysis (3) yields’ ethyl alcohol (1:6130) and chloroacetaldehyde (3:7212) 
q.v. 

3:8228 {l} Lecat, Itec. trav chim. 45, 622 (1926). {2} Paterno, Mazzara, Gazz. chim. ital. 3, 
254-256 (1873), Ber. 6, 1202 (1873). {3} Filachione, J. Am. Chem. Soc. 61, 1705-1706 (1939). 

(4) Anselm, Galitzenstein, Ger. 639,507, Dec. 7, 1936; Cent. 1937, 1 2023; C.A. 31, 3940 (1927). 

(5) Freundler, Bull, soc. chim. (4) 1, 70-71 (1907). {6} Soc des Uainea Chimiques Rhone- 

Poulenc, French 711,095, Sept. 2, 1931; Cent. 1932, 1 130. {7} Lieben, Ann. 104, 114-115 (1857). 
{8} Fritsch, Ann. 279, 300 (1879). {9} Katterer, Monatsh. 5, 497-199 (1884). {10) Fritsch, 

Schumacher, Ann. 279, 308 (1894). 

{11} Lieben, Ann. 146, 193-201 (1868). {12} Natteror, Monatsh. 3, 444-449 (18S2), {13} 
Kluger.iHonatefc^C.SSO-oo**^ 0 ^ /hiw- p- ’ • 

206,341-344(1880). (If 7 ■ ' . 

27, 1130-1132 (1906). { ” ‘ ’ \ 

S&betay, Bull. soc. chim. ( * i * • 

8, 129-136 (1933); Ceni. 1* .1 

{21} Parfumerie Houbigant, Sabetay, French 673,379, Feb. 14, 1930; Cent. 1930, II 2694. 
{22} Wialicenua, Ann. 192, 106-109 (1878). {23> Leuchs, Lemcke, Ber. 47, 2577 (1914). {24} 
Spath. Monatsh 35, 466-167 (1914). (25} Wolff, Ber. 21, 1482 (1888); 26, 1832 (1893). 
(26} Wolff, Marburg, Ann. 363, 179-182 (1908). (27) Marckwald, Ber. 25, 2355 (1892). (28) 
Buck, Wrenn, J. Am. Chem. Soc. 51, 3613 (1929). (29) Wohl, Ber. 39, 1953 (1906). {30} Fischer, 
Hunsalz, Ber. 27, 178-179 (1894). 

{31} Wohl, Lange, Ber. 40, 4728 (1907). (32) Rugheimer, Schfin, Ber. 41, 17-18 (1908). 
(33) Paal, vaa Geraber, Arch. Pham 246, 300-314 (1908). (34) Fiacher, Ber. 26, 97 (1893). 


3:8230 4-CHLORO -OCTENE-4 Cl C 8 H 16 C1 Beil. S.N. 11 

CHa.CHj CH 2 .CH«<L CH 2 .CH 2 .CHj 

B.P. 157-159.5° at 760 mm. {1} Df = 0.8788 {1} n^ 5 = 1.4394 (I) 

Although two goom. stereoisomers of C are possible only this one has as yet been reported. 
[For prepn of C from octyne-4 (di-n-propylacetylene) (1*8110) with AcCl + SnCL 
(both stereoisomers of 4-chloro-3-n-propylhepten-3-one-2 are also formed: cis, b.p. I IT- 
US 0 at 28 mm., D‘i s = 0.9680, nf> 5 = 1.4587; Irani, b.p. 112-113° at 28 mm„ Df « 0.9592, 
nf - 1.4601 {1}) sec {1}.] 

3:8230 {1} Krocger, Sowa, Nieuwland, J. Org. Chem. 1, 163-169 (1936). 


3:8235 d,f-a-ETHYL-n-VALERYL CHLORIDE C7H l3 OCl 

(d,(-2-Ethylpentanoyl chloride-1 ; CHj,CH 2 .CH 2 .CH . C=0 
cthyl-n-propyl-acetyl chloride) il 

B.P. 158-1G0* (1) 

50° at 11 mm. {2} 


BeU, H - 344 
Hi— 

n 2 — 


[For prepn. of C from 2-cthylpentanoic achM (ethyl-n-propyl-acctic acid) (1:1133) 
with PClj (1) or SOClj {2} see indie, refs.] 

C on hydrolysis yields cthyl-n-propyl-acetic acid (1:1133) q.v. (for the amide, anilide, 
p-toluidide, and other derivatives corresponding to C see 1:1133). 

3:8235 {1} Rasetti, Bull. soc. c him. (3) 33, 6S7 (1905). (2) Reichatein, Trivelli. Heh. Chim. Acta 
16, 974 (1933); 15, 258-259 (1932). 



3:8240-3:8243 


DIVISION B, SECTION 2 


1126 


3:8240 2-CHLOROBUTEN -2-OL-l 
(yS-Chlorocrotonyl alcohol) 


B.P. 159° at 760 mm. (1) 

158-161* (2) 

158.3° cor. at 742.5 mm. {3} 
52-53° at 19 mm. (4) 


C4Ht 0C1 Beil. I -442 

II- 
I 2 .(481) 

D? - 1.0950 (4) ru} = 1.45093 (0 
D? «= 1.118 (1) - 1.46833 111 


H Cl 

CH3— i=dj-c: 


HiOH 


Note: cis and Irans stereoisomers of C are theoretically possible but have not definitely 
been reported. 


[For prepn. of C from 2-chlorobuten-2-al-l (a-chlorocrotonaldehyde) (3:8117) by 
reduction in abs. ale. with H-j -f- AI(OEt )3 (2) or with Mg(OEt) 2 .EtOMgCl (I) see (2) (1); 
for formn. of C (together with 3-chIorobuten-3-ol-2) (3:9115) from either the low-bodg 
(3:5360) or high-boilg. (3:5615) stereoisomer of l,2-dicblorobutene-2 by hydrolysis with 
2 pts. aq. 4- 1 mole CaCC >3 for 4 hrs. at 70° see (4); for prepn. of G from 2,2,3-trichloro- 
butanol-1 (3:1336) with Zn dust -f HCI see (3).] 


(g) 2-Chlorobuten-2-yl-l N- (a-naphtliyl)carbamate : m.p. 95-96° (4). 

3:8240 (1) Meerwein et al., J. prakl. Chem. (2) 147, 225 (1936). (2) I. G. Farbenindustrie, Ger. 
437,160, Nov. 18. 1026; Cent. 1037, 1 802. {3) Garzarolli-Thurnlackh, Ann. 213, 375-379 (1882). 
(4) Tishchenko, J. Gen. Chem. (U.S.S.R.) 7, 658-662 (1037); Cent. 1937, II 371-372; C.A. 31, 
5754 (1937). 


3:8243 4-CHLOROPENTANONE-2 C 5 H 9 0C1- Beil. I -678 

(0-Chloro-n-propyl CH 3 — CH — CH ? — C — CH 3 h 

methyl ketone) ^ ^ V" 

B.P. 156-160° (1) 

[For preparation of C from acetyl chloride (3:7065) + propylene in pres, of ZnCh see 
(1); for reactn. of acetyl chloride with propylene in pres, of activated carbon at 100-300 
and at press of 20-200 atm. cf. (2).] 

3:8243 (l) Kondakow, J. Rues. Phys.-Chcm. Soc., 26, 15 (1883). (2) Frohlich, Wieievich (to 
Standard Oil Development Co.), U.S. 2,006,198, June 25, 1935; Cent. 1936, 1 2827. 



3: 0715 2-CHLOROBENZOPHENONE 
(o-Chlorophenyl phenyl 
ketone) 



c tJ H s oa 


Beil. VH - 419 
Vni-(227) 


M.P, 40 ° ( 1 ) B.P. 330 ° { 3 ) cor. ( 4 ) 

45 . 8 - 40 ° ( 2 ) 185 - 188 ° at 13 m ( 7 ) 

45 . 5 ° { 3 ) { 4 ) { 5 ) 

(G) ( 8 ) ( 10 ) 

G2-6G® (?) 


This, from CHCb 4- Igr. (3) (4); crysfc. from pet. cth. (5). — IFor crystallog. data bcc 
(51 <8).f 

{For prepn. (03% yield (9)) from o-cli!orobcnzoyI chloride (3:CG40) + CeHs + AlCb 
bcc (3) {5} (0); for formation (12%) in reaction of BzOH -f chlorobenzene + AJCfj (main 
prod. 4-chlorobcnzophcnone (3. 1914)) sec (2) ( 

0 on reduction with 10% N’a/Hg + ole. (11) or boilg. ale. KOH (12) gives almost ex- 
clusively 2-chlorodiphenylcarbmol (Beit. V145SO), m.p. G5° (11) (12), G2° (19). — 0 with 
AI/Hg + 80% ale. (0)_ gives mamfy 2-eIUorodiphcny!cnrbmol (above) + a little 2,2- 
dichlorobenzptnacol. — C with Zn + AcOH (It) or C m nlc. on long exposure to sunlight 
(11) (13) (14) gives 2,2'*dkhlorobcnz pinacoi (Beil. VI r (523)], m.p. 174-175° (G), 178° 
dec. (11). 

0 htd. with aniline 3-4 hra. at 200’ yields (4) 2-chlorobenzophcnonc anil (Beil. XIl-201), 
pale yd. ndls. or scales from ale., m.p. 128° (4). (Fused aulxst. or solns. in org. solvents 
(especially CIIClj) are yellow.) 

C fused for 3 hrs. at 200® with a raixt. of KOH «f NaOH gives (1) BzOH (1:0715) 
(00-03% yield) + cWorobenzcno (3:7903) but no o-chlorobcnzoie acid; however, C with 
aq. KaOH + trace CuO »n iron bomb (or in pres, of Fe powder) at 240* for G bra. gives 
(58% yield (20)) ftuorenonc (1:9014). 

0 with CIIjMrI yields (15) l-(o-chIorophen>lM-phcnylethylene, oil, b.p. 1G2-1G3* at 
18 mm. (15); 0 with Mg + Mglj easily loses nuclear lialogcn (IG). 

{0 2-ChIorobeazophenone oxime: from 0 4- NHjOH.HCl + dil. ale. KOH (5) (17) 
(7) or from C -f NII-OH HCl + ale. htd. in B.t. for 3 hrs. at 130° (17J; cryst. from 
pet. ether, m.p. 133-134’ (17), 121° (5) (7). (With PClj in dry ether, followed by 
oq. this crime yields by Beckmann rcarr. oehlorobcnzamhdc (Beil. XH-2GG], tn.p, 
H8* (5), 114* (17).( ("Hie above oxime boiled with tone. aq. KOH for 1 day (5) or 
refluxed G hrs. with 20 pis. 30% MeOII/KOH, then diluted with aq. (17) (18), gites 
3-phenylimlotazcnc (Beil. XXVII-71J, mils, or this, from ether or ale., m.p. 83-84* 
(JS), 82 5 *{ 5 ) (IIM 


3:0715 (l) bock, nftdim. Bn. «, S07 fJ030). (2) N'cwton. Grocriw Ind. £nj. Chtm. 27. 
130* (1035), (3) Overton, tin. 20, 2*-29 {IWn). (1) Graebe. Keller, tin. 32, 1087 (1599). 
(5) Montagne, Koopri. Jltc. tw. chim 77, 130-145 (1010}. (<>) Cohen, !U>e<rVen, tin. Irat. 
rhim. S8, 114-115 {1010} (7) son Auaers, Lechner. Bundc-mann, fin. US, 50 (1025). (■*) 

iweer. Z. tfriU. 50. 4S (1910). P) Mayer, Freund, tin. 55, "051-2052 (1022). (10) Koopal, 
tin. irar rhtm. 31, 153 (1015). 

(11) lief. It), pp 157- 1 fO. (12) Montsew. xan Charftnle. tin. Irat. eAjm.31, 311-312 (1912). 
(13) Cohen. IhV-cVrn, Hn. fro*. tAim 39, 25s (1920). (14) Iloe*etrft, Cohen. Lonedeut. fin. 
I«t*. thin. 4«, 3S.V39G (1927). (15) Ikrcmxtjn. Ikmdi. tin. 61, 1473-1 174 (1931}. (if,) Com- 
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companying p-isomer (3:S2S7) varies widely, e.g., from 100% C with PbCI 2 4- NH4OH 
(42),- through 62% o/28% p with PbCls (8), to 2.5 0/ 1 p via theelectrolytic methods (40) 
(for details the orig. refs, must be consulted}.] — [For sepn. of C from polychlarotoluenes 
via const.-boilg. mixt. with aq. see (79).] 

[For prepn. of C from hydrazone of o-chlorobenzaldebyde (3:6410) by Wolff-Kishner 
reduction (35-82% yield) see (113).] 

[For thermal anal, of system: C + SbCU see (4S).] ' ' 

(C with H 2 in pres, of Pd/CaCOj in alc./alk. soln. loses all its chlorine as HQ (40); C 
with HI 4* P at 302° for 5 hrs. gives 80% yield (50) toluene (1:7405).] 

G on oxidn. with Cri>3 is completely destroyed (30); C on oxidn. with boilg. aq. KMnOj 
(74-78% yield (51)) (52) (36) (53) or C on cat. oxidn. with air over granular tin vanadate 
at 287° (13.8% yield (54)) cf. (55) or C + KCN -f NiCl 2 in dil. ale. 20 hrs. at 260-270* 
(7.5% yield (63)) gives ochlorobenzoic acid (3:4150); 0 with CrO^CI* followed by aq. 
(51.5% yield (56)) (57) or C on oxidn. with Ce cpds. (5S) or with air over Ta;05 (59) cf. 
(60) or C with MnO» 4* H*SO« (61) or Pb0 2 + dil. H 2 SO< (24% yield (62)) gives o-chloro* 
benzaldehyde (3:6410). 

[G with Clj in pres, of Al/Hg gives (64) a mixt. contg. 2,3- (3:6345), 2,4- (3:6290), 
2,6- (3:6270), together with some 2,5-<lichlorotoluene (3:6245). — G with Cl« + 3% PClj 
in li^bt gives (65) (19) o-chlorobenzyl chloride (3:6400); C with Cl; 4* PCIs at 150— ISO 0 
(66) (67) (6S) cf. (70) gives o-chlorobenzal (di)chloride (3:6625); C with Cl; + PCU (73) 
or with Cl; at 160-190° (69) gives (64% yield (69)) (70) (71) o-chlorobenzotrichloride 
(3:6SS0).] 

[C with Br2 in pres, of Al/Hg in CCU gives (74) mainly 5-bromo-2-chlorotoluene [Beil. 
V-307, Vi-(155)], together with a smaller amt. of 4-bromo-2-chlorotoIuene [Beil. V-307, 
Vr(155)]; the former is also obtd. (75) from C + Br; + HNO3 4- H2SO4 in AcOH.— 
G with Br; (76) (77) yields o-chlorobenzyl bromide [Beil. Vi-(155)] (for studies of rate of 
side-chain bromination of C see (78)).] 

[0 + I; + HNO3 + HcSOi in AcOH gives (75) 2-chloro-5-iodotoluene [BeO. V-315J ] 

[C with AICI3 4- HC1 gas as directed (7) undergoes partial rearr. to both m-cWorotoluene 
(3:8275) and p-chlorotolueno (3:S2S7); for anal, of mlxts. of the three isomers see (7).] 

[C with AcCl (SO) or better Ac 2 0 (SI) 4- AICI3 gives (70% yield (81)) 4-chloro-3-methyl- 
acetophenone [Beil. VH-307], b.p. 254.2-254.4° at 753.4 mm., no = 1.5521 (81). 0 

with 0-cWoropropionyl chloride (3:5690) 4- AlCh in CS; pves (6S% yield (82)) (S3) 2- 
chloro4>-(0-cIiloropropionyl) toluene, colorless pr. from CjHj, m.p. 46° (82), which on ring 
closure with cone. HsSOi gives (82) (S3) 6-chloro-7 (or 5)-methylindanone-l, cryst. fro® 
ale., m.p. 74-75° (82) (83). — C with trichloroacetonitrile 4- A1CU (4 moles) at 86-90 
satd. with HCl gas for 2 days gives (40% yield (84)) 4-ehloro-3-methyl-«, a, w-trichloro- 
acetophenone, b.p. 155-160° at 11 mm. (84). — C with fumaryl (di)chloride 4" AK^ 3 
CS2 at 50-60° for 2 hrs. gives (51% yield (85)) irans-bis-1, 2-f4-chloro-3-methylbenzoyl) 
ethylene, pale yel. cryst. from ale., m.p. 167° (85).] 

1 [G with benzoyl chloride 4* AlCl; gjves (83% yield (S6)) 3-chIoro-4-methylbenzophenone 

[Beil. Vni-(236)], lfts. from ale., m.p. 82-83° (86); G with o-chlorobenzoyl chloride (3:6610) 
4- AICI3 in CS; for 12 hrs. gives (87) 2',3-dichloro-4-methylbenzophenone, cryst. from slc^, 
m.p. 43.5° (87). — ■ C with naphthalene-his-1,4 (or 5)-(dicarboxyIic acid dichloride) 4* 
AICI3 gives (88) Ks-l,4(or 5) (chlorotoluoyl)naphthalene (used for ring closure to corresp* 
dibenzpyrenequinones).] ' ' ' . 

[G with phthalic anhydride 4- AICI3 at 90° gives (89) (90) (91) a mixt. (93% yield (90)) 
of two o-(chlorotoluoyl)benzoie acids A 4 B: A, m.p. 183-184° (90), 182-183° (91) (89), 

the main prod., is regarded variously as either (90) o-(3-chloro-4-methylbenzoyI)benzoic 

acid or (91) o-(4-chloro-3-methylbenzoyi)benzoic acid but in any case with cone. HsSOt 
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CHj 

C 7 HtCI BeiL V - 290 



A Cl 


Vj* (149) 



(J 


V,-(224> 

B.P. 


F.P. 



159.45-459.55° 

at 760 mm. (1) 

—34.0° (12) 

z>f = 

1.07762 (4) 

160.5° cor. 

at 75S.6 ram. (2) 

-34.5° (11) 


nn 5 = 1.52231 (l) 

159.38° 

at 760.1 mm. (3) 

—34.7° (13) 

si a - 

1.08246 (4) 

159.15° 

at 760 mm. (4) 

—35.1° (8} 


1.08173 (14) 

169,9-169.2“ cor. {5) 

-36.5° (4) 


1.0785 (1) 

158.03-158.1)7' 

“at 760 mm. (6) 

(10) 


nl? * 1.52691 (4) 

158.7-158.9° 

at 764 mm. (7) 


cl 1 - 

1.08720 (4) 

158.4-158.7° 

at 760.4 m (8) 




158.3-159.3° 

!9) 




157.3° 

at 760 ram. (10) 




147.7° 

at 66S.9 nun. (3) 




143.3° 

at 485.0 mm. (3) 




134.2° 

at 391.1 mm. (3) 




123.3° 

at 279.4 mat. (3) 




112.1° 

at 191.0 mm. (3) 




95.3° 

at 106.0 mm. (3) 




93.3° 

at 98.0 mm. (3) 




41° 

at 11mm, (11) 





(See also p-dilorololtiene (3:8287) ( 

{For f.p./coropn. data on system. C + p-chlorotolucue (3:8287) (eutectic, f.p. —50“ 
coats, 73% C) (jco {8) (112); for Djo/compn. data on this system see (8); for no/coropn. 
data on this system see (15)- — For t.p./compn. data on systems C 4- chlorobenzene 
(3:7903} (13), 0 4- m-dicldorobenzene (3:5960) (16), C -f bromobenxcne (16) see indie. 
refa.J 

{For prepn, of C from o-toluidmc {Bctl. XII-772, XII l -{372)] via diazotization and use 
of CujCls rcactn. {yields, 85% (23), 79-90% (21), 74-79% (7), 70% (18)) (19) (20) (22), 
or Cu powder (06% yield (24)} (25), or mere boilg. with HOI (26), or use of CuH (27), or 
CaCfe (28) see indie. refs.; for prepn. from o-tolucnedtazcmium chloride (solid) {Beil. XVI- 
495, XVIj-(353)J with C*H« + AIClj (29), from o-tolucnediazonium chloroplatinate on 
htg. (30), or from o-toluencdiazopipenchde by htg with 11 C-1 (31) sec indie, refs.; for p repo, 
of C from o-crcsol <1 : MOO) via conv. with PCI* at M0* to tns- (o- toloxy )phosphoric acid 
dichlonde and htg of fatter at 180° sec (32); for prepn. of C from p-tolucncsulfonyf chloride 
via clslormation to 2-chlorotolucnesuifonyl chlonde-4 followed by hydrolysis with 10% 
IIlSO« (33) to 2-chlorotolueneaulfonic acid-1 (see below) and subsequent replacement of 
— SOjH by II with superheated steam in 80% HjS0< (overall yield 83-90% (33)) cf> 
(34) (35); for prepn. of 0 from 2-chlarotolueoesulfontc acid-5 (see below) or its sodium 
salt by steam distn of its soln. in 75% HjSO* sec (8}.( 

{For prepn. of C from toluene with Clj tn pres, cjf Fe (8) (36) (3S), or I* (37) (39), Fe 4- 
Ii (15), Al/Hg (45), MoClj (30), FbClj (39), or PbCJj (8), from toluene via electrolysis of 
its suspension in botfg HCI (40) or m HO/AcGH at 35“ (41), from toluene by boilg. with 
PbCb.2N'H*Ci (42), from toluene with SO»Qs -f cat. (43) especially AIClj (43) (44), from 
toluene with n-butyl chloroaulfon&te (45), from toluene with NClj (47) see indie, refs.: 
no m-chlorotoluenc is formed by any of these methods, but the proportion of C to its ac- 
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(23) Wynne, J. Chem. Soc. 61, 1072-1075 (1892). (24) Gattermann, Ber. 23, 1221 (1890). 
(25) Ulimann, Ber. 29, 1878, Note (1896). (26) Gasiorowski, Waysa, Ber. 18, 1939 (1885).' 
(27) Neogi, Mitra, J. Chem. Soc. 1928, 1332. (28) Kuhn, Eichenberger, French 063,236, Aug' 
19, 1929; Cent. 1929, II 3069. (29) Mohlau, Berger, Ber. 26, 1998 (1893). (30) Beilstem 
Kuhlberg, Ann. 156, 79 (1870). 

(31) WaUach^ Ann. 235, ^247 (1886). (32) Autenrieth, Geyer, Ber. 41, 157 (1908). (33) 


1037 (1905). 

(41) Fichter, Glantzstein, Ber. 41. 24R4-2JR7 iso) n , — J 

1121 (1902); Bull. ace. chim. (3) 2*«. ■ ■ . 

J. Chem. Soe. 127, 1724-1731 (1925 * . . I 

Cohen, Dakin, J. Chem. Soe. 70, 1 

Chem. Soc. Cl, 2452-2453 (1939). . ■ > , 

Bchutkin, J. Rusa. Phys ~Ci r *«. . I‘- 1 !. ( isch, StOve, Ber. 

49, 1069 (1916). (50) Klo * .‘.1, 

(51) Clarke, Taylor, Otq « “! 10, 20-21 (1930). 

(52) Graebe, Ann. 276, 5 [ - ■ ■ (54) Maxted, 

Dunsby, J. Chem. Soc. 1928, 1411. (55) Maxted, Coke, Brit. 237,688, Aug. 21, 1925; Cent. 
1928, I 1712. (56) Law, PerkiD, J. Chem. See. 93, 1636 (1908). (57) Stuart, Elliot, J. Chem. 

Soc. S3 , 803 'I*® 0 ' *««'»•» D r *~ ~ iw “ (59) Cravcr 

(to Barrett . I ■ * ! Chariot, Ann. 

chim. ( 11 ) 2, .1 . . 

(61) Gill " ■, l .. (62) Olivier, 

Weber, Bee. trav. chim. 63, 881 (1934). (63) Slcbodzinaki, J. prakl. Chem. (2) 143, 118 (1935). 
(64) Cohen, Dakin, J. Chem. Soc. 70, 1117 (1901). (65) Meisenheimer, Zimmermann, von 
Kummer, Ann. 446, 225 (19' ,p ' {'*'’**" *•* .’ *“ ~ I** 1 "’ ' (67)Asmger, 

Lock, Monatah. 62, 333, Nt - ' '. ). (09) Booth, 

Elsey, Burchfield, J. Am. CM . ial Anflino and 

Chem. Co.), U.S. 1,733,268, IWf . 

(71) Britton (to Dow Ch , , !“■ 13, I 311. (72) 

Scottish Dyes, Ltd., Bangham, Thomas, Brit. 308,231, April 18, 1029; Cent. 1929, II 1348 
(73) Fox, Ber. 26, 653 (1893). (74) Cohen, SnutheUs, J. Chem. Soc. 105, 1910 (1941). (75) 
Vanna, Sahay, J. Indian. Chem. Soc. 11, 293-294 (1934). (70) Leonard, J. Chem. Soc. 109, 
670-571 (1916), (77) Thomson, Stevens, J. Chem. So c. 1932, 61. (78) Sampey, Fawcett, 
Moorehead, J. Am. Chem. Soc. 62, 1839-1840 (1940). (79) Buchhcim (to Chem. Fabrik von 
Heyden, Ger. 616,596, Aug. 1, 1935; Cent. 1935, I 3703. (80) Claus, J. prakt. Chem. (2) 43, 

356-357 (1891). 

(8l) Allen, Bridgess, J. Am. Chem. Soc. 49, 184G (1927). (82) Mayer, Muller, Ber. 60, 2281- 
2283 (1927) . (83) Mayer (to I.G , Ger. 516,110, Jan. 15, 1931 ; Cent. 1931, II 908. (84) Houbeo, 
Fischer, Ber. 64, 2648-2650 (1931). (85) Conant, Lutz, J. Am. Chem. Soc. 47, S91 (1925). 
(86) Heller, Ber. 46, 1500 (1931). (87) de Diesbach, Bulhard, Helv. Chim. Ada 7, 625 (1924). 
(88) I.G., French 657,245, May 18, 1929; Cent. 1930, 1 130. (89) Heller, SchUlke, Ber. 41, 3636- 
3637 (1908). (90) Ulimann. Dasgupta, Ber. 47, 556-558 (1914). 

(91) Keimatsu, Hirano, J. Pharm. Soc. Japan 49, 17-20 (1929); Cent. 1929, I 2532. (92) 
Kumatsu, Hirano, J. Pharm. Soc. Japan 49, 158-163 (1929); Cent. 1930, 1 1303. (93) de Dies- 
bach, Schmidt, Helv. Chim. Acta 7, 648-650 (1924). (94) Britton (to Dow Chem. Co.), US- 

I, 996,744, April 9, 1935; Cent. 1935, II 1962. (95) Williams (to Dow Chem. Co.), U.S. 1,775,360, 
Sept. 9, 1930; Cent. 1931, II 1195. (96) Federal Phosphorus Co., Brit. 370,774, May 5. 1932; 
Cent. 1932, II 1237. (97) Booth (to Swann Research, Inc.), U.S. 1,954,469, April 10, 1934; Cent. 
1934, II 1846. (98) Kraus, mite, J. Am. Chem. Soc. 45, 773-774 (1923) . (99) Soc. Chem. Ind. 
Basel, Bnt. 250,819, May 13, 1926, Cent. 1927, I 804. (100) Haeussennann, Ber. 34, 39-10 
(1901); Haeussermann, Bauer, Ber. 31, 2988-2989 (1898). 

(101) Wibaut, Rec. trav. chim. 32, 256-286 (1913). (102) Goldschmidt, Hftnig. Ber. 20, 200 
(1887). (103) Green, Lawson, J. Chem. Soc. 59, 1017 (1891), (104) Ulimann, Panehaud, Ann- 
350, 110-111 (1900). (105) Holleman, Bee. trav. chim. 27, 456 (1908). (105A) Ulimann, Wagner, 
Ann. 355, 360 (1907). (106) Borsche, Fiedler, Ber. 45, 271-272 (1912). (107) Morgan, Drew, 

J. Chem. Soc. 117. 784-793 (1020). (10S) Morgan, Glover, J. Chem. Soc. 119, 1700-1706 (1921). 
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ring-closes to give (92% yield (90)) (91) 2-chloro-3-methylanthraquinone, colorless tbls. 
from toluene, m.p. 219° (91) cor. (90); B, m.p. 176-177° (91), the minor prod., regarded 
(91) as o-(2-chloro-3-methylbenzoyl)benzoic acid, with cone. H 2 SO 4 riDg-closes to give 
l-chloro-2-methylanthraquinone, yel.-br. ndls. from toluene, m.p. 171° (91), 170-171° 
(90).] — [For reactn. of C with 3,4-dichlorophthalic anhydride (3:3695) (92) or with 
pyromellitic anhydride (93) see indie, refs.] 

[C with aq. NaOH in pres, of Cu at 350-360° under press, yields (94) a mixt. contg. 
41% o-cresol (1:1400) + 59% m-cresol (1:1730) (for extensive study of hydrolysis of C 
as means of prepn of m-cresol (1:1730) see (112)); C with NH 3 + cat. under press, as 
directed (95) (96) (97) yields o-toluidine (for behavior of C with liquid NH 3 see (98)). — 
C with aniline + Cu at 175° yields (99) phenyl-o-tolylamme. — C with diphenylamine + 
K at 240-245° in H 2 gives (by rearr.) (100) W,N-dipheny]-m-toIuidine, m.p. 69-70°.] — 
[Note that C does not react with aq. sodium sulfanilate -f NaaCOs (dif . from benzyl chloride 
(3:8535)) and use in sepn. of C from the latter (8) ] 

[C on mononitration, e.g., with 4 pts. HNO 3 (D = 1.52) at 0° (101) gives a mixt. contg 
all four possible isomers, viz., 43% 2-chloro-5-nitrotoluene [Beil. V-329, Vi-(163)], m'.p. 

42.9° (101), 44° (102), 21% 2-chloro-6-mtrotoluene [Beil. V-327, Vi-(162)], m.p. 35.3° 

(101), 37° (103) (104), 19% 2-chloro-3-nitrotoluene [Beil. V-328, V r (163)], m.p. 22.1° 

(101), 21.5° (105), and 17% 2-chloro-4-nitrotoluene [Beil. V-329, Vi-(163)], m.p. 62.3° 

(101), 65° (105AM 

C on dinitration, e.g., with mixt. of 3 wt. pts. HNO 3 (D = 1.48) + 9 wt. pts. cone 
HjSO< at 100° (106), or with 2 vol. pts. HNO3 (D = 1.42) + 5 vols. pts. cone. H 2 SO 4 at 
100° as directed (107), gives mainly (55-60% (107)) 2-chloro-3,5-dinitrotoluene [Beil. 
V-345, Vi-(169)], cryst. from ale., m.p. 64° (107), 63-64° (106), accompanied by smaller 
amts, of three isomers, viz., 2-chloro-4,5-dinitrotoluene, m.p. 88.5° (18-20% (107)), 2- 
chloro-5,6-dmitrotoluene, m.p. 106.5° (18-20% (107)), and 2-chloro-4,6-dinitrotoluene,' 
m.p. 49° (1-2% (107)) [the two other possible dmitro-2-chlorotoluencs have been prepd. 
by indirect means, viz., 2-chloro-3,4-dinitrotoluene, m.p. 89° (10S), and 2-chloro-3,6- 
dinitrotoluene, m.p. 62-63° (109)]. ' 

[C on monosulfonation with fumg. H 2 SO 4 (37) or 100% H 2 SO 4 (23) ( 8 ) or CISO 3 H (110) 
(see below) yields 2-chlorotoluenesuIfonic acid-5 [Beil. XI-95]; C sulfonates more readily 
( 8 ) than p-chlorotoluene (3:8287) and may thus be used to separate G from the latter 
(8) (111).] 

® 2-ChlorotoIuenesulfonamIde-6 (4-chloro-3-methylbenzenesulfonamide-l) : cryst. 
from dd. ale., m.p. 126° u.c. (110). [From C with CISO 3 H as directed (110) followed 
by conv. of the intermediate 2-chlorotoluencsulfonyl chloride-5, cryst. from pet. 
ether, m.p. 63“ u.c. (110), with (NHi^COj.] 

3:8215 (l) Matthews, J . Am. Chem. Soc. 48, 570 (1926). (2) Wibaut, Rec. Irav. chim. 32, 247 
(1913). (3) Feitler, Z. phystk. Chem 4, 71-72 (1889). (4) Timmermans, Hennaut-Roland, J. 
chim. phys. 27, 410-411 (1930). (5) Perkin, J. Chem. Soc 69, 1203 (1890). ( 6 ) Stuckey, 

Saylor, J. Am Chan. Soc. 62, 2923 (1940). (7) Norris, Turner, J. Am Chem. Soc. 61,' 2128- 
2131 (1939). ( 8 ) Wahl, Nonnand, Vermeylen. Bull. toe. chim. (4) 31, 570-583 (1922)’. (9) 
Kohlrausch, Pongratz, Monalsh. 63, 441 (1934). (10) Timmermans, Bull. toe. chim Bela.' 36, 
605 (1927). 

(11) Rule, McLean, J. Chem. Soc. 1931, 6S9. (12) Haase. Ber. 26, 1053 (1893). (13) Linard, 
Bull. toe. chim Bclg. 34, 369, 393 (1925). (14) Seubort. Ber. 22, 2520 (1889). (15) Chindraux, 
Ilth. Chim Acta 12, 925-927 (1929). (16) Timmermans, Bull, toe chim. Bely. 43, 633-634 
(1934). (17) Marvel, MeElvain, Org Synlhesc • C,“ T* 1 * '* • — 

163-16S (1932); 3, 33-35 (1923). (18) Erdm. 

Nisson, Ann. 269, 393-394 (1892). (20) Heller ■ ' • II 

(21) Heller, Z. angew. Chem. 23, 3S9-392 ' j ’ , , 1 ;, . .. 
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3:8270 3-CHLOROBUTEN-2-OL-1 
f (2-Chlorobutcn-2-ol-4; 
y-chlorocrotonyl alcohol) 

B.P. 161-1G2 0 {1) 

92-03° at 60 mm. {2) 

' • j 92° at 60 mm. (3) (4) fl ' 

\ *~ 78-5-79° at 26 mm. (1) 

? 1 07-67.5° at 12 mm. (5) 

50.5° at 9 mm. (6) 

[For prepn. of C from l,3-dichlorobutene-2 (3:5550) by hydrolysis with steam (6), ot 
aq. alk. (4) (6), or aq. K2CO3 (2), aq. Na«COj (70-80% yield (3)) or CaCOj (5) see indie, 
refs. ; note that the ether corresp. to C (see below) is always formed as a by-product (I) 
and also that tile. KOH does not yield C but the corresponding ethers (see below) ; for prepn. 
of C from 2-bromo-3-chIorobutene-3 (“ chloroprene hydrobromide ”) by refluxing 2 hrs. 
with aq. NajCOa (80% yield) see (1).] ' v 

C refluxed with 16% H2SO4 yields (2) methyl vinyl ketone. 

Ethers of C. Di~ (S-chlorobulcn-2-yl-l ) ether: from C in aq. KOH by addn. of 1 mole 
1 ,3-dichlorobutene-2 (3:5550) (80-90% yield (3)) (4); b.p. 142° at 50 mm., {31 (4) D ] § - 
1.171 (3), 1.1171 (4J; nf> = 1.4860 (3) (4). , x 

Methyl S-chlorobulen-2-yl-l ether: from l,3-dichlorobutene-2 (3:5550) with Me0H + 
alk. (7), b.p. 125-126° (7). 

1 Ethyl 3-chlorobuten-2^yl-l ether: from l,3-dichlorobutene-2 (3:5550) with excess cone. alk. 
EtOH, (80-90% yield (3)) (4) (7): b.p. 143° (3) (4), 88-89° at 129 mm. (7), 02-61° at 
40 mm. (3) (4); D? = 0.9788 (7), = 0.9729 (3) (4); nL° - 1.4392 (7), 1.4382 (3) (4). 

Phenyl 8-ehhrobuten-2~yl-l ether: from l,3~dichlorobutene-2 (3:6550) with alk. + phenol 
(7); b p. 94° at 1 mm., Df = 1.10S0, n|> 0 - 1.5378 (7). 

Esters of C. S-CMorobuten-8-yl-l acetate: from C with AcCl (1); b.p. 80.5-81.5° at 25 mm. 
Df « 1.1029, no = 1.4495 (1). , ' 

C readily adds Br2 yielding (1) 2,3-dibromo-3-chlorobutanol-l, b.p. 111-112.5° at 10 mm., 
Dl° - 2.0058, 7&° = 1-5544 (1). 

■ ® 3-Chlorobuten-2-yl-l N-(a -naphthyl) carbamate : cryst. from Igr., m.p. 107-10S 0 (5)- 
<g) 3-Chlorobuten-2-yl-l 3,6-dinitrobenzoate: m.p. 72-73° (6). 

3:8270 (l) Petrov, J. Gen. Chem. (U.S.S.R.) 10, 1418-1424 (1940); CJi. 35, 3593 (1941). {2> 
Churbakov, J. Gen. Chem. (U.S.S.R.) 10, 977-9S0 (1940); C.A. 35, 2469 (1941). ‘ (3) Klebanstol. 
Chevuichalova, Sintet. Kauchuk 1935, No. 6, 16-21; Cent. 1930, I 1975; 30, 1024 (1936)* 

(4)‘KlebanskiI, Tzyuiikh, Dolgopol’skil, Bull. aead. sci. (UA.SJI.) 1935, No. 2, 189-226; Cent 
1935, n 3844; C.A. 30, 1259 (1936) (full English translation in Rubber Chem. Tech. 9, 383^4U» 

(1936)). , (5) Tishchenko, J. Gen. Chem. (U . 

31, 5754 (1937). (6) CoUins (to du Pont), ' 

(7) Berchet (to du Pont) , U.S. 2,079,758, Ma; i 


a C4H7OCI ’ Beil. S.N. 25 

CHr-<t=CH— CH 2 OH 

’ = 1.1130 (1) nf? = 1.4678 (1) 

1.1138(2) 1.4652 (3) {4} 

' * ’ 1.4C49 {2) 

D\ 7 = 1.1173 (5) n<j 7 ’= 1.4G54 (5) 

D\ 5 «= 1.1185(1) no = 1.4698 (1) 
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(509) Morgan, Glover, J. Chem. Sac. 125, 1597-1601 (1924). (HO) Huntress, Carten, J. Am. 
Chem. Soe. 62, 512-513 (1940), 


3:8350 1-CKLOROHEPTANE CH 3 .<CHt)sCH a Cl C 7 Hi 6 C1 BeO. 1-154 
(n*Heptyl chloride) It-( 56) 

Ij-(llT) 


B.P. 

359.5° (I) 
169.2° 

158.8-1G0.0 0 

158.6-159.5° 

117.0-117.5° 

61.4° 


at 769 ram. (10) 
at 7 BO mm. (2) 

(3) 

( 4 ) 

cor. at 163 mm. (5) 
at 27 mm. (6) 


F.P. 

-09.5“ (6) Z>? - 0.8706 (10) 

0.8725 (6) 

nf? « 1.42844 (4) 
1.42571 (10) 
D[ s = 0.8783 (6) 


(For prepn. of C from heptanol-1 (1:6240) by shaking 2 days with cone. HCI 4* ZnClj 
in cold (60% yield <4» see (4) (8); with POL + ZnCi 2 (70% yield), PC1 5 + ZnCI* (78% 
yield), or SOCl 2 4- pyridine (81% yield) see (4); with SOC1* but without pyridine (80% 
yield) see (10), with cone. HCI m s.t. at 120-130° see (2); with HCI over AI2O3 at 420- 
440“ see (7): for formation from n-heptylamine + NOC1 see (8)- for formation during 
chlorination of n-heptane sec (9).) 

(For study of reaction of C with KI in acetone see (5); for difficulty in forming R.MgCl 
see (I); note, however, that C with Mg in dry ether + trace !• gives (97.5% yield (11)) 
RMgCl.] 


<§) //-(n-Heptyl)tetrachlorophthalunide: Ifts from EtOH, m.p. 145-146° (12). [From 
C (?) or from n-heptyl bromide with K tetrachlorophthahmide (12).] 

3:8750 (l) Underwood, Gale, J. Am. Chem Soe. 56, 2117-2120 (1034). (2) Cross. .4nn. 389, 3 
(1877). (31 Koblrausch, Kdppl, itonotoh 63, 268 (1933). (4) Clark, Streight, Tram. Roy. Soc. 
Can . (3) 23, III 77-80 (1929) (5) Conaat, Hussey, J. Am. Chem Soc. *7, 485 (1925). (6) 

Sherrill, J Am. Chem , Soc. 52, 1685-1988 (1930l. (7) Sabatier, Mailhe, Compt. rend. 169, 124 
(1919). (8) Ssolonma, Cent. 1898, II 888, (0) Wertyporoeh, Ber. 66, 737-738 (1933). (10) 
Vogel, J Chem Soc. 1943, 633. 640. 

(U) Houben, Boeder, Fischer. Brr. 69, 1768, 1777 (1936). (\2) Alien, NichoUs, J. Am. Chem. 
Soc. 56, 1409-1410 (1934). 


3:8264 METHYL d,?-«-CHLORQ-n-VAlERATE CeHuOaCl 
CH, CHj.CH 2 CH COOCH 3 


B.P. 160° at 764 mm. (X) 


Beil. H -302 
Hr- 
II2— 


(For prepn. of C from o-chloro-n-valcronitrile with MeOH -f H2SO4 see (1).) 
3:8264 (1> Henry, Bull, a cad. roy Belt}. (3) 36, 241-262 (1898); Cent. 1898, 1 194. 
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(For study of system: C -f SbCl 3 see {7}.] 

[C with NH 3 + cat. as directed {34} {35} yields m-toluidine; C with aq. NaOH in pres, 
of Cu at 300-400° under press, yields (51) mixt. of o-cresol (1 : 1400), m-cresol (1 : 1730), and 
p-cresol (1:1410).! 

[C on mononitration, e.g., with 4 pts. HNO 3 (D = 1.52) at 0°, gives a mixt. contg. (36) 
cf. (37) (13) (38) 59% 3-ch\oro-6-mtrotoluene (Beil. V-327, Vi-(1G2)], m.p. 24.9°, + 32% 
3-chloro-4-nitrotoluene [Beil. V-329, Vi-(163)J, m.p. 24.2°, + 9% 3-chloro-2-ditrotoluene 
[Beil. V-327, Vi-(162)J, m.p. 23.4°. — C on dinitration, e.g., with mixt. of 2 wt. pts.HNOa 
( D - 1.52) + 3 wt. pts. cone. H 2 SO 4 at room temp, for 12-18 hrs. (13), gives (95.8% 
yield (13)) 3-chloro-4,6-dinitrotoluene [Beil. V-344, Vi- (168)1, cryst. from ale. or Igr., 
m.p. 91° (13) (38) (39), 90-90.5° (52) (note that the isomeric 3-chloro-2,6-dinitrotoIuene 
[Beil. Vi-(1G8)J (40), m.p. 77° (40), and 3-chloro-2,4-dinitrotoluene J m.p. 92° (41), are also 
known but prepd. by indirect means). — C on trinitration, e.g., by refluxing with 3 pts 
HNO 3 (49.4°BS) + 3 pts. H 2 SO 4 ( 66 °B 6 ) at 160° (42), yields 3-chloro-2, 4, 6-trinitrotoluene 
V-349), cryst. from C«H S 4 - \gr., m.p. 150-151° (52), 148.5° (42).) 

[C with Na followed by CO 2 as directed gives (yields: 88% (43A), 58% (43B)) m-tolmc 
acid (1:0705), m.p. 110-111°, also obtd. in small yield (44) from C + ale. KCN in pres, 
of NiCl 2 , htd. in B.t. at 260-270° for 20 hrs.) 

[C with CrOaCU gives a cpd. which with aq. gives (44.6% yield (45)) m-chlorobenzalde- 
hyde (3:6475).] 

G on oxidn. with KaCrjO, + H 2 SO 4 (14), with 5% aq. KMn0 4 (11) (46) or with dil. 
HNOj in s.t. at 130-140° for 10 hrs. (15) gives (75% yield (46)) m-chlorobenzoic acid 
(3:4392). 


® 3-Cbloro-6-sulfonamldotoluene (4-chIoro-2-methylbenzenesulfonamide) : cryst. from 
dil. ale., m.p. 184-185° u.c. (47). [From <5 with CISO 3 H as directed (47) followed by 
treatment of the resultant 4-chloro-2-methylbenzenesulfonyl chloride, cryst. from 
pet. eth., m.p. 52-53° u.c. (47), 54° (49) with (NH^COj.] 

3:8275 (1) Feitler, Z. phvsik. Chem. 4, 73-76 (1889). (2) Norris, Turner, J. Am. Chem. Soc. 61; 
2128-2131 (1939). (3) Kohlrausch, Pongratz, Monatsh. 63, 441 (1934). (4) Stuckey, Saylor, 
J. Am. Chem. Soc. 62, 2923 (1940). (5) Wibaut, Rec. trav. chim. 32, 286 (1913). (6) R“>«- 
McLean, J. Chem. Soc 1931, 689. (7) Menschutkin, J. Russ. Phys.-Chem. Soc. 44, 1940 (I9*‘b 
Cent. 1913, I 805. (8) Haase, Ber. 26, 1053 (1893). (9) Seubert, Ber. 22, 2520, 2522 (1889). 

). (12) Wibaut, Rec. trav. chim. 

’ (1900). (14) Wroblewsld, Ann. 

• ■ ^-1059 (1892). (16) Klaeea. Pf - - 

-3023 (1894). (18) Autenrieth. 

.. 1069 (191G), ( 20 ) WillstStter, 


(21) Cohen, Dakin, J. Chem. Soc. 79, 1117-1118 (1901). (22) Jenkins, J. Am. Chem. Soc. 
55, 2897 (1933). (23) Sampey, Fawcett, Morehead, J. Am. Chem. Soc. 62, 1839-1840 (Wu;. 
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May 5, 1932; Cent. 1932, II 1237. 

10, 1934; Cent. 1934, II 1846. (36) ' 
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.1:S 273 m-CHtOEOTOLCElvE 

CH3 

CtHrQ 

Beil. V - 291 




a 



Vx-aso) 

V 5 -(226) 

B.P. 



F.P. 




162.3° 

at 766.5 mm. (!) 

-48.0° (7) 

- 1.07218 (9) 

161.8-163° 

at 

768 mm. (2) 

(6) 

z>r : 

_1S«) 

n D 

*= 1.5214 (9) 

161.8-101.9° 


(3) 

-47.8° (8) 

- 1.0700 (10) 

161.74-161.75' 

1 at 

760 mm. (4) 


D^ 5 

„15 7 
rip 

- 1.52252 (10) 

4.61.6° 

at 

760 mm. (5) 


« 1.0797 (10) 

45.5° 

at 

12 mm. (6) 



.HI 

np 

« 1.52535 (10) 

{For prepn. of € from m-toluidiae [Beil XII-S53, XlI l -(397)] via diazotization and use 


of CuaCls reactn. (yields: 86% (46), 80% (11)) (12) (13J or CuH (35% yield (4S)) see indie, 
refs, from 3-chloro-l-aminotolueae (Beil. XII-989, XZIi-(436)J vta diazotization followed 
by boilg. with ale. (60% yield (14» or conversion to corresp. hj'drazme and subsequent 
oxidn. with CuSO< (50% yield (15)) see indie, refs.; from 5-chloro-2-aminotoluene [Beil. 
XII-835] with ale. HjSO< 4* ethyl nitrite (I) or by diazotization, reduction to the corresp. 
hydrazine, and oxidn. of latter with CuSO* (43-63% yield (15)) see indie, refs.: for forma, 
of C from l-tnethylcydohexanone-3 by conversion with PC1 5 to 3-chIoro-l-mcthylcyclo- 
hexene-z, treatment with Brj, and boilg. with quinoline see (16); ‘from 3-chloro-l-raethyl- 
cyclohexadiene-1,3 (Bed. V-116] by conv. to dibromide and boilg. with quinoline see (17), 
from m-eresol (1:1730) with PCls, or from tri-(m-tolyl) phosphate at 210" see (18): for 
study of formn. of C by partial rearr. with AlClj of o-chlorotoluene (3.8245) or p-chloro- 
toluene (3:8287) see (2).} 

(0 with Hs in pres of Pd/CaCOj in alc./alk. fioln. loses all its chlorine aa HC1 (19); C 
with Hz in pres, of Pt m AcOH loses HC1, but no quant, data are given (20).) 

[6 with CI3 in pres, of Al/Hg yields (21) both 2,5-diehlorotoluene (3:6245) and 3,4- 
dichlorotoluene (3 -6355) but no trace of any other isomers.) 

[6 with Br 2 m CCU at 60-80° in bright light (22) (23) or in CSs (23) or C at 130° with 
Br» directly (24) gives (55% yield (22)) m-chlorobenzyl bromide, m p. 15-15.5°, b p. 103- 
105° at 8 mm. (22), b.p. 108-111° at 10 mm (24), ~ 1.5652 (22); Q with Ba in CCU 

in pres of Al/Hg (25) or C with Brz in AcOH in pres, of HNOj or HNOj/HzSO* (2G) gives 
both &-bromo-3-chlorotoluene, b.p. 120-125° at 15 mm. (26), 100-103° at 15 mm. (25) 
(note disagreement!), and 4-bromo<i-chforoto!uene , b.p. 90-93° at 12 mm. (26).) — ffi 
with Brj in pres, of Be yields (27) x,j/-dibromo-3-chJorotoluene, m.p. 96.5°.) 

[C with Alda + HC1 gas aa directed undergoes partial rearr. (2) to both o-chlorotoluene 
(3:8245) and p-cfdorotoluenc (3’82S7), for anal, of mixtures of the three isomers see (2).f 

[C with AcCl + AICI3 in CSj gives (60% yield (28)) 3-chIoro-4-aeetyltolucae (2-chloro-4- 
methylacetophenone), b.p. 260-262° at 760 mm. (28), b.p. 120-126“ at 14 mm (29), ac- 
companied (29) by some of the isomeric 3-ch!oro-6-acetyltoluene (4*ch]oro-2-ruethyi- 
acetophenone), b.p. 120-122° at 14 mm. (29). — C with chloroacetyl chloride (3:5235) -f 
AlClj m CS» gives (70% yield (33)) 3-chloro6-(chloroacetyl)toluenc { fe>,4-dichloro-2- 
methylacctophenone, m.p. 90° (33). — C with 0-chIoropropionyI chloride (3:5690) 4- 
AlCi$ in CS- gives (87% yield (50)) (30) 3-cMoro-6-G9-cb)oropropionyl)toluene which 
on ring closure with cone. H 2 SO t gives (50) (30) 5-chloro-7-methylindanone-l, m.p. 71° 
(50) (30). — C with biphenyl-4, 4'-ii4-(carboxyhc arid chlonde) + AlQj yields (31) 4,4'- 
5ts-{4-chloro-2-methylbenzoyl)-bipheDyi (used in prepn. of bis-anthraquinonyl derm ).} 

[C with triehloroaeetomtrilc 4- AlClj as directed (32) yields 4-ch!oro-2-metbylbe»203C 
acid (3:4700).) ; 
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[Other rcactng. involving only the OH group of C include the following: C with acetylene 
-f BF 3 + HgO gives _(38% yield (30)) ethylidene 6rV(y-chloro-n-propyl)acetal, b.p. 127- 
129° at 14 mm. (30); C with benzonitrile -f HC1 gas in ether gives (31) r-chloro-n-propyl 
iminobenzoate hydrochloride; C with /S-acetobromglucose -{- Ag-COj yields (32) tetra- 
acetyl^-d- (y-chloro-n-propyl ) glucoside, m.p. 74° (for extension to prepn. of corresp. 
xyloside, galactoside, and lactoside see (32)).] 

[C with solid KOH loses HC1 on htg. giving (16) (7) (10) (1) 1,3-epoxypropane (tri- 
methylene oxide) [Beil. XVII-6, XVII i- (3)], b.p. 47.8° at 760 mm., iff = 0.8930, up = 
1.3897 (16) (for study of rate of reactn. see (33)).] 

[C with NaOEt in abs. ale. reacts vigorously giving (38% yield (34)) ethyl 7-hydroxy-n- 
propyl ether (trimethylene glycol monoethyl ether) [Beil. 1-476, Ii-(247)J, b.p. 160-161" 
(34}, 162.1-162.2°, = 0.91691, n?? = 1.41666 (35), accompanied by some trimetbjlem 

glycol diethyl ether, b.p. 140° (34). — C with NaSH as directed gives (70-80% yield (31)) 
7-hydroxy-n-propyl mercaptan, b.p. 85-90° at 15 mm._(Hg mercaptide = Hg (SCHjCHr 
CH 2 OH) 2 , pi. from butanol, m.p. 132-134° (36). • — C with aq. Na 2 S gives (36) bis-{y 
hydroxy wi-propyl ) sulfide, vise, oil which could be neither distd. nor crystd. but which 
with phenyl isocyanate gave the corresp. Ws-(phcnylcarbamate), m.p. 146-145° (36). — 
C with NaSCHj in ether gives (76% yield (42)) 7-hydroxy-n-propyl methyl sulfide, bp. 
105-105.5° at 30 mm. (42). — 0 with benzyl mercaptan in ale. gives (88% yield (43)) 
benzyl 7-hydroxy-n-propyl sulfide, b.p. 185° at 19 mm. (43).] 

[C in alk. medium reacts with phenols yielding corresp. subst. alcohols; e g., C with 
phenol + ale. NaOEt (75% yield (37)) or C + phenol + aq. NaOH (80% yield (3S) (39)) 
gives 3-phenoxypropanol-l, b.p. 15S-160® at 25 mm., njj = 1.491 (37) which with ZnCli 
at 215° loses aq. and ring-closes (37) to chromane [Beil. XVII-52, XVIIi-(22)]j for corresp. 
reactn. with o-cresol (40), with m-cresol (41), p-cresol (41), /S-naphthol (40), or resorcinol 
(40) see indie, refs.] 

[G with prim, or sec. amines splits out HCI yielding corresp. 6ubst. aminoalcohols: e-g-» 
for reactn. of C with aniline + anhydrous Na 2 C03 giving (67.5% yield) 3-(i7-phenyl- 

— : — \ 1 1 /*r t. 1 — } — — ^ .. — u - 1000 f m 1.063, 

: for C with a» 
3CC. amines see 

(47) (55); for G with morpholine giving (75% yield) 3-(morpholino)propanoI-l, b.p. 147- 
149° at 21 mm., no = 1.4743, ns = 1.4762, see (76); for C with piperidine see (4S) (56).] y“ 
[C with fer-amines yields corresp. quat. ammon. salts: e.g., C with (CHa)jN in C*H« m 
s-t. at 100° for 8 hrs. gives (92% yield (49)) 7-homocholine chloride, m.p. 173° (49); C 
with pyridine gives (85% yield (50)) 7-hydroxy-n-propyl pyridinium chloride, oil.] — 
[For reactn. of C with arsanilic acid (p-aminobenzenearsonic acid) (51), with p-hydroxy- 
benzenearsonic acid (52), with ethyl /9-methylaminopropionate (53), or with vanous 
carbazole derivs. (54) see indie, refs.] 

[C with 1 mole thiourea htd. at 120-125° yields (57) i?-(7-hydroxy-n-propyl)isothiourra 
hydrochloride, cryst. from butanol, m.p. 130° (57); G with dry sodium p-toluenesulfonami 0 
htd. at 160-170° for 18 hrs. yields (58) N- (y-hydroxy-n-propyl )-p-toIuenesulfonami e 
as an oil.] __ 1 

[For study of rate of reactn. of G with KI in acetone at 35° and 45° see (39); for reactn. 
of C with NajAsOa see (5).] 

7-Chloro-n-propyl acetate [Beil. IIi-(48), Il2-(139)]: liq., b.p. 168-169° (59), 

165-166° (60), 88-90° at 22 mm. (61), 66° at 14 mm. (17), 62-63° at 10 mm. ('/ 
. iff = 1.1105 (7); ng = 1.431 (7). [From C + AcCl (yields: 90% (60), 87% 

(7) (62), from 1,3-dichloropropane (3:5450) with AgOAc (53% yield (61)), or from 
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Bey. 3?. 2094-2095 (1904): Butt. soc. ckirn . (3) 31, 633 <1904). (43A) Morton, LeFevre, Hecfeen- 
bkikner, J. Am. Chtm. Soc. S8, 754-755 (1936). (43B) Morton. Stevens, J. Am Chon. Soc. 
63,4031-4032 (1931). {44} Siebodzin?ki. J. prakt Chtm. (2) 143, 1 19 (1935). <45} Law, Perkin, 
J. Chtm. Soc. 93, 1636 (ISOS). (46) Koopal, Rtc. Iran, chtm. 34, 144 (1915). {47} Huntress, 
Cwten, J Am. Chem. Soc. CZ, 512-513 (1940). (48) Noo&i, Mitra, J. Chem. Soc. 1928, 1332. 
(49? I.G., Brit. 281,290, Nov. 22, 1927; French 644,319. Oct. 5, 1028; Cent. 1929, II 352. (SO) 
Mayer, M tiller, Bo. CO, 2281-2283 (1927). 

(51) Britton (to Dow Chem. Co-). U.S. 1,996,744, April 9, 1935; Cent. 1935, M 1962. (52) 
Qvist, MoiJancn. Acta Aca4 Abocrun, Math, tl Phys. 14, N-o. 3, 9 pp. (1943); Cent. 1943, II 1268- 
1269; C.A. 35, M91 (19-44). 


3 : 82 85 3-CHLOROPROPANOL-l 

CH,.CHi.CH,0H CjHjOCl 

Beil. I - 350 

(Trimethylcne chloto- 

JL 


Il-(180) 

hydrin, -y-chforo-n- 


Cl 


Ia-(370) 

propyl alcohol) 





B.P. 






t CO-1 02° cor. 


ID (10) 

.Df * 1.1318 

(9) 

* 1.44093 (2) 

100.0-100.3° at 734.1 mm. 

(2) 

1.1309 

(2) 

1,4469 (9) 

IS 8 .G-IOI.O 0 at 

731 mm. 

(3) 

1.1262 

(7) 

1.448 (7) 

158-150° 


(4) 




74-7G* at 

23 mm. 

(5) 

Z?i 8 - 1.129 

(10) 


6C.0-4G.2" et 

16 mm. 

(0> 




03-04° at 

16 mm. 

(7) 




04-00° at 

14 mm. (77) 




00-04° at 

10 mm. 

(8) 




53° at 

6 mm. 

(2) 





Colorless oil with agreeable odor, undergoes partial decompn. on distn. at ord. press. — 
Very sol. aq. but not miscible with it. 

(For prepn. of C from propancdiot-1,3 (tnmethylene glycol) <t .6490} with HC1 gas 
(50-60% yield (8)) (4) (7) (11) (12) (13) (1), with cone. HC1 (yield: 34% (14), 28% (16), 
J5% (16» (some 1,3-dichloropropane nod other prods, are also formed), with SOCJ 2 (50- 
60% yield (77)), or with S1CI5 {yields: 6$% (5), 60% (10)) (17) see indie. re(a ; for formn. 
of 0 from y-chl oro-n-propy l acetate (see below) by alcoholysts with MeOH/HCl (85% 
yield (18)) or from -y-chloro-n-propyi tnchloroacetatc (9) by hydro!, with aq. KOH at 35° 
(9) see indie refs.; for manuf. from ethylene + formaldehyde -f IICI -f ZnQj sec (19}.J 

C on oxidn. with cone. BNOj gives (yields: 78-79% (20), 5-5-50% (21), 30-40% (13» 
fi-chloropropiotnc acid (3.O4G0) (note that the presumably intermediate jfl-chloropropion- 
aldehyde (3:557G) is best obtd. by other means). 

\0 with HBr gas (22), on distn. with 4$% HBr (yield: 75-85% (22), 40% (11)), with 
HDr 4- HtSOi (yield: £9% (23)), or with PBrj (0-1% yield (1!)) gi%cs I-bromo-Oehloro- 
propane (tniaethylenc ddorobronude) (Beil. 1*109, Ii-(3G), Ir(75)J, b p. 142-545°, />” « 
1.4718 (24), «Ii *» 1.4732 (24); for study of rate of roactn. of C with HBr in phenol see (25J.J 

(C refluxed with H wt. cone. H : SO« gives <10-15% yield (26)) lns-(rchloron-propyl) 
ether, b p. 215° at 745 mm., £)5o - M40 (26) — C with SOiCls gives (68% yield (27)) 
y-chlortwi-propy 1 chiorosulfonate, b.p. 85* at 4 mro., D? ~ 1.456 (271. — 6 with SOCI3 
Rives (70% yield (27)) r/m.«^( r ^h!on>v^propyl) sulfite, b.p. 161-102° at 13 mm., 
Do* - 1-313 (27).) 

(0 with COClj (3 * 5000) directly (2S) or in toluene (29) gives (43% yield (29)) v-chloro-n- 
propyl chloroforaiate (3:6S95); C with trichloroacetic acid (3.1150) gives (57% yield 
(9)} r<h!oro-«-propyl trichloroaeel&te, b.p. 107* at 8 mm., D[ s m 1.4732, n{> - 1.4830 (9); 
for formn. of other esters (as derivs.) sec below.J 



3:0715-3:0720 


DIVISION A 


100 


berg, Bailor, J. Am. Chcm. Soc. 51, 2231 (1929). (17) Meisenheimer, Meis, Bcr. 57, 295 (1924). 
(18) Cathcart, Meyer, Bn. 25, 149S, 3295 (1892). (19) Montagne, Ttec. trav. chim. 26, 266 (1907). 
(20) Britton, Moyle, Bryner (to Dow Chero. Co.), U.S. 2,377,751, June 5. 1945; C~4. 39, 4097 
(1945). 


3:0717 2,2'-DICHLOROBENZOPHENONE 
(Di-(o-chlorophenyl) ketone) 


CjjHsOCl; 




BeiL S.N. 652 


MJ>. 45.4-46.6° cor. (1) B.P. 127-135° at 1 mm. (1) 

45-46° (1) 

[For prepn. of C from 2,2'-dichIoroben2tlic acid (1) by osddn. with CrOj/AcOH (47% 
yield (1)) or from di-(o-chIorophenyl)carbinoI (1) by oxidn. with Na«O*0 7 /HtSOt/AcOH 
see indie. refs.J 

© 2 ,2 '-D ichlorob enzophenon e 2 ,4-dini tro ph eny Ih y draz on e : m.p. 206-20S 0 (l). 

3:0717 (1) Haller, Bartlett, Drake, Newman, Cristol et al., J. Am. Chenu Soc. 67, 1600-1601 
(1945). 


3:0720 ETHYLENE GLYCOL bw-CHLOROACETATE C 6 H s 0 4 Cii Beil. S.N. 160 

ClCHj.CO.O.CH* 

cich-.co.o.Ah*. 

MJ>. 45-40.5° (1) BJ>. 142-144° at 2 mm. (1) 

Cryst. from ether/pet. eth. — Insol. aq. (dif. from /3-hydro xyethyl chloroacetate 
(3:6780)). 

[For prepn, of C from ethylene oxide (1:6105) with chloroacetic acid (3:1370) ^by- 
product of prepn. of p-hydroxyethyl chloroacetate (3:6780) see (1); note also that C is 
formed (together with ethylene glycol (1:6465)) by disproportionation of p-hydroxyethyl 
chloroacetate (3:6780) on long stdg. in ord. glass bottles (1).J 
C on shaking with aq. is hydrolyzed only wry slowlj’ (1). 

[For use of C as insecticide, fungicide, and disinfectant see (2).[ 

3:0720 (1) Meerwein, Sflnke. J. praki. Chem. (2) 137, 31G-318 (1933). (2) Beet ‘{to Rohm sod 
Haas Co.), U-S. 1,816.441, July 2S. 1931;Cent.l932, 1 1146; C.A.25, 5501 (1931); French 667,633. 
Oct. IS, 1929; Cent. 1930, I 2614. 
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triraethylcnc glycol (1 :M90) with AciO + 8 jCU ( 68 % yield (17)).] — [This acetate 
with solid KOH loses HOAc giving (ICJ (7} (61 ) 2,3-o.poxypropane (trimcthylcne oxide) 
(see above). { 

, y-Chlcro-n-propyl benzoate: oil, b.p. 154—156® at 22 nun. (31), 3 55-155° at 15 

mm. m, 133-m" »t 2 mm. (39), try - 1.1672 (31), ng = 1.6136 (31). |From C + 
BzCl (yields: 8-1% (39), 75% (4)) or from 7 -chloro-n-propyl iminobenzoate hydro- 
chloride (see above) by hydro!. {311.1 — (For rcactu. of this ester with pyrrolidine (G3), 
pyrroline (63), piperidine (56),subst. piperidines (64) (65) ( 68 ), hydrogenated quinolines 
( 66 ), or with A’-raelhyl-pfienyl-aikylamincs <67) see indie. refs.J 
•— — 7 -CWoro-n-propyl ^-nltrobenzoate: oil, b.p. 168,5-169,5° at 2 mra., «= 1.3222, 
no = 1,54736 (67). [From C + p-nitrobenzoyl chloride on htg, (67).) 

0: 7 -ChIoro-n-propy! 3,5-dinitrobenzcate: colorless pi. from It. pet., m.p. 77° (17). 

[From C + 3 , 5 -dimtroben 2 oyl chloride (17).) 

- — 7 -ChIoro-n-propyl hydrogen phthalate: unreported. 

— — 7 -Chforo-n*propyf hydrogen 3-aitropfcthaIate: unreported. 

7 - Chloro -n-propyl beuzenesul/oaate; unreported- 

— — 7 -ChJoro-n-propyl /(-toluene sulfonate: oil, b.p. 21G-219 0 at 17 mm. (69), 188-102’ 
at 5 mm (24), £>1° - 1.2674 (69), I%\ - 1.2390 (24), = 1.5230 (69), r& *= 1.5225 

(24). (From & + p-tolucncsulfonyl chloride on htg. (69) or with aq. NaOH at 15° 
(50-55% yield (24)).] — (For rcactn. of this ester with RMgX cpds. sec (69) (24), 
with various sodium acetylenes sec (70).] 

v-Chloeo-n-propyl carbamate: pearly cryst. from hot. aq., m.p. 62° (29). (From 

0 with urea nitrate (2 moles) on htg. at ISO-ISS’ (16% yield (29)) or from 7 -chIoro-n- 
propyl chloroforrnatc (3:6010) with cone. nq. NH<OH (29),J 

7 -Chloro-n-ptopyl AT- (phenyl )carbamate : mils, from ale., m.p. 38° (29), m.p. 

35-36® ( 2 $), b.p. 190® at 3.5 mm. (28). {From C - 4 - phenyl isocyanate at 150® (29) 
or from y-chloro-n-propyl chloroforrnatc (3:6010) with aniline (29).} 

— — y-ChJoro-n-propyl //-(P-mtrophenyl)carbamate: unreported. 

(g> 7 -ChIoro-n-propyl N-(a-oaphtbyl)carbamate» cryat. from hot lgr., m.p. 76° (71) (17), 
76.5“ (9), 75 5-76.5° (28), [From C -f o-naphthyl isocyanate (71).) 

® A?-( 7 -Sydroxy-n-propyl)phthalimide l3-(W-phtbalimido)propanol-l} (Bed. XXI- 
472}: cryat. from aq., m.p. 75° (72), 74* (73), 88 * (74). (From C + K phthahmide at 
190“ (73); also indirectly as cited in other indicated refs.] 

® /7-(r-Hydroxy-n-propyl)tetrachlcirophtbalimid e (3-{A' , -tetrachlorophthaJimido)prcp- 
anol-l)}: pr. from acetone, m.p. 165-166® (75). (From 0 with K tetrachlorophtbali- 
mide as directed (75).] 


3:8285 (l) Reboul, Ann. ehim. (5) 14, 493-496 (1878), (2) K&rvonen, Ann. Acad. Set. Fennwae 
A-3, No. 7. 1-103, Cent. 1912, It 1271, C.A. U, 2175-2176 (1920); Ann Acad. Set. Penmate 
AS, No. C, 120. (3) Kohlrauscb, Ypsdsujti, Z. ph V s 3 k. Chem. B-32, 414 (1936). (4) Ziiki, J. 
Chan. Sac. 1930, 2271 (5) Gough. lung, J. Chan. Soc. 1928, 2439. (6) Smyth. Walls, J. Am. 

Chan. Soc 64, 2263 (1932), (7) Lespieau, Bull toe. chtm. (5) 7, 25-1-255 (1940). (8) Marvel, 
Calvery, Ore Syntheses, Coll. Vob 1 (2nd cd), 638-535 (1941); (lat ed ), 519-521 (1932); 8, 
112-115 (1928). (9) Gayler, Waddle, J. Am. Chem. See. C3, 3358-3359 (1941). (10) Ipatov, 
J. Itwa Phys - Chan . Soc. 46. 64 (1914); Cent. 1914, 1 2161. 

f 11} Globe, Anderson, hachmann, Smith, J. Am. Chan. Soc. 53, 2793-2791 (1931). (12) Smith, 
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3:8287 f-CHLOROTOLUENE y C;H,C1 Beil. V- 392 

CH >\ / C1 Vi-(ISO) 

v,-(asa) 


B.P. 



M.P. 



163.5° cor. at 

764 mm. 

(1) 

+ 7.8° 

(8) 

flf - 1.065" (16) 

162.4° at 

760 mm. 

(2) 

7.5° (14) (15) (16) 

Hd - 1.51895 



(3) 



= 1.0651 (21) 

162.3° at 756.4 mm. 

(4) 

7.4° 

(17) (4) 

/Id 35 -= 1.51925 () 

162.0-162.2° cor. 


(5) 

7.15-7.30 

° (7) 

flf - 1.0700 (9) 

162-163° 


(6) 

7.1° 

(18) 

1.06974 (17) 

161.98-161.99° at 

760 mm. 

(7) 

7° 

(6) (19) 

1.069 (21) 

161.7-162.2° cor.at 769.9 mm. 

(8) 

6.8G° 

(12) 

„!» = 1.621 (1 

161.5-161.9° at 

760 mm. 

(9) 

6.85° 

(20) 

See also 

161.0-161.4° 


(10) 



Note 3. 

160.6-161.2° 


(11) 

See also Note 2. 

nj? - 1.5223 (1 

162 . 1 ° u.c. at 

765 mm. (12) 
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55.57° 

at 

16 mm. 

(3) 

nr? ■» 1.5331 

54.28" 

at 

15 mm. 

(3) 

• See also Note 4. 

52,86° 

at 

14 mm. 

(3) 


48* 

at 

12 mm. 

(13) 


45.5* 

at 

12 mm. 

(14) 


44* 

at 

10 mm. 

(15) 



See also Note 1. 

Note l. For further data on h.p. of C at 16 pressures from 74-764 mm. see (il. 

Note 2. For effect of press or ra.p see (20). 

Note 3- For data on D 5 from t * 25° to t - 160° sec (16) (4); note also Djo ** 1.0714 
(8 >- 

Note 4. For /compo, data on system: C 4- o-chlorotoluene (3:8245) see (22), 

C with aq. forms a const.-boilg mixt., b.p. 05° (use m sepn. of G from polychlorotoluenes 
(23J). — For fp./compn. data on system: C + o-chlorotoluene (3:8245) (eutectic, f,p. 
—498*', contg. 27 wt % G ) see (8) (147); for Z^o/compn. data (8) and for njj/compn. 
data (22> on this system see indte. refs. — For f p / compn. data on systems of 0 with 
p-bromaloluzne or with p-fluorotoluaus see (19). — For data on const.-boilg. mixta, of C 
with various org cpds see Beil. Vsr(227). — For cryoscopic constant (i e., lowering of f.p. 
per mole solute per 10QQ g C) viz , 5 53 (12>, 5 6 (24), 5 97 (25), see indie- refs.; for use in 
detn of C in muct. with o-chlorotoluene (3:8245) and m-chlorotoluene (3:8275) eee (25). 

(For prepn. of 0 from p-toluidme via diazotiaation in HC1 and warming the resultant 
solution as such (yields: 60% (26), 46-44% (27)) (28) or in pres, of CusClj (yields: 95% 
(33), 88-89% (29), 81% (31), 70-79% (30), 63.5% (32)) (for study of kinetics of this 
reaction see (34) (35)), or m pres of Cu powder (63.8% yield (36)), or in pres, of CuH 
(64% yield (37)}, or by electrolysis between Cu electrodes in pres, of CuCIj (38) see indie, 
refs.; for prepn. of C from p-toluidme via diazolization, conversion to solid p-toluenedia- 
toasuxo chloride, and subsequent warming with C e H« + AlClj (39), or via diaaotization, 
conversion of diazonmm salt to its cpd. with PbCl«, and subsequent htg. of latter in naphtha- 
lene at 150° {40} , see indie, refs.} 

(For forum, of C (usually together with other prods ) from toluene (1:7405) with Cla 
(70) in pres, of Fe in diffuse light in cold (8) (gives mixt. contg. 42% 0 + 58% o-chloro- 
toluene (3:8245) (S) (22)), or m pres, of h (22) (41) (42), or in pres, of FbCI; (8), SbCl 5 
(41), MoClj (43) (28) (44), or Al/Hg (45); for forma of C from toluene by electrolysis 
in strong HC1 (46) or in AcOH/conc. HCl in dark (47) see indte. refs.; for formn. of G 
from toluene with SO2CI2 at 160" (48), with SOjCb in pres, of various cat. in dark. (49), 
with SO*Clt ■+ AlClj -4- SjClj at 70 a (50), with pyrosulfuryl chloride -f A1C1» at 0° (5i), 
with HCl 4- HNOa at 100° (52), with n-butyi chlorosulfonate 4- Aida (6 2% yield (53)), 
with anhydrous FeClj after refluxing brs. (65% yield (54)), or with NC1 3 (55) sec indie, 
refs.) 

(For formn. of C from o^hlorotoluene (3:8245) -or m-chlorotoluene (3:8275) by partial 
rearr. with A1CU + HCl gas see {251; from tetra-(p-tolyl)tin with CI2 in CHClj (85% 
yield (6)) or from tn-(p-tolyl) ettbine dichlonde on htg. under 5-7 mm. press, at 60-65* 
(56) (note that at 166-200° di-p-tolylstibine chJori-de is formed (56)) or from tri-(p*toIyi> 
phosphite dichlonde by htg at 200-210* (57) see indie, refs.; from p-tolyl MgBr in ether 
with CIi (58) or with benzenes ulfonyl chloride (59) see indie, refs.; from p-toluecedi&zo- 
pipendide with cone. HCl tee (60); from p^hlorobeazaldehyde (3:0765) on elec, reduction 
in acid sola, with Cu cathode see (61); from chlorobenzene (3:7903) via condensation 
with CHiO -f HCl to p-cUorobenzyl chloride (3:0220) and subsequent reductn. with 
Zn -f NaOH see {62> ) 
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: [0 on pyrolysis over red-hot Pt yields {63) mainly 4, 4 '-dichi or odi b enzyl (l,2-5is-(p- 
chlorophenyl)ethane [Beil. V-600, Vx-(281), V2-(507)], colorless Ifts. from ale., m.p. 112°, 
accompanied by a very small amt. 4,4'-dichlorostilbene ( 1 , 2 -iis- (p-chlorophenyl )ethylene) 
[Beil. Vi-(304), V 2 -( 539 )], ndls. from ale., m.p. 170°.] > 

[C with H 2 in pres, of Pd/CaC 03 (64) or reduced Ni (65) in ale./alk. Boln. loses all its 
halogen as HC1; C with Na in liq. NH 3 as directed ( 66 ) yields toluene and other prods.; 
C with HI + P in s.t. at 302° for 5 hrs. gives (80% yield (67)) toluene.] 

C on oxidn. with 3 pts. ICMn 04 in dil. aq. soln. under reflux for 4-5 hrs. ( 68 ) (51), or with 
Cr03 (42), or with dil. HNOj, e g., with 6 pts. of dil. HNO 3 (1 vol. cone. HNO 3 + 2 vols. 
aq.) at 145° for lJ-£ hrs. (69) or at 115-120° for 5-6 hrs. (70), yields p-chlorobenzoic acid 
(3:4940), m.p. 243° (for use in quant, estn. of C in pres, of toluene, benzyl chloride, and 
o-chlorotoluene see (70)). — Note that with HNO 3 C is more rapidly oxidized than 0 - 
chlorotoluene, m-chlorotoluene, or the various dichlorotoluenes but more slowly than p- 
bromotoluene (69). — G on oxidn. with air at 260“ in pres, of NajCOj and under press. 
(71), or on vapor-phase oxidn. over suitable cat. (72), or on electrolytic oxidn. in dil. NajCOj 
soln, at 60° (73) cf. (74), or even on very long stdg. (2 years) with I 2 + aq. in sunlight (75) 
gives p-chlorobenzoic acid. - — 0 with N 2 O 4 yields (76) p-chlorobenzoic acid accompanied 
by nitration prods. 

[C with chromyl chloride (CrOaCfe) yields an addn. prod, which with aq. gives in good 
yield (77) p-chlorobenzaldehyde (3:0765). — C with air in aq. susp. of FeO.OH + cat. at 
235-240° and 50-60 atm. press, gives (78) a mixt. of p-chlorobenzaldehyde (3:0765) + 
p-chlorobenzoic acid (3:4940).] 

[C with CI 2 or on htg. with PbCU^NFUCi or with SO 2 CI 2 in pres, of dibenzoyl peroxide 
in dark yields p-chlorobenzyl chloride (3:0220), q.v. for relevant refs. — C with 2 moles ' 
Cl 2 in pres, of 5% PCI 8 at 160-170° gives (79) (80) p-chlorobenzal (di)chloride (3:6700). — 
C with 3 moles CI 2 at high temp, in u.v. light (81) cf. (82) or with 3 moles CI 2 (83) in pres, 
of FeCb (84) or of PCI 5 (85) ( 86 ) gives (93% yield (85)) p-chlorobenzotrichloride (3:6825) 
q.v. — C with CI 2 (1 mole) in pres, of 1% Fe or 40% PbCl 2 at 20° gives (65% yield (87)) 
a mixt. comprising 58.4% 2,4-dichlorotoluene (3:6290) -f- 41.6% 3 , 4 -dichlorotoluene 
(3:6355).] 

[C with Br 2 at 130° ( 88 ) or at 160° (89) (90) or in pres, of dibenzoyl peroxide in dark at 
100“ (91) gives (21% yield (90)) exclusively (91) p-chlorobenzyl bromide [Beil. V-307, 
V2-(239)], cryst. from MeOH, m.p. 62-63° ( 88 ), ndls. from 85% ale., m.p. 50° (90), 61° 
(79), 48.5° (89); for study of rate of side-chain bromination of C in CS 2 at 57° see (92). — 

C with 2 moles Br 2 in pres, of BeBr 2 (93) or in AcOH + fumg. HNO3 + fumg. H2SO4 (94) 
gives p-chlorobenzal (di)bromide, m.p. 99° (93).) 

[G with AICI 3 + HC1 gas as directed (25) undergoes partial rearr. to both o-chlorotoluene 
(3:8245) and m-chlorotoluene (3:8275); for anal, of mixts. of the three isomers see (25).] 

[C with AcCl (95) or better AC 2 O (96) (97) -f AICI 3 in CS 2 (98) gives (yields: 85% in 
4 hrs. (97), 65% (98), 34% in 2 hrs. (96)) 2-chloro-5-methylacetophenone [Beil. VII-307J, 
b.p. 245.8-246.0° at 760.1 mm. (96), ntf = 1.5419 (96). — C with / 3 -chloropropionyl 
chloride (3:5690) + AICI 3 in CSs gives (87% yield (99)) (100) 4 -chloro- 3 -( 0 -chloropro- 
pionyl)toluene, oil, which on ring closure with cone. H 2 SO 4 gives (72% yield (99)) (100) 
7-chloro-4-methylindanone-l, cryst. from MeOH, m.p. 128° (99) (100). — G with trichloro- 
acetonitrile + AICI 3 (4 moles) at 80-90° satd. with HC1 gas for 2 days gives only 5% yield 
(101) of a mixt. of 2*chl or o-5-methyl- and 5-chloro-2-methyl-£j, <j, w-trichloroacetophenories.J 
[0 with oxalyl (di) chloride (3:5060) + A1CI 3 in CS 2 for 20 hrs. at room temp, give 
(40% yield (102)) 2-chloro-5-methylbenzoic acid (6-chIoro-3-methylbenzoic acid) (3:4615), 
cryst. from aq., m.p. 163-166° (102), accompanied by some dichlorodim ethyl-b enzophenone, 
m.p, 70°, whose structure was not detd. — C with fmnaryl (di)cbloride (3:5875) + AlCb 
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in CS 2 at 50-60° for 2 hrs. gives (25% yield (103)) &ts-l I 2-(2-chloro-5-methyIbenzoyl)- 
ethylene, pale yel. cryst. from ale., m.p. 158° (103).] 

[C with benzoyl chloride + AlClj in CS 3 give 3 (50% yield (98)) (104) (105) 2-cbloro-5- 
methylbenzophenone (6-chloro-3-methylbenzophenone ) (Beil. VIIi-(235)J, cryst. from 
AcOH, m.p. 35-36° (98) (104) (105), together wath5-chIoro-2-meth;£l-(3-chloro-&-methyl)- 
benzophenone (Beil. VHi-(235)), oil, b.p. 210° at 30 mm. (106). — C with o-chlorobenzoyl 
chloride (3:6640) + AlClj in CS 5 gives (106) 5,2'-dichIoro-2-methylbenzophenone [Beil. 
VIIi-(235)l, oil, b.p. 225° at 12 mm. (106).] 

[C with phthalic anhydride (1 :0725)+ A1C1 3 gives (62.5% yield on the phthalic anhydride 
(107J) o-(2-chIoro-5-methyIbenzoyl)benzoic acid, ndls. from CjHj, m.p. 164-165° (107), 
165° (108), which with cone. HjSO, at 75° for 4 hrs. (108) or with 8 pts. fumg. H 2 SO 4 
(20% SO 3 ) (107) ring-closes to give (yields: 93% (107), 85% (108)) l-chloro-4-roethyl- 
anthraquinone (Beil. VII-809, VHi-(421)], yel. ndls. from AcOH or ale., m.p. 164° (107) 
(108). — • Note that the structure of the above keto acid, m.p. 164-165°, has been definitely 
established (109) as shown and that it is not the isomeric o- (5-chloro-2-methylbenzoy! )- 
benzoic acid, which appears to be Btill unreported. — For reactn. of C with 3,6-dichloro- 
phthalic anhydnde (3:4860) (110) or with pyromellitic anhydride (111) in pres, of AICI 3 
see indie, refs I 

(C does not (112) react with bis- (chloromethyl ) ether (3:5245), but C with formalin + 
cone. HC1 yields (62) 4-chIoro-3-(chloromethyl)toluene since on reductn. with Zn + NaOH 
the prod, gives 4-chloro-l,3-dimethylbenzene (3:8665). — 0 with aq. vapor -f CO over 
suitable cat. at 300-400° yields (113) p-toluic acid (1:0795). — 0 with NH 3 + CO over 
suitable cat. as directed (114) yields p-toluidine ( 6 ee also below). — C with S 2 CI 2 + AlClj 
in CS 2 gives (115) 4,5-dichloro-l,8-dimethylthianthrene, m.p. 195-197° (115).] 

[C with Li in ether gives (63% yield (116)) p-tolyllithium; 0 with Li at 150° followed 
by treatment with aq. gives (117) toluene -f- 4,4'-dimethylbiphenyl. — C with Na in C«H« 
treated with CO 2 at ord. temp. (118) (119) or at 50° and 500 lbs. press. (120) cf. (121) 
gives (yields: 95% (120), 76% (121)) p-toluic acid (1:0795), mp 178°. — C with Na 
treated with benzophenone as directed (122) yields diphenyl-p-tolyl-carbinol [Beil. VI-722, 
VI, -(355)], m.p. 72-73°.] 

[C on hydrolysis with aq. vapor over silica gel contg. 3% finely divided Ni at 380° (123), 
or with aq. vapor over cat. at 480° (124), or with aq. Na 2 COs in pres, of Cu at 300° under 
press. (125), or with 15-20% aq. NaOH at 300° (126) gives (80% yield (123)) pcresol 
{1:1410). Note, however, claim (127) that C when hydrolyzed with 15% aq. NaOH in 
pres, of Cu for 2 hrs. at 315-320° yields prod, contg. not only p-cresol (1: 1410) but also 
m-cresol (l : 1730) (for extensive study of hydrolysis of C as means of prepn. of w-cresol 
see (147)). — C with H 2 S at 700° over suitable cat. yields (128) thio-p-crcsol (p-tolyl- 
mercaptan).] 

[C with aq. NHiOH + CuO at 150-250° under press. (129) or C + aq. NH,OH + Cu 
salts + various anti acids at 225-230° under press. (130) (131) yields p-toluidine and/or 
di-p-tolylamine. — C with KNHj in liq. NHj (132) or Na in liq. NH, ( 66 ) yields"? toluidinc. 
— Note that C docs not react with aq. sodium sulfanilate + NajCOs (dif. from benzyl 
chloride (3.8535) and use in sepn. of 0 from latter ( 8 )).] 

[0 on mononitration yields a mist, contg. both 4-chloro-2-nitrotoluenc [Beil. V-327, 
V r (l62), V?-(251 )], m.p. 3S 2° (133), 37-38° (10), 37° (29) (22), b.p. 239 5-240° at 718 mm. 

(134) , 115.5° at 11 mm. (22) (easily volatile with steam, but not reacting with piperidine 
even after 8 hrs. at 100° (10)), and 4-cMoro-S-nUrotoluent [Beil V-329, V*-(252)|, m.p. 7° 

(135) , 5 8 (133), bp. 2G0 at^,.j5 mm. (135), 118° at 11 mm. (22) (reacts readily with 
piperidine at 100° (10)); e.g., C added in 2 equal portions to 3 wt. pts. RNOj (D » 1 . 5 ) 
at 0° gives SS% yield of mixt. contg. 5S.8% 4-chloro-2-nitrotoluene + 41.2% 4-ehloro^- 
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[C on pyrolysis .over red-hot Pt yields (63) mainly 4,4'-dichlorodibenzyl (l,2-Wj-(p- 
chlorophenyl)ethane [Beil. V-600, Vi-(281), V2-(507)], colorless Ifts. from ale., m.p. 112 °, 
accompanied by a very small amt. 4,4'-dichIorostilbene (l,2-6w-(p-cblorophenyl)ethylene) 
[Bed. Vi-(304), V 2 -(539)], ndls. from ale., m.p. 170°.] > , i 

[C with Ha in pres, of Pd/CaCOs {64) or reduced Ni (65) in alc./alfc. soln. Joses ail its 
halogen as HCIj C with Na in liq. NH 3 as directed ( 66 ) yields toluene and other prods.; 
G with HI 4- P in s.t. at 302° for 5 hrs. gives (80% yield (67)) toluene.] 

C on oxidn. with 3 pts. KMnO* in dil. aq. soln. under reflux for 4-5 hrs. ( 68 ) (51), or with 
CrC >3 (42), or with dil. HNO 3 , e.g., with 6 pts. of dil. HNO 3 (1 vol. cone. HNO 3 4 - 2 vols. 
aq.) at 145° for hrs. (69) or at 115-120° for 5-6 hrs. (70), yields p-chlorobenzoic acid 
(3:4940), m.p. 243° (for use in quant, estn. of G in pres, of toluene, benzyl chloride, and 
o-chlorotoluene see (70)). — Note that with HNO 3 C is more rapidly oxidized than o- 
chlorotoluene, w-chlorotoluene, or the various dichlorotoluenes but more slowly than p- 
bromotoluene (691. — C on oxidn. with air at 260° in pres, of NaiCOj and under press. 
(71 }, or on vapor-phase oxidn. over suitable cat. (72), or on electrolytic oxidn. in dil. Na 2 C 0 j 
soln. at 60° (73) cf. (74), or even on very long stdg. (2 years) with I 2 + aq! in sunlight (75) 
gives p-chlorobenzoic acid. — C with N 2 O 4 yields (76) p-chlorobenzoic acid accompanied 
by nitration prods. 

[Cl with chromyl chloride (CrOjCh) yields an addn. prod, which with aq. gives in good 
yield (77) p-chlorobenzaldehyde (3:0765). — C with air in aq. susp. of FeO.OH + cat. at 
235-240° and 50-60 atm. press, gives (78) a mixt. of p-chlorobenzaldehyde (3:0765) + 
p-cUorobenzoic acid (3:4940).] 

[C with CI 2 or on htg with PbCl^NEUCl or with SO 2 CI 2 in pres, of dibenzoyl peroxide 
in dark yields p-chlorobenzyl chloride (3:0220), q.v. for relevant refs. — C with 2 moles 
CI 2 in pres, of 5% PCI 5 at 160-170° gives (79) (80) p-chlorobenzal (di)chloride (3:6700).— 
G with 3 moles Ch at ingh temp, in u.v. light (81) cf. (82) or with 3 moles CI 2 (S3) in pres. 
of FeCh (84) or of PCI 5 (85) ( 86 ) gives (93% yield (85)) p-chlorobenzotrichloride (3:6825) 
q.v. — C with Cl 2 (1 mole) in pres, of 1% Fe or 40% PbCl 2 at 20° gives (65% yield (87)) 
a mixt. comprising 68.4% 2,4-dichIorotoluene (3:6290) -f- 41.6% 3 , 4 -dichlorotoluene 
(3:6355).] 

[C with Br 2 at 130° ( 88 ) or at 160° (89) (90) or in pres, of dibenzoyl peroxide in dark at 
100° (91) gives (21% yield (90)) exclusively (91) p-chlorobenzyl bromide [Beil. V-307, 
V2-(239)], cryst. from MeOH, m.p. 62-63° ( 88 ), ndls. from 85% ale., m.p. 50° (90), 51° 
(79), 48.5° (89); for study of rate of side-chain bromination of C in CS 2 at 57° see (92). — 
C with 2 moles Br 2 in pres, of BeBr 2 (93) or in AcOH -J- fumg. HNO 3 + fumg. H 2 SO 4 (94) 
gives p-chlorobenzal (di)bromide, m.p. 99° (93).] 

[0 with AICI 3 4- HCI gas as directed (25) undergoes partial rearr. to both o-chlorotoluene 
(3:8245) and m-chlorotoluene (3:8275); for anal, of mixts. of the three isomers see (25).] 

[G with Ac Cl (95) or better Ac 2 0 (96) (97) 4- AIC1 3 in CS 2 (98) gives (yields: 85% in 
4 hrs. (97), 65% (98), 34% in 2 hrs. (96)) 2-chloro-5-methylacetophenone [Beil. VII-307), 
b.p. 245.8-246.0° at 760.1 mm. (96), ng = 1.5419 (96). — G with / 3 -chloropropionyl 
chloride (3:5690) 4- AICI 3 in CS 2 gives (87% yield (99)) (100) 4 -chloro- 3 -( 0 -chloropro- 
pionyl)toluene, oil, which on ring closure with cone. H 2 SO 4 gives (72% yield (99)) (100) 
7-chloro-4-methylindanone-l, cryst. from MeOH, m.p. 128° (99) (100). — C with trichloro- 
acetonitrile 4- AICI 3 (4 moles) at 80-90° satd. with HCI gas for 2 days gives only 5% yield 

(101) of a mixt. of 2-chloro-5-methyl-and 5-chloro-2-methyl-w,6>,6j-trichloroacetophenones.J 

[G with oxalyl (di)chloride (3:5060) -f AICI 3 in CS 2 for 20 hrs. at room temp- gwa 
(40% yield (102)) 2-chloro-5-methylbenzoic acid (6-chloro-3-methylbenzoic acid) (3:4615), 
cryst. from aq., m.p. 163-166° (102), accompanied by some dichlorodimethyl-benzophenone, 
m.p. 70°, whose structure was not detd. — ■ C with fumaryl (di)chloride (3:5875) 4" AICI 3 
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in CSs at 50-60° for 2 hrs. gives (25% yield (103)) Ms-1 ,2-(2-cUoro-5-methylbenzoyU- 
ethylene, pale yel. cryst. from ale., m.p. 158° (103).] 

[C with benzoyl chloride + A1C1 3 in CS 3 gives (50% yield (98)) (104) (105) 2-chloro-5- 
methylbenzophenone (6-chloro-3-methyIbenzopbenone) [Beil. VIIi-(235)J, cryst. from 
AcOH, m.p. 35-36° (OS) (104) (105), together with 5-chlorw-2-methyl- (3-chloro-O-methyl)- 
benzophenone [Beil. VIIi-(235)], oil, b p. 210° at 30 mm. (106). — C with o-chlorobenzoyl 
chloride (3:6640) + AICI 3 in CS 2 gives (106) 5,2'-dichloro-2-methylbenzophenone [Beil. 
VIIi-(235)l, oil, b.p. 225° at 12 mm. (106).J 

[C with phthakc anhydride (1 :0725) + A1C1 3 gives (62.5% yield on the phthalic anhydride 

(107) ) o-(2-chloro-5-methylbenzoyl)benzoic acid, ndls. from CsHj, m p. 164-165° (107), 
165° (108), which with cone. B 3 SO 4 at 75° for 4 hrs. (108) or with 8 pts. fumg. H 2 SO 4 
(20% SO 3 ) (107) ring-closes to give (yields: 93% (107), 85% (108)) l-chloro-4-methyl- 
anthraquinone [Beil. VII-809, YIIi-(42l)], yel. ndls. from AcOH or ale., m.p. 164° (107) 

(108) . ■ — Note that the structure of the above keto acid, m.p. 164-165°, has been definitely 
established (109) as shown and that it is not the isomeric o-(5-chloro-2-methyIbcnzoyl)- 
benzoic acid, which appears to be still unreported — For reactn. of C with 3,6-dichloro- 
phthshc anhydride (3:4860) (110) or with pyTomellitic anhydnde (111) in pres, of AICI 3 
see indie, refs.] 

[C does not (112) react with Ms-(chloromethyl) ether (3:5245), but C with formalin + 
cone. HC1 yields (62) 4-chloro-3-(chloromethyl)toluene since_on reductn. with Zn + NaOH 
the prod gives 4-chloro-l,3-dimethy (benzene (3:8665). — C with aq. vapor + CO over 
suitable cat at 300-400° yields (113) p-toluic acid (1 : 0795). — 0 with NH 3 + CO over 
suitable cat. as directed (114) yields p-toluidine (see also below). — C with S 2 CI 2 + AICI 3 
in CS 2 gives (115) 4,5-dichloro-l,8-dimethylthianthrene, m.p. 195-197° (115) ] 

[C with li in ether gives (63% yield (116)) p-tolyUithium; C with Li at 150° followed 
by treatment with aq. gives (117) toluene + 4,4'-dimethyIbiphenyl. — C with Na in CgHis 
treated with C0 2 at ord. temp. (118) (119) or at 50“ and 500 lbs. press. (120) cf. (121) 
gives (yields: 95% (120), 76% (121)) p-toluic acid (1-0795), m.p. 178°. — C with Na 
treated with benzophenone as directed (122) yields diphenyl-p-tolyl-carbmol [Beil. VI-722, 
VIi-(355)], m p. 72-73°.] 

[G on hydrolysis with aq. vapor over silica gel contg 3% finely divided Ni at 380° (123), 
or with aq. vapor over cat. at 480° (124), or with aq. Na 2 C 0 3 in pres, of Cu at 300° under 
press. (125), or with 15-20% aq. NaOH at 300° (126) gives (S0% yield (123)) p-cresol 
(1*1410). Note, however, claim (127) that C when hydrolyzed with 15% aq. NaOH in 
pres, of Cu for 2 hrs. at 315-320° yields prod, contg. not only p-cresol (1: 1410) but also 
wi-cresol (1*1730) (for extensive study of hydrolysis of C as means of prepn. of m-cresoi 
see (147)). — C with H»S at 700° over suitable cat. yields (128) thiop-cresot (p-tolyl- 
mercaptan).] 

[C with aq- NH 4 OH + CuO at 150-250° under press. (129) or C + aq. NH 4 OH + Cu 
salts -f various anti acids at 225-230° under press. (130) (131) yields p-toluidine and/or 
di-p-tolylamine. — C with KNH-in hq, NH? (132) or Na inliq. NH S ( 66 ) yields*p toluidioe. 
— Note that C does not react with aq. sodium sulfanilate + Na 2 COj (dif. from benzyl 
chloride (3:8535) and use in sepn. of 6 from latter ( 8 )).] 

[C oil mononitration yields a mixt. contg both 4-chI^ro-S^nitrotoluene [Beil. V-327, 
Vi- (162), V 2 - (251)], m.p 38.2° (133), 37-38° (10), 37° (29) ( 22 ), b.p. 239 5-240° at 718 mm. 

(134) , 115.5° at 11 mm. (22) (easily volatile with steam, but not reacting with piperidine 
even after 8 hrs at 100° (10)), and 4-chIoro~S-nilrotoluene [Beil. V-329, V*-(252)], m p. 7° 

(135) , 5.8° (133), b p. 260° at 745 mm. (135), 118° a t 11 mm. (22) (reacts readily with 
piperidine at 100° ( 10 )); e g., C added in 2 equal portions to 3 wt. pts HNQj (D = 1 , 5 ) 
at 0° gives 88 % yield of mist, contg. 58 8 % 4-cbloro-2-nitrotoluene + 41.2% 4~chIoro^3- 
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tee tee rt<\na\ /eo» r\-*«- »»;**-_ 


n .» ... -I— <«» e-e /»««w »»« '■’"'1034). (73} 

ttn. Electro- 

I >. Silberrnd, 

(77) Law. 
■nt. 19X0, II 

7180: French 676,826, Feb. 27, 1930, Cent 1930, 1 3881. (79) Shoesnuth, Slater, J. Chem. Soc. 
1920, 218-219 (80) McEwen, Otq. Syntheses, ColL Vol. 2 (lBt ed,), 133-135 (1943); 12, 12-14 

11933). 

(81) Maryott, Hobbs, Gross, /■ Am. Chem Soc. 62, 2321 (1940). (82) Kenner, Witham, J. 

?hem. Soc. 97. 1963 (1910). (83) Britton (to Dot* Chem. Co.), U.S. 1,878,403, Sept. 20, 1932; 


»* ■ 1 ■ 


5. 1931, Cent 1931, II 908. 

(101) Houbcn, Fischer, Bex. G4, 264S-2649 (1931). (102) Scholl, Meyer, Keller, Ann. 613, 
98 (1931). (103) Conant, Luts. J. Am. Chan. Soc. 47, 891 (1925). (101) Heller, Bex. 46, 1500- 
501 (1913). (103) do Diesbarh. Dobbelmann, Uelt. Chtm. Acta 14, 374 (1931). (106) A.G.F.A., 
Jcr 207,271, Nov. 12, 1913. Cent 1913, II 2014. (107) Heller, SchQlhc, Ber. 41, 3634-3635 
190S). (108) Dougherty. Gleason, J. Am. Chem. Soc. 52. 1025, 1027 (1930). (109) Reilly, 

)rumm, J. Chem. Soc 1927, 2814. (110) Keiroatsu, Hirano, Yoshimi, J. Pharm. Soc. Japan 50, 
5-98 (1930) , Cent 1930, 11 2384. 

(Ill) de Dicsbach, Schmidt, Belt Chtm. Aefa 7, 650 (1024), (112) Stephen, Short, Gladding, 
. Chan Soc. 117, 513 (1920) (113) Dietcrle, Eachcnbach, Gcr. 537,610, Nov. G, 1931, Cent, 

932, I 1150-1157. (114) Dietcrle, Eachcnbach, Arch Pharm. 2CS, 195 (1927). (115) Ray, J. 
7 han. Soc 119, 1903-19GI (1921) (116) Gitman. Zocllncr, Selby, J. Am. Chem Soc 65, 1255 

.1933) (117) Spencer. Trice. J. Chan. Soc. 97, 3S8 (1910). (1 16) I.G , French 736,428, Nov. 

23. 1032, Cent. 1933, II 2193 (110) I G., Austrian 148.984, Mar. 2o. 1937; Cent. 1937, II 1082. 



Icral Phosphorus Co., Brit. 370,774, 

(131) Booth (to S*.ann Research, Ine.), U-S. 1,031.469, April 10, 1931; Cent. 1931, II 1816. 

(132) Berpitro— - l * nL -'” ■ " * cman, 

\an den Aremt ■ ■ ■ 'v. 19, 

213S-2440 (IS 1, ... . . erson, 

J. Chem Soc ■ ' ■ —1200 

(1005). (13H) • icdler, 

Ber. <«, 211S-: *,u. uu> ,„j pn..;. 

(HI) Wynne, J Chem. Soc. Cl, 1078-1082 (1692). (142) Wynne, Brncc, J. Chem. Soc. 73, 
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760-762, 772-773 (1898). (143) Vogt, Henninger, Ann. 165, 363-365 (1873). (144) DeRoode 

Am.Chem T «cot^ lw.u -o-n i E o 0 «»r »r — L », ~ - - ’ 

6, 1921; S : . 

Huntress, * ■ ■ 

38, 254-261 (1946). . if) 


3:8390 ETHVL /S-CHLOROPROPIONATE C5H9O2CI (' Beil. IT -250 

cich 2 .ch 2 .co.o.C 2 H 6 f ni-(ni) 

, n 2 ’{237) 


B.P. 162-163° at 765 mm. (1} 

162-5° at 761 mm. (2) 

, - 162-163° at 760 mm. (3) 

162° (4) 

1 161.4-161.8° at 758 mm. (5) 

161° (6) 

80° at 29 mm. (2) 

' 1 61.5° at 16 mm. (7) 


Df = 1.1086 (S) rig = 1.42537 (5) 
1.1026 (18) 1.4269 (18)' 

D\ s = 1.1141 (2) n’j = 1.4284 (2) 



[For prepn. of C from 0-chloropropionic acid (3:0460) by esterification with EtOH + 
HCL (59% yield (6)) (4) or H2SO4 (1) see indicated refs.; from /S-chloropropionyl’chloride 
(3:5690) + EtOH see (1); from acrylic acid chloride (3:7153) + EtOH see (4) (7); from 
ethyl acrylate (1:3071) -f HC1 see (2); from acrylonitrile -f- HC1 to /9-chloropropionitrile 
followed by reactn. with EtOH see (8); from ethyl lactate (1:3303) + SOCIj + pyridine 
(95% yield (9)) see (9).) ' 

C with 20% ale. NaOH at room temp. (10) or htd. at 95-100° with 10 pts. cone H 2 S04 
(11) gives (90% yield (10)) ethyl acrylate (1:3071), b.p. 101°. 

0 refluxed with Nal in acetone gives (yield: 81% (12), 75-80% (13)) ethyl 0-iodopropi- 
onate, b.p. 183-185° at 760 mm. (13). [For study of rate of reactn. with KI in acetone 
see (6).j [Note also that /9-iodopropionic acid with ale. HC1 (as in its esterification) gives 
some ethyl fi-cbloropropionate (14). j 

C on catalytic hydrogenation as specified (7) takes up only a little H2 [dlf. from ethyl 
cx-chloropropionate which gives quant, ethyl propionate). * , 

[For reactns. of C with CHjMgl (15), CsHjMgBr (16), and other RMgX cpds. (17) 
see indicated refg.J 


. ‘ ~ - ' — ' ’* *»* (1885). (2) Rfoureu, 

7 hem. Soc. 1934. 1539. 
d. Sci. Fennicoe A-10, 
: 243, 249 (1924). (V 
S 5, Aug. 6, 1931: Cent. 

1931, II 2658. (9) Darzen, Compl. rend. 152, 1601 (1911). (10) Kohn, Haaa, Ger. 546.141, 

March 12, 1932; Cent. 1932 , 1 2642. „„ „ 1R 

(11) Brit. 351,518, July 23, 1931; Cent. 1931, II 1923. (12) Baker, J. Chem. Soc. 1933. -lb. 

(13) Borscbe, Ann. 526. 16 (1936). (14) FlOrecbeim. J. prakt. Chem. (2) 68, 346 (1903). A W 

Bennett, Philip, J. Chem. Soc. 1928, 1937-1942. (16) Moureu, Barrett, Bull, soe. chtm . (*> 

994-996 (1921). (17) Weizmann, Bergmann, J. Chem. Soc. 1930, 401-402. (18) Schjanberg, 
Z. physik. Chem. A-172, 231 (1935). . 
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3: 0730 CHLOROACETIC ACID AHHTOWDE 


C t H,0iClj 

0 


OCHr-o' 


CICHr-C 


3:0730 

Beil. II - 

I3r( 89) 

nr(l9») 


M.P. 48-49° (10) 
d> 
<2> 
(3> 


4G-47' 

4G 8 

45.2' 


B.P. 103' 
1G1 


at 118 mm. (4) Df - 1.3604 (5) 
at 104 mm, {4) -Ot 0 “ 1.5497 (5) 

149° at 62 nun. (4) 

144 ° at Cl mm. (4) 

135 ” at S6 mm. (4) 

126-128° at 30 mm. (5) 

12G" at 24 mm. {4) 

115 - 120 ° at 20 mm. (6) 

109 - 110 ° at 10 mm. (2) 

108 - 110 ° at 10 mm. (10) 

Koto that the above name ot 6 is so rendered to emphasise that it is the anhydride of 
chlotoacclic acid (not a monochlonnatod acetic anhydride). 

Fr. tram C,H«; eas sol. cold ether, CHCls; spar. sol. cold CtH«; insol. cold l£T. 

[For prepn of C from chioroacetic acid (3 : 1370) with PjOs in vac. (2), or with AcaO 
(5) (61 (in latter case note also forara. of mixed anhydride scetic-cbloroncctic anhydride, 
bn S0-S3’ at 30 mm. ( 5 ), 80-83" at 20 mm. (3), D? - 1.2003 (5)), or with chloroacctyl 
chloride (3 3233) + an inorg acid chloride S7) or AlCl, (8), see indie, refs.; for prepn. of 
6 from sodium chloroacctatc with oxalyl (di)cMoridc (3 1 5060) in CsH, (61% yield) ere 
(91; for prepn. of C from chloroacctyl chloride (3:5235) with Na,CO, (1) or KNO, (1) 
see indie, refs ] 

C with nq K 3 COj yields (2) potyglycolidc (1:4970), m.p. 220°. 

{For reactn, of C with AlCls +_to!ucnc giving 40-59% i«hloro-p-mcthylacctophenonc 
(3:1130) see (10); for rcactn. of C with AiCU + biphenyl giving 41% yield u-chloro-p- 
phenylacetophenone, pale ycl ndls. from dih ale , m.p. 122-123° sec (11); for abnormal 
reactn. of C with benzyl MgCl yielding w^hloro-o-methylacetophenone (3:9660) see (12).] 
(For behavior of C with various carbohydrates (13) and with cellulose (14) see indie, rcfg.j 
C htd. 4 hrs. nt 160-180° with phenyl isothiocyanate yields (15) after dtstn. at 14-20 
mm, 2,‘bdioto^i-phenylthiazolidinc (Beil. XXVII-23S, XXVXIv(305}j, m p. 147-148° (15).] 
O with nq hydrolyzes almost instantly yielding chioroacetic acid (3:1370). — For the 
amide, anilide, p-toluidide, and other derivs. corrcsp, to C see chioroacetic acid (3:1370) 

3:0«30 (l) Diels, Okada, Bcr. 44 , 3335 (1911). (2) Bischoff, Walden. Ber. 27 2040 nan*-, 
W Watson. Gregory. J Chem. Soc. 1929, 1375. (4) Patterson, Bcr. 33, 210-213 O90 1) 
n,™: „... ..... -''ill. 63, 29-30 (1933). (0) chute, Mata (to Eastmn Kndct S' j 
127: C^r. .928,. . « **£ 


Baroni, Gait, chim, >tal. 

1.GJS.M0, Nov. 8, 1927, 

OgW.A-».C«™. *». 42. COT (,020). (U» N«»„. Ad 

tU) Silver, Lowy, J. Am. Chem. Soc. 56, 2429-2-130 mill /io» * . 

S»c. H, 656 (1932). (13) Brass, Ko„, 15 J - Am. 

Chem. Ind. Basel, French 76t,30S. May IS, 1934. p-_< T (4934). (14I gor 

1C9&-1691 (WIT), (10} Balhus, Ji/anoti/i, 7t, 91 (1943),* ' * ^ 50 ‘ ^ Ettbeky, Ber. 50, 
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3:8307 ETHYL d^-a-CHLORO-n-BUTYRATE CtH n OjCl Beil. 11-277 

CH3.CH 2 .CH.COOC2H b Di- 

b 

B.P. 103-104° at 760 mm. (1) Z>1? = 1.056 (1) nl = 1.42430 {1) 

15G-1G0° (2) 

D l J & «= 1.0G3 (2) 

[For prcpn. of C from a-chloro-n-butyronitriie with EtOH (2) or with EtOH + HC1 (1) 
see indie, refs.; for formn. of C from ethyl n-butyxate (1:3127) with SO 2 CI 2 + dibenzoyl 
peroxide in CCI 4 (10% C + 50% 0 - and 40% 7 -isomers (3)) see (3).] 

[For use of C in Rcformafcsky reacln. see (4).j 

For the amide corresp. to G bcc a-chloro-n-butyri c acid (3:9130). 

3 : 8307 (1 ) Henry, Bull. acad. toy. Bely. (3) 35, 507-520 (1898) ; Cent. 1898, 1 273. (2) Markowni- 
kow, Ann. 153, 241 (1870). (3) Price, Schwarcz, J. Am. Chem. Soc. 62, 28S4-2895 (1940). 
(4) Nieuwland, Daly, J. Am. Chem. Soc. 53, 1842-1846 (1931). 

3:8310 7-CHL0R0-n-PR0PYL ACETATE C 6 H 9 O 2 CI Beil. II — 

(l-Acetoxy-3-chloropropane; C1CH 2 .CH 2 .CH 2 .0.C0.CH 3 n i-( 58 > 
trimethylene chlorohydrin acetate) VI - 1281 

H 2 -( 139) 

B.P. 165-160° (1) &Z 1 » 1.1105 (7) n% - 1.431 (7) 

168-173° (2) 

163-105° at 747 mm. (3) 

100-166° (4) 

88-90° at 22 mm. (5) 

66° at 14 mm. (6) 

62-63° at 10 mm. (7) 
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3:8295' n-PROPYL CHL0R0 ACETATE GtHtOsCl ' Beil. H - 198 

n-C3H7O.CO.CH2d Hi-( 89) 

II2 — 

B.P. 102.9” (1) D >° - 1.1033(6) nj? = 1.4201 (0) 

102.8-103.2” (2) ,1.1050(2) 1.4250 (2) 

102.3-102.5” ot 777.6 am. (3) 

1C1-162 0 at 765 mm. {4} 

101° at 740 mm. (5) 

3:8595 (1) Cheng. Z. phynk. Chen. B-24, 307 (1934). (2) Drushel. Hill. Am. J . Sci. (4) 30. 

72-78 (1910); C.A. 4, 2438 (1910). (3) Schiff, Z. phymk. Chem. 1. 378 (1887). (4) Henry, 
Compt. rend. 100. 115 (1885). (5) Schreiner, Ann. 197, 8 (1879). (6) Schjanberg. Z. physik. 
Chem. A-172, 228 (1935). 


3:8300 2,3-DICHLOHOHEXAHE Q d CeHiaCli 

CH3.CH2.CH2— t-i— CHa 
A H 

B.P. 1 02-105° (1) Dll - 1.0527 (1) 


Beil.l - 144 

11— 

12- (100) 


(For prepn. of 0 from 2,3-cpoxyhexane with PCI5 see (1) (2).] 

C is not attacked by solid KOI! but with ale. KOH yields (1) a chlorohexane, b.p. 122° 

U). 


3:8300 (1) Henry, Dull. soc. ehim. (2) 41, 303 (1884). (2) Henry, Compt. rend. 97, 262 (1883). 


3:8305 rf,l-0-METHYL*n-CAPROYL CHLORIDE C 7 Hi:OCl Beil. II — 

(gee.- Amyl- (2 )-acctyl chloride) CHj.CHi.CII,.CH.CH 2 .(>=0 ni— 

U i, n ’- B08) 

B.P. 103-10-1° at 751 mm. (1) D i° - 0.007 (1) 

159-101° at 733 mm. (2) 

(For prepn. of C from mcthyl-n-propyl-acetic arid (Beil. IIi-(146)] (1) (2) with Pdj (1) 
or 800* (87% yield (2)) sec indie. rcfs.( 

(0 with n-propyl tine iodide in toluene gives (70% yield (2)) 6-mcthylnonanone-4, b.p. 
192-103° at 715 mm. (2).] 

0 on hydrolysis yields (1) /J-tncthyl-n-caproic arid, [Beil. IIi-{14G)] (1) (2), b.p. 215- 
210° (3), 212-213“ at 755 mm. (1), 207-209° u.c. at 72S mm. (2). 

© 0-Methyl-n-caproamide: m.p. 97° (1), 99° (4). (From C + excess cone. aq. NH4OH 

0)1 

3:8305 (1) Dewael. tVecVering. Bull. toe. ehim. Bela- 33, 496-497 (1924). (2) Harm, Ehibata, 
WeUetcin. Jarubowicx. Belt. Ch\m. Acta IS, 1302-1303 (1030). (3) Ciamician, Silber, Ber. 40, 
3050 (1013). (4) Bayer & Co., Cer. 228,607, Nov. 15, 1910; Cent. 1910, 11 1789. 
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D| 0 = 1.0884, «d = 1.4579 (9); cf. behavior of stereoisomeric ethyl /9-chlorocrotonate 
(3:8538).] 

C with hydrazine hydrate in abs. ale. splits out HC1 and EtOH with consequent rin^ 
closure yielding (18) 5-methylpyrazolone-3 (Beil. XXIV-19, XXIVj-(189)], m.p. 215° (18); 
note that same prod, is also obtd. from methyl 0-chloroisocrotonate (3:8028). 

C (1 mole) with phenylhydrazine (1 mole) at 100° for 6-43 hrs. gives by ring closure 
mainly (4) 3-methyl-l-phenyIpyrazolone-5 [Beil. XXTV-20, XXI Vi- (190)], pr. J from aq, 
m.p. 127°, accompanied by small amts, of 4-benzenea2o-3-methyl-l-pbenylpyrazolone-5 
[Beil. XXTV-328, XXTVi-(319)], m.p. 155-156°, and 3,3'-dimethyl-l,l -diphenyl-6is 
pyrazolone-5,5' (Beil. XXVI-484], dec. at high temp, without melting. — Note' that with 
excess phenylhydrazine (2-4 moles) only traces of the 3-methyl-l-phenylpyrazolone-5arc 
formed while the amt. of the other two (less desirable) prods, is greatly increased (4). 

3:8.125 (1) Kohlrnusch, Pongratz, Z. physik. Chem. 27, 193 (1934). (2) Geuther, FroUch, Zeil. 
filr Chemie 1869, 273. (3) Eisenlohr, Ber. 44, 3208 (1911). (4) Autenrieth, Ber. 29, 1654-1664 
(1896). (5) Koll, Ann. 249, 323-324 (1888). (6) Lauer, Kilburn, /. Am. Chem. Soc. 59, 2587 
(1937). (7) von Auwers, Bcr. 56, 724 (1923). (8) von Auwers, Ber. 45, 2807-2808 (1912). 
(9) Gidvani, Kon, Wright, J. Chem. Soc. 1932, 1034-1035. (10) Errera, Lep ingle, Bull. sd. 
acad. roy. Bela. (5) 11, 150-163 (1925); Cent. 1925, II 897; C.A. 19, 3057 (1925). 

(11) von Auwers, Ann. 432, 62 (1923). (12) Scheibler, Voss, Ber. 53, 381-382, 387-388 (1920). 
(13) Thomas-Mamert, Bull. soc. chim. (3) 13, 70-71 (1895). (14) Scheibler, Bube, Ber. 48, 1449- 
1451 (1915). (15) Scheibler, Topouzada, Schulze, J. prakt. Chem. (2) 124, 7-12 (1930). (16) 
Ruhemann, Wragg, J. Chem. Soc. 79, 1190 (1901). (17) Fichter, Schwab, Arm. 348, 251-256 
(1906). (18) Freri, Gaze. chim. ilal. 66, 25 (1936); Cent. 1936, II 621; C.A. 30, 6387 (1936). 

3:8335 4-CHLORO-2-METHYLBUTANOL-2 C5H11OCI Beil. I - 390 

t (0-Chloroethyl-dimethyI-carbinol) CH3 , ^ Ii — 

CHJ.CH2 — dj — CH, fc - (424) 

<5a in 

B.P. 166° (1) 1 

72° at 13 mm. (2) 

1 63-63° at 14 mm. (3) 

[For prepn. of C from methyl /J-chloropropionate (3:5765) (3) or from ethyl 0-chloro- 
propionate (3:8290) (1) (53% yield (2)) with MeMgBr see indie, refs.] 

C with fumg. HC1 at room temp, yields (1) 2,4-dichloro-2-methylbutane (3:8105). 

C mixed with 3 pts. dry powdered KOH and htd. at 130-180° gives (43% yield (2)) ^ 
loss of HC1 and ring closure 2,4-epoxy-2-methylbutane (a,a-dimethyltrimethylene oxide), 
b.p. 71° at 750 mm., D? = 0 8279 (2). ! 

, C with specially dried K phthalimide htd. in a s.t. 8 .hrs. at 169°, finally 3)4 hrs- 218 ^ 
yields (3) (by metathesis and loss of H2O) N- (2-me thylb uten-2-yM ) phthnlinude, m p- 90 

(3). ‘ , . - . 

3:8335 (1) Henry, Bull. soc. chim. Bela. 20, 152-156 (1906); Cent. 1900, II 1178; Compt. 

133 (1906). (2) Bennett, Philip, J. Chem. Soc. 1928, 1938. (3) SpSth, Spitzy, Ber. 58, Z-7&- 
2277 (1925). 
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3:8325 

3-8325 ETHYL fl-CHLOROISOCROTONATE C«H s O,Cl Beil. H - 417 




chs— c—a 

Hi- (190) 




CeHsOOO— A— H 

H 2 -(397) 

B.P. 


B.P. (eonld ) 


1G5.6-167.2° 

(1) 

60° 

at 15 mm. (7) D f 

= 1.088 (8) 

1G4° 

(13) 

56-57° 

at 13 ram. (8) (9) 

1.087 (7) 

101.4° 

(2) 

54“ 

at 14 mm. (10) 

1.086 (11) 

159-161° 

(3) 

50° 

at 10 mm. (11) 

nv - 1.4538 (7) 

157-158° at 740 mm. (4) 


2)18.7 

- 1.0924 (3) 

155-166° 

(5) 



n}f 7 = 1.45433 (3) 

154-157° 

(6) 


Z>4 7 - 7 

= 1.0896 (8) 





n}J 7 = 1.45467 (8) 




dI** 

= 1.0920 (11) 


[See also ethyl P-chlorocrotonate (3:8538).] 


Note the lack of accord regarding the b.p. of C especially at ordinary pressures; this is 
presumably attributable to more or less contamination with the stereoisomeric ester 
(3:8538). 

[For prepn. of C from 0-chloroisocrotonic acid (3:1300) in EtOH with dry HC1 gas 
(yields: 100% (4), 65% (12)) (2) (5) or a little cone. H 2 S0 4 (yield 65% (6)) (8) (11) see 
indie, refs.) 

[For prepn. of 0 from ethyl acetoacetate (1 • 1710) with PCU in CeH# followed by refluxing 
with a little It see (13) (1); note, however, that this method has subsequently (6) been 
regarded as unsatisfactory for the prepn. of pure 0 although it suffices to give (40-50% 
yields (14)) a mixt. of C with its stereoisomer (3:8538) which for many purposes is ade- 
quate.] 

[C (2 moles) with KtS (1J^ moles) in 5 vols. abs. EtOH refluxed for 5 hrs. (note that 
the stereoisomer (3:8538) requires 16) gives (53% yield (14)) diethyl p,p -thiodicrotonate, 
S( — C(CH3)=CH.COOC2H5)2, b.p. 150-153° at 4 mm. (14), accompanied by some ethyl 
0-mercaptocrotonate (see below ).] 

[C with ale. NaSH as directed gives (55-60% yield crude prod. (15)) ethyl 0-mercapto- 
crotonato, note that tins prod, is apparently a mixt. of the two geom. stereoisomeric thioenols 
together with the keto form, viz., ethyl thioacetoacetate, CH 3 CS.CH 2 .COOC2H 6 ; for 
details see (15); note also that ethyl /3-chlorocrotonate (3:8538) by the same treatment 
gives the same result so th3t a mixt. of the esters can be employed as initial matcrial.l 

[C with alkali derivs. of alcohols, phenols, mercaptans, etc., splits out alkali halide 
yielding corrcsp. ethyl ^-substituted crotonates: e.g., C with NaOEt in ether gives (5) 
ethyl 0-ethoxycrotonate [Beil. IH-373, IIIi-(135), III 2 -(254)] I m p. 29.5° (5); C with Na 
allylate gives (6) ethyl /-allyloxycrotonatc; C with Na cinnamylate gives (6) ethyl P- 
cinnamyloxycrotonatc; C with Na phenolate gives (16) ethyl 0-phenoxycrotonate, b.p. 
152° at 18 mm. (16); note that in the three preceding cases either G or its stereoisomer 
(3:853S) yields the same result.] 

[C with Na salt of ethyl mercaptan gives (12) ethyl /3-ethylmercaptoisocrotonate, b.p. 
127-129° at 16 mm. (12); C with Na Balt of benzyl mercaptan gives (75% yield (12)) a 
mixt. of ethyl fl-benzylraercaptocrotonate, m.p. 64.5° (12), and ethyl 0-benzylmercaptoiso- 
crotonate (consts. not given).] 

(C with diethyl sodiomalonate gives (9) cf. (17) cw diethyl «-carbethoxy-0-methylglutaco- 
Oate, (CjHsOOO-CH.CfCHjJ^CH.COOCjHs [Beil. II-S53], b p. 164-165° at 12 mm., 
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3:8346 2-CHLORO-OCTENE-l CH3— (CH 2 ) 5 — C=CH 2 CgHisCl Beil. 1-221 


B.P. 168-170° (1) Z>S = 0.9274 (2) 

167-168° (2) 

(For prepn. of C from (/5-chIoro-/?-n-hexyl vinyl )areonic acid by htg. at 175° (1) or from 
octanonc-2 (1 : 5490) with PCI5 (2) see indie, refs.] 

[Note that the structure of C has not been unequivocally demonstrated, and it may be 
2-chloro-octene-2 (3:8345).] 

3:8340 (1) Fusco, Cottignoli, Farm. ital. 11, 89-91 (1943); Cent. 1943, II 2285; C.A. 38, 6054 
(1944). (2) B6hal, ^nn. chim. (6) 15, 277-278 (1888). 


3:8350 sec.-BUTYL CHLOROACETATE H C 6 H U 0 2 C1 Beil. S.N. 160 
CH,.CH,.i.O.CO.CH!Cl 

Ah, 

B.P. 167.5° at 760 mm. (2) D \ 8 = 1.002 (2) n|? - 1.4251 (1) 

163-164° (1) DU - 1.055 (1) 

[For prepn. from butene-2 + chloroacetic ac. (3:1370) + ZnCl 2 see (1).] 

(For study of insecticidal action of vapor of C see (2).] 

3:8350 (1) Aldoschin, J. Gen. Chem. (U.S.S.R.) 8, 1385-1389 (1938); Cent. 1939, II 2223; C.A. 
33, 4194 (1939). (2) Roark. Cotton, Ind. Eng. Chem. 20, 512-514 (1928). 


3:8355 d,f-r-METHYL-n-CAPROYL CHLORIDE C 7 Hi S OC 1 Beil. S.N. 162 
CH 3 .CH 2 .CH.CH 2 .CH 2 .C=0 

Ah, Al 

B.P. 167-168° at 767 mm. (1) D\° = 0.9677 (1) 

[For prepn. of C from y-mcthyl-n-caproic acid (1 : 1136) with PCI3 see (1).] IThe dextro- 
rotatory isomer of C, b.p. 80° at 50 mm. (2), has been prepared from the dextrorotatory 
acid -J- S0C1 2 .] 

C on hydrolysis yields y-methyl-n-caproic acid (1:1136) q.v. (for the amide, anilide, and 
other derivatives corresponding to C see 1:1136). 

3:8355 (l) Dewael, Weckering, Bull. see. chim. Belg. 33, 501-502 (1924). (2) Levene, Rothen, 
Marker, J. Biol. Chem. 11 5, 261-262 (1936). 


3:8360 d,M f 4-DICHLORO-2-METHYLBUTANE C b Hi 0 CI 2 

Cl Cl 

Ah,— ch 2 — ch-^Ah, 
Ah, 


Bell. 1 — 

ii- 

I,-(101) 


B.P. 168-1G9' at 760 mm. (ealed.) (1) D.*' 5 - 1.1003 (1) 


170-173° 

(2) 

101-103° at 100 mm. 

(1) 

67-69° at 18-20 mm. 

(3) 


1.4562 (1) 
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3:8340 3-CHLORO-2-METHYLPROPEN-2-OL-1 CH3 C*H 7 0CI Beil. 1-443 
(y-Chloro~/3~methyI-alIyl alcohol) CH * r — 

Ah Ai * 

High-boilg. (cis ?) 

¥>.V. 

107-107.5“ (1) tit = 1.1303 (2) n!? - 1.4730 (2) 

100-108" cor. (2) 

103-104" (3) B? = 1.1243 (1) I® - 1.4077 (1) 


Z>; s = 1.1390 (2) tin = 1.4737 (2) 
) 

[For prepn. of C (mixt. of both forms) from l,2,3-trichloro-2-methylpropane (3j5885) 
in 84% yield by hydrolysis with excess 6% aq. NaOH see (2) (4); for prepn. of C from 
1 ,3-dichloro-2-methylp rop ene- 1 (3:5590) by hydrolysis with aq. alk. (4), with aq. Na2C03 
(3), or aq. -f CaCOj (1) see indie, refs. Note that by virtue of allylic transposition 1,3- 
dichloro-2-met hyl pr opcne-1 (3:5590) may frequently yield derivatives of its synionic 
isomer, l,l-dich!oro-2-methylpropene-2 (3:7480).] , 

C with excess AcOH + cone. HC1 gives (60% yield (2» l-chloro-2-methylpropen-2-yl-l 
acetate, b p 167-174° at 748 mm. (2), 176-178° at 784 mm. (1). 

C on treatment with acids as specified {5) gives 3-chloro-2-methylpropanaI-l (0-chloro- 
isobufcyraldehyde) (3:9112). 


Low-boilg. (fianS?) 
B.P. 

160-162° cor. (2) 


(g) l-Chloro-2-methylpropen-2-yl-l 3,6-dinitrobenzoate: from high-boilg. form of C; 

m.p 63.8-64 5° (2); from low-boilg. form of C; m.p. 94.4-95.8° (2). 

<g) l-Chloro-2-methylpropen-2-yl-l /7-phenylcarbamate: from high-boilg. form of C; 

mp 81-82° (11. 

3:8.140 (1) Tishchenko. J. Gen. Ckem. (U.S S.R.) 8. 1232-1246 (1938); Cent 1939, II 4223; C.A. 
33, 4190 (1939). (2)^ Rogers, Nelson, J. Am. Chem Soc. 68, 1030 (1936). (3) Pogorshelski, 

' r . ■ 3i 

1 1 " 

1531. 


3:8345 2-CHLORO -0 CTENE-2 Cl CgHisCl Beil. I - 231 

CHi CH, CHi-CHj CHi.CH=M> — CHj I,i(200) 

B.P. 107-108“ (1) DlS - 0.8933 (2) nj? - 1.4434 (2) 

Some doubt exists as to whether this material is in fact C, 2-chloro-octenc-l, or a mixture 
of both. 

[For prepn. of C from octanone-2 (n-hexyl-methyl ketone) (1:5490) with PCI5 followed 
by distillation (U or treatment with alkali (2) see indie, refs.] 

C with ale KOH yields (1) octyne-I (n-hexylacetylene) (1:8105) or octyne-2 (n-amyl- 
mcthyl-acctylene) (1:8120). 

[0 on protracted (16 days’) standing with benzoyl hydrogen peroxide in ether yields 
(2) 2-chloro-2,3-cpoxyoctane, b.p. 81-82° at 21 mm., Z)} 9 .= 0 9609, n5 = 1.4359 (2).] 

3:8315 (1) Bdhal. Ann. dim. (0) 15, 277-278 (18S8). (2) Prfleshalev, Dcr. 59, 197-198 (1926). 
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3:8373 ETHYL d,f-£-CHLORO-n-BUTYRATE C«H U 0 2 C1 
CH 3 .CH.CH 2 .COOC 2 H 5 


ii 


Beil. n - 277 
Hi-(i24) 
H 2 -{2o3) 


B.P. 169.5° (1) 

168-169° {2) 

168-169° at 745.4 mm. (3) 
168-169° at 741mm. (4) 
65-65.5° at 15 mm. (5) 


D\° = 1.0543 {6) nL° » 1.4253 (2) 
1.0517 {3} 1.4247 {6) 

1.42458 {3} 


IFor prepn. of C from ethyl n-butyrate (1:3127) with S0 2 C1 2 -f dibenzoyl peroxide in 
CCI 4 (50% C together with 10% a- and 40% 7 -isomers) see (2); from /J-chloro-n-butyric 
acid (3:0035) with EtOH + HC1 see (4); from 0 -chloro-n-butyronitriIe with EtOH + 
HC1 or ethyl crotonate (1:3196) with HC1 see (7) {9}; from crotonic acid (1:0425) + 
EtOH + HC1 see (3); from crotonyl chloride (3:7693) with EtOH see ( 8 ); from ethyl 
acetoacetate (1:1710) with Zn/Hg ale. HC1 (together with other prods.) see (10).] 

C on htg. at 70-80° in s.t. with 9 vols. cone. ale. NH 3 yields (12) (13) (10) 0 -amino-n- 
butyramide [Beil. IV-412], sirup (chloroplatinate, pale yel. ndls. from ale., % Pt. 31.78 
(10) (12)). ( , 

. C on hydrolysis (eg., with aq. KOH (11)) yields EtOH (1:6130) and crotonic acid 
(1:0425), m.p. 72°, together with a little 0-hydroxy-n-butyric acid. 


3:8373 (1) Weidel, Roithner, Monatsh. 17, 188 (189G). (2) Price, Schwarcz, J Am. Chem. Soc. 
62, 2894-2895 (1940). (3) Brtihl, Ann. 203, 27-28 (1880). (4) Balbiano, Ber. 10, 1749 (18S7). 

(5) LovGn, ” " * ' * - * " * — * °32 (1935). 

(7) Henry, : Jnry, Bull, 

acad. toy. L ■ >84). (10) 

Stelnkopf, ' 

(11) Balbiano, Ber . 11, 348 (1878). (12) Balbiano, Ber. 13, 312 (1880); Gazz. chim. Hal. 10, 
137 (1880). (13) Scheibler, Magasanik, Ber. 48, 1812 (1915). 


3:8375- ISOBUTYL CHLORO ACETATE C«Hn0 2 Cl , Beil. II- 198 

(CH 3 )2CH.CH 2 O.CO.CH 2 a Di-( 89) 

n 2 — 

B.P. 170" at 760 mm. (1) H'f - 1.0612 (2) nb° = 1.4355 (2) 

D\ s - 1.0C75 (1) 

Colorless liq. with agreeable odor; insol. aq.; sol. ale., ether. 

[For prepn. from isobutyl ale. (1:6165) + chloroacetic ae. (3:1370) + cone. H 2 SO< 
see (1).] 

For study of hydrol. by dil. aq. halogen acids see (3). 

3:8375 (1) Steinlen, Bull. acad. roy. Bela. (3) 34, 103 (18S7); Cent. 1897, II 659. (2) Schjanberg, 
Z. physik. Chem. A-172, 228 (1935). (3) Drushel, Hill, Am. J. Set. (4) 30, 72-78 (1910) ; CJl. *, 
2438 (1910). 
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{For fortnn. of C from 2-methylbutane (isopentane) (1:8500) with Cl; (together with 
2,3-dichloro-2-methylbutane (3:7975) and 2 ,4-dich! oro'2-raethyihutane (3:8105)) see (3); 
for formrs. of C (together with other products) from dextrorotatory 1 -cMoro-2-meth.yf- 
butane (<rctf.-amyl chloride) by chlorination with SO2CJ2 -f- benzoyl peroxide see (!}; for 
formn. of C (together with other products) from 4-cMor o-2-tn cthy Ibutane (isoamyl chloride) 
(3:7305) + CI3 in light see (2).] {The dextrorotatory form of C has been obtd. (4) from 
N f N'-dibenzoyl-2-roefchyItetramethytenediarnine with PCIs I 
C on boilg. with AgOAc gives (3) a diacetate which upon saponification and subsequent 
oxidn. gives (3) methyisuccimc acid (Beil. 11-637; 1 Ij-( 274>], m p. 112°. 

3:8300 (l) Brown, Kharasch, Chao, J. Am. Chem. Soc. 83, 3437-3439 (1040). (2} Perkin, J. 
Soe. Chem. Ind. 31 t 616-624 (1912), Cent. 1912, II (1912). (3} Davydova, Papkins, Tishchenko, 
J. Gen. Chem iVJUUU 7, 1992-1994 (1937); Cent. 1939, l 2397; C A. 3?, 4S2 (1938). (4) 
von Braun, Jostes, Ber. 59, 1095-1090 (1926). 


3 :8305 2-METHYL-n-CAPROYL CHLORIDE C7H13OCI Beit. H- 342 

(Isohcptanoyl chloride; isoamylacety! CH3. CH. GH2.CH2.CH2. 0=0 Hi— 
chloride) in, i, 

B.P. 168-160° at 739 mm. (1) 

(For prepn. of £' from isoamylacetic acid {Beil. 11-342, with PClj (1} or with 

SOCfc (2) see indie. refs.} 

(C with McOH yields methyl isoheptanoate, b.p. 166-167.5° cor. (3); 0 with EtOK 
yields ethyl isoheptanoate, b.p 181.5-182.5® cor. (3), 182.7° cor. at 750 mm (4); for reactn. 
of C with benzyl ale., phenylethyl ale., phenyl propyl ale., geramol, and terpineol to give 
corresp. esters sec (5) ) 

C on hydrolysis yields isoamylacetie acid (sec above), b.p. 216° cor. at 762 mm. (4). 

® Isoamylacet-amide; cryst. from aq., AcOEt, or CCU, m p. 103® (7), 103.5-104° cor. 
{4}, 102-103° (G). 

1 @ Isoamyiacet'Snilide : cryst- from ether -f- pet. ether, m.p. 74-75° {7}, 75° (6). 

<g Isoamyl acet-p-toluidide: ndla. from dil. ale , no.p. 75° (8). 

3:8305 fl) Poiuio, tie Gospari, Gail. chim. Hoi. 2S, II 277 (1898). {2} Staydinger, Mimtwyler, 
Kupfcr, ft eh. Ch\m. Acta 5, 7GI (1922). (3) Poetsch, Ann. 218, GS-70 (1883). (4) Levcne, 
Alien, J SmI Chem. 27, 442 (1910). (5} Rothstein. Bull. see. c/am. (4) 53, 1106-1 107 (I93S). 
(C) Wallach. Ann. 40S, 190 (19IS) (7} Fournier. Bull. toe. clam (4) 5, 925 (1909). (8) Fiohter 

Rosonberger, J. praht Chem. (2) 74, 324 (1906). 


3; 8370 rf,l-3-(CHLOROMETHYL)HEPTANE C 8 H, r Cl 

(2-Ethylhexyl chloride ; CH*C1 

l*chloro-2-ethyIhcxane) . ; 

GHj CH2.CH3.CH7 — C — Cfl« CHj 


Beil. S.N. 10 


B.P. 1G0° 

73° at 18 mm. 


(For prepn. of 0 from 2-cthylbexaooM (1:0248) with SOClj -f dimethyhniline see (1).] 
3:83*0 (\) Weumaan, Bcrgmann, Hwkelberg, CAemutry dt Induifrv 56, 589 (1937), 



CHAPTER XIX- 


DIVISION B. LIQUIDS WITH BOILING POINTS REPORTED AT 
ORDINARY PRESSURE 

Section 2. D 4 0 less than 1.1500 


(3:8500-3:8999) 


3:8500 d,M-CHLOROPENTANOL-3 
(/3-ChloroethyI-ethyl-carbinol ) 


B.P. 173° at 760 mm. (1) 

100° at 60 mm. (1) 

77.0-77.5° at 20 mm. (2) 

70-71° at 10 mm. (3) 


C5H11OCI 

CH3.CH2.CH.CH2.CH2 


Befl. I — 
Ii-(194) 
Ir(421) 


ti. I s 


1.0337 (2) nf> 5 = 1.466 {3} 
1.035 (3) 1.448 (2) 


liquid with weak odor resembling that of allyl alcohol. — Sparingly sol. cold aq.J sol. 
hot aq. 

[For prepn. of C from 0-chloropropiona' " ' “ “* ,M 

[C with AcCl yields (1) 3-acetoxy-l-chIc 
4 hrs. at 160-170° with KOAc yields (4) 1- 

C with BzCl yields (1) 3-benzoxy-l-chIoropentane, b.p. 168° at 15 mm. {1}, while Chtd. 
to 180° for 10 hrs. with NaOBz + K1 yields (4) l-benzoxypentanol-3, b.p. 181“ at 20 mm., 
171“ at 11 mm. <4).] 

[For reactn. of C with alk. NasAsOs see (3).] 

[C with COCl 2 yields (5) the corresp. chloroform ate, b.p. 95“ at 18 mm., which with 
excess NH3 gives 0-chloroethyl-ethyI-carbinyl carbamate, m.p. 68° (5).] 

3:8500 (l) Fouxneau, Ramart-Lucas, Bull. soc. chim. (4) 25, 366-368 (1919). (2) Lespieau, Bull, 
soc. chim. (5) 7, 254-258 (1940) ; C.A. 34, 5414 (1940). (3) Backer. Bolt, Rec. trav. chim. 64, 70 
(1935). (4) Fourneau, Ramart-Lucas, Bull. soc. chim. (4) 27, 554-556 (1920). (5) Puyal, 
Montague, Bull soc. chim (4) 27, 859 (1920). 


3:8510 1-CHLORO-4-ETHYLHEXENE-3 C 8 Hi 6 CI Beil. I — 

Cl CHj.CHj Ij— 

i 7 I 2 -(20l) 

CH 2 .CH 2 .CH=C— CH 2 .CHs 

B.P. 173“ (1) O? = 0.9102 (1) n|? = 1.4524 (1) 

[For prepn. of C from 6-chIorohexanone-3 (*r-chloro-n-propyl ethyl ketone) [Beil. Ir 
(355), I2- (747)1 -with excess EtMgBr see (1).] 

C adds Br«. 

3:8510 (l) Do Boosere, Bull. soc. chim. Belg. 32, 35-39 (1923). 
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LIQUIDS WITH Df < 1.16 


3:8378-3:8380 


3:8378 d,l-2-CHL0R0-0CTANE CsHud 

(n-Hexyl-methyl-carbinyl chloride) Cl 

CH 3 .CH 2 CH..CH 2 .CH 2 .CH 2 — (!>-CH 3 


B.P. 171-173" cor. <1> - 0.86388 (1) 

160-171" (2) 

55-56" at 14 mm. (3) Dll - 0.87075 (1) 

[For prepn of C from octanol*2 (n-hexyl-methyl-carbinol) (1:6245) with HC1 (4) (5), 
with PC1 5 (4) (6), or with SOCI 2 in pyridine (3) see indie, refs. ; for prepn. of C from octene-1 
+ HC1 + AICIj see (7).] [The large amt. of work on the opt. act. isomers of C cannot be 
discussed here; see Beil. Ii-(60), I*-(124) and subsequent literature inch (8).] 

[For study of rate of reactn. of G with KI in acetone see (2).] 

3:8378 (1) Perkin, J prakl . Chem. (2) 3t, 495 (1885). (2) Conant, Hussey, J. Am . Chem. Soc. 
47,485 (1925). (3) McKenzie, Tudhope. J. Biol. Chem. 62, 554 (1924/25). (4) Bouis, Ann. 
02, 398 (1854). (5) Malbot, Bull. soc. chim. (3) 3, 69 (1890). (6) Dachauer, Ann. 106, 270 
(1858). (7) Webb (to Carbide and Carbon Chem. Corp), US. 1,560,625, Nov. 10, 1925, Cent. 
192G, I 1713, C.A 20, 51 (1926). (8) Gerrard, J. Chem. Soc. 1944, 85-90. 1945, 106-112. 


Beil. I - 160 
Ii- 

M124) 


3:8380 rf,f-l,2-DICHLOROHEXANE Cl Cl C 6 H 12 C1 2 

CH 3 .CHs.CHs.CH 2 — i — d)Hs 

B.P. 173-174° (1) D'J = 1.085 (1) 

[For prepn. of C from hexene-1 (1:8255) -j- CIj see (l).] 

3:8380 (l) Brocbet, Bull soc. chim. (3) 7, 569 (1892). 


Beil. 1-144 
Il- 
ia — 



3:0738-3:0745 


DIVISION A 


102 


3: 0738 a^',/ 3 I ^,/ 3 ', 0 '-/ 9 , -OCTACHLORODIETHYL ETHER C 4 H 2 0C1 8 BeiL I - 624 
(iris- (a,/ 5 , 0 ,< 3 -te trachloroet by 1 ) ether) Cl Cl — 

CIsO— O— O-C-CCl, Ir(681) 

A A 

M.P. 47° (1) B.P. 130-131° at 11 mm. (1) 

45 - 46 ° (1) 128-130° at 9 mm. (1) 

40-42° (2) 

Cryst. with agreeable camphoraccous odor from McOH or EtOH. — Eas, sol. MeOH, 
CeHa, toluene, or pet. ether; spar. sol. in aba. ale. below 0 °. 

Q slowly sublimes but on attempted distn. at ord. press, decomposes at about 240°. 
[For prepn. of C from chloral (3:5210), chloral hydrate (3:1270), or metachloral with 
CISO 3 H or FSO 3 H at not above 50-00° see (1); note that from chloral (3:5210) with 
CISO 3 H at —50° for 10-12 hrs. yield of C may be as high as 50%; from metachloral with 
CISO 3 H at 50“ for a few hrs. yield is 60% ( 1 ); note also that various other products in- 
cluding chloralide (3:3510) are also formed. — For formn. of 0 from trichloroethylene 
(3:5170) with excess C1 2 0 in CC1< at —20° (2), or perhaps from a,a'-dichlorodiethyl ether 
(3:7595) with Cl 2 in sunlight (3), see indie, refs.) t 

C on htg. in pres, of air gives (2) phosgene (3:5000). 

C on reduction with cone. HI (D - 1.78) in boilg. AcOH quantitatively yields (2) ethane. 
C is fairly stable toward boilg. aq. or aq. alkalies ( 1 ). 

C is claimed (1) to react with 2 moles of RMgX cpds. of either aliphatic or aromatic 
types, but no details arc reported. 

3:0738 (1) Fuchs. Katschcr, Bcr. 62, 2381-2386 (1929). (2) Goldschmidt, Schussler, Bcr. 58, 
569-570 (1925). (3) Roth, Bcr. 8, 1017-1018 (1876). 

3:0745 3-CHLOROCATECHOL OH 

00 , 

M.P. 47° (1) B.P. 110-111° at 11 mm. (2). 

46- 48° (2) 

White cryst. (from pet. ether) (1); hygroscopic scales (from Igr.) (2). — -Eas. deliquesces 
absorbing mole H 2 0. — Eas. sol. aq. but insol. almost all org. solvents except cold pet. 
ether or cold lgr. 

(For prepn. from catechol (1,2-dihydroxybenzene) (1:1520) by action of SO 2 CI 2 >n 
ether at 0° see (1) (2); for prepn. from o-benzoquinone [Beil. VII-600] by action of ethereal 
HC1 see (2); 4-chlorocatechol (3:2470) is also a by-product of both methods.] 

[C on oxidn. with Pb0 2 in pet. ether gives (12% yield ( 2 )) 3 -chloro-o-benzoquinone 
(Beil. VHi-(338)]; for use in prepn. of a-chlorophenazine see ( 1 ).] 

C with FeCla gives a blue-green color, changing to clear red on addn. of Na 2 C 03 ( 2 ). 

® 3-Chloropyrocatechol dibenzoate: ndls. from ale., m.p. 108-109° (2); 109° u.c. (!)■ 

3:0745 (1) Wrede, MQhlroth, Ber. C3, 1932-1933 (1930). (2) Willstatter, Miiller, Ber. 44, 2184- 
2189 (1911). 


CeH^Cl 


BeU. VI — 
VIi-(388) 
VI 2 — 
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LIQUIDS WITH D? < W5 


3:8515 


3:8515 FUROYL CHLORIDE 
(Pyromueyl chloride; 
furan 2-carboxyUc 
acid chloride) 


HC- CR CsHaOjCl 

nfs ,,c~o=o 

V k 


Beil. XVUI -276 
xvnxj— 


B.P. 173-174° 0} M.P. -2° C8> 

173° tf) (3) 

170“ (4) 

58 ° at 12 ram. (5) 

C6° at 10 mm. {6) 

50.5-61.5* sA 7 mm. {7} 

Colorless strongly refractive liquid rapidly decomposed in strong light (7}.—0 is stronger 
lachrymator than BzCl (2). 

{For prepQ. of C from furoic acid (I *.0175) with PCfe (poor yields <3} (4) {6)), with access 
PClj in dry CHCl* a* specified (100% yield (6)) (8), with PClj (77%yield (5», with SQC1 2 
(100% (2), 79% (l), 00% (31), with SOC1; in CeHs (89,5% yield (71), or with phosgene (9) 
see indie refs] 

(C with MeGK yields methyl furoate (l .3452), h.p. 1S0.5* at 750 raru , 76* at 20 nun., 
I>f «. 1.J782, 1 4S75 (30); C with EtOH yields ethyl furoate (1:20S2), b.p. 197°, 

m.p. 34°; 0 with f urfuryl ale. (16425) yields (U> furfuryl furoate, dimorphous cryst., 
m.p 275* and 19 5*, b p. 122 s at 2 mm. (11); for study of reaetn.. of C with cellulose see 

<12JJ 

(C with phenol yields (2) phenyl furoate, m.p. 41.5* (2) J 

{C with C«H« + AlCt, yields (131 (M) a-furyl phenyl ketone [Beil XVII-548; XVlh- 
(1$6)J, b.p. 2S2-2S4 0 ; C with toluene 4* AICL gives (80% yield (15)) «-furyl p-tulyl ketone, 
m.p. 41-42“, b.p. iS0-183“_at 23 mm. (15 ) } 

SFor study of reaetn. of C with Ch (16) or Br 2 (17) see indie, refs.] 

C with pyridine in ether or C with N& or Ag furoate yields (IS) furoic anhydride, ndls. 
from ale., m.p. 73“ (18), 

0 on hydrolysis (rate of rtacin. even with bcilg. aq. slower than BzCl (6)) yields furoic 
acid (l:(H7_5), mp. 133-134* (for the amide, anilide, p-toluidide, and other derivatives 
cotresp. to C see J ,0175). 

3:8515 (1) Bogert. Stull. J Am. Chm. Soc 48, 252 (1925). (2) Baum. Bo. 37, 2951 (1901), 
(3) Ce/issen, van Boon. Use. Iraa ehint. it, 361 (1924). (4) Lies-Bodsrt, Ann. 100. 327 (1856); 
Campt rend. 43, 393 (1S36) (5) Reichstcin. Morsman, Heh. Chun. Acta 17, 1122 (1934). (0) 

Ptanklsnd, Aston. J. Chon. Soc- «9, 510-517 (1901). (7) Hartmann, Dickey, Ind. Eng. Chem. 
24, 151-152 (1932) (S) Chavanne. Ccmpt rend. 134. 1439 (1902). (9) Meuser (to Dominiaa 

Rubber Co ). Canadian 373.516, Mai* 3, 1938; Cent. 1S33, II 3G09; C.A. 32, 5003 (193S). (10) 
ftjee. Chapm. Goldman, Kreba, Shafer. J. Am Chon. Soc 63, ISS9 (1941) 

(11) Zanctti. J Am. Chm. Soc. 47, 1452-1453 (1925). (12) Kobe. Montonna, J. Am. Chon. 
See S3, 1SS9-1S91 (1931). (13} Marquis. Bull toe chim. (3) £3, 33 (1900): Ann . chim. (8) 4, 
270-277 (1905). (14) Gilman. Hewlett, lotnt State Coll. J. Sci 4, 27-33 (1929); Cent. 1931, II 
142S; C\A 24, 1&40 U930). (15) Porsche, LediUche, Ann 529, 1 10 (1937)- (16) Hewlett. /<*«} 
Stale CoU. J So 6, 439-445 (1932). Cent. 1333, 1 942, C-A. 27, 979-9SO (1933). (17) Shepard. 
"Winslow. Johnson. J. Am. Chon. Soc. 52, 2083-2090 €1930), (l8l Baum. Bo. 31, 2505 (4901). 
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DIVISION B, SECTION 2 
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3:8516 d, 1-4, B-DICHLORO^-DIMETHYLPENTANE '• C 7 H I4 CI 2 Beil. S.N. 10 
(l,2-DicbIoro-4 J 4-dimethylpentane) CH 3 

CHa— i— CHr- OH— CHi 

, d)Hj ii ■ ii 

B.P. 173-175° at 745 mm. (1) Z>f = 1.0259 (1) nS = 1.4489 (!) 

58-59° at 12 mm. (1) 

[For prepn. of C from allyl chloride (3:7035) with 2-methylpropano (isobutane) + 
AICI3 at —10° (13-15% yield accompanied by 35-40% yield of 5-chloro-2,3-dimethyI- 
pentane (3:8153)), or with ter-butyl chlonde (3:7045) -f° AlCJj at —10® to —2 0°, see (1).J 
[C with isobutane + AICI3 gives (1) a mixt. of products including fer-butyl chloride 
(3:7045), 5-chloro-2,3-dimethylpentane (3:8153), etc.] * 

C with Zn dust + ale. reacts only very slowly under reflux but in s.t. at 120° gives (45% 
yield (1)) 4,4-dimethylpentene-l (1:8285), b.p. 71.8° (1). 

3:851G (1) Schmerling, J. Am, Chem . Soc. 07, 1438-JL441 (1945). • 

3:8517 METHYL -y-CHLORO-n-BUTYRATE C5H9O2CI Beil. II -278 

CH 2 .CH 2 .CH 2 .COOCH 3 Hi- 

i, 

B.P. 175-176° at 764 mm. (1) 2)1* = 1.1268 (1) r® - 1.4324 (4) 

173-174° {2} 

172-174° at 749 mm. (3) 2>L° = 1.1894 (2) 

102-105° at 68 mm. (3) 

90° at 45 mm. (4) 

65-56° at 7 mm. (5) 

[For prepn. of C from 7-chloro-n-butyronitriIe with MeOH -f HC1 (80% yield {4» (2) 
see indie, refs.; from 7-methoxy-n-butyric acid (3) by htg. with SOCl 2 for 6 hrs. (86% yield 
(3)) or by htg. 7-methoxy-n-butyryl chloride (84% yield (3)) see (3); from 7-hydroxy-n- 
butyronitrile with MeOH + HC1 see (5).] 

0 on 48-hr. reflux with ale. KOH gives (67.5% yield (3)) 7-butyrolactone (1:5070), 
b.p L 206°. 

[C refluxed 8 hrs. with Nal in acetone gives (3) methyl 7-iodo-n-butyrate, b.p. 80-83 
at 11 mm. (3); C with 4 moles MeMgCl in ether yields (4) 5-chloro-2-methylpentanol-2.] 

C on hydrolysis by boilg. 6 hrs. with cone. HC1 gives (32% yield (3)) 7-chloro-n-butyric 
acid (3:0020) q.v. 

For the amide, anilide, p>toluidide, and other derivatives corresp. to C see 7-chloro-n- 
butyric acid (3:0020). 

: ’■'•nrjr, 

« )41). 

■ . 75, 

339 (1942). 



U57 LIQUIDS WITH />5° < 1.16 3:8518-3:8620 

3' 8518 ETHn.d,I-o-CHLORO-o-METHTL-n-BDTVRATE CiHuCbCl Beil, n- 306 

CHj Hi— 

CH3.CH2 — k — COOC2H5 nrr 

k 

B.P. 176° at 717 mm. (1) D'J = 1.060 (1) nl 1 = 1.43683 (1) 

Oily liq.; insol. aq.j sol. ale., ether. 

[For prepn. of 0 from a-chl oro-^-m ethyl-n-butyroni trile with EtOH + HC1 see (1).J 
For the corresp. acid, a-ehloro-u-methyl-n-butyric acid see 3:8718. 

3:8518 (l) Servaia, Rec. Iras. chim. 20, 60 (1901). 


3:8520 n-HEPTANOYL CHLORIDE CHj(CHj)t.CM) CrHuOCI Beil. 11-340 


(Enanthoyl chloride) 


i, 

Hi— 




LI 

II*— 

B.P. 

F.P. 

Df - 



175.2° at 760 mm. 

(1) -83.8° (1) 

O.95604 ID 


175.0° 

(2) 

of - 



174-175° 

(3) 

0.96170 (1) 


77° at 23 mm. 

(4) 

Di 5 = 


ni> » 1.43447 (2) 

74-75° at 19 mm. 

(5) 

0.96645 (1) 

50-61° at 11mm. 

(6) 


0.9669 (2) 


56° at 8 mm. 

(7) 





[For prepn. of 0 from beptanoic acid (enantbic acid) (1 : 1140) with PCls (2) (51 % yield 
(8», with PCI3 (75% yield (1)), with PC1 3 + ZnClj (89% yield (8)), or with SOCh (yield 
98 5% (6), 80% (8_» see indie. refe.J 

[For reactn. of C with various higher alcohols see (9), with various acylureas see (10), 
with vandlylamine see (11) (5), with sodium n-beptylate to yield n-heptyhc anhydride 
(1:1165), bp. 258°, see (1) (2).] 

[C with AICI3 + phenol yields (12) 48% o*(n-heptanoyl)phenol, b.p. 172-174° at 20 mm. 

(13) , 155-156° at 10 mm. (12), m.p. 24° (13), +9 8° (12), Di 4 = 1.0110 (12), n 2 D 56 = 
1,5209 (12) (phenylhydrazone, m.p. 91-92° (13), semicarbazone, m.p. 162° (12)), and 41% 
p-(n-heptanoyl)phenol, m.p. 93-94° (13), 91-91.5° (12), b p. 220° at 15 mm. (13) (acetate, 
m p_ 46 5° (12), benzoate, m.p. 96.5-97° (12), 92-93° (13)).] 

[C on wanning with NaN 3 in C«H a yields (14) n-hexyl isocyanate, b.p. 163-164° (14), 
and/or (15) n-hexylamme HC1 + JV,N'-di-n-hexylurea, m.p. 58-59° (15).] 

[C in ether treated with diazomethane as directed (7) yields 1 -chi orooctan one-2 , b.p. 

91- 96° at 10 mm. (7) ] 

C on hydrolysjs yields n-heptanoic (enanthic) acid (1 : 1 140) q.v. (for the amine, anilide, 
p-toluidide, and other derivatives corresp. to C see 1:1140). 

3:8520 (l) Deffet, Bull soc. chim. Belg. 40, 389-394 (1931). (2) Lumsden, J. Chem. Soe. 87, 

92- 93 (1905). (3) Freundler, Bull, soc chim. (3) 13, 833 (1895). (4) Krafft, Ber. 19, 2987 

(1886). (5) Ford-Moore, Phillips, Rec. trav chim. 53, 855 (1934) (6) Fierz-David, Kuster, 

Helv Chim. Acta 22, 86-89 (1939). (7) Spath, Lorenz, Ber 74, 699-603 (1941) (8) Clark, 

Bell, Trans. Roy Soc Can (3) 27, III 97-103 (1933). (9) Rothstein, Bxdl. soc. chim. (4) 53, 
1106-1107 (1933). (10) Stoughton, J Org. Chem. 2, 614-521 (1938). 

(11) Nelson, J Am. Chem Soc. 41, 2124 (1919) (12) Sandulesco, Girard, Bull. soc. chim. 

(4) 47, 1305-1310 (1930). (13) Coulthard, Marshall, Pyman, J. Chem. Soc. 1930, 280-291. 

(14) Schroeter, Ber . 42, 3358 (1909). (15) Nellea, Ber. 65, 1346-1347 (1932). 



: 8623 


DIVISION B, SECTION 2 

lies 

: 8523 ETHYL 

a-CHLOROCROTONATE 

CsHb02 C1 

Bell. H - 415 



CH 3 — C — H 

Hi-(189) 



a— 1 >— coocsH, 

H 2 -(395) 

B.P. 


B.P. (contd.) 

■D, 01 = 1.1086 (8) 


170-178° 

a) 

85° at 36 mm. (3) 


175-177® 

(2) 

67-68® at 16 mm. (2) 

ng> 

« 1.45303 (8) 

17G® at 760 mm. (3) 

73® at 14 mm. (8) 

D'f = 1.100 (8) 


176® 

(4) 

61° at 10 mm. (9) 

1.103 (9) 


175-170® cor. 

(5) 


Dj" s = 1.1133 (6) 


175.0-175.5® 

(6) 


_19 8 
Hd 

« 1.45378 (6) 




Bj‘ 3 = 1.1073 (9) 

, 


[See also ethyl a-chloroisocrotonatc (3:9368).] 

[For prepn. of C from a-chlorocrotonic acid (3:2760) in EtOH with dry HC1 ga3 (4) 
(5) (8) or with cone. H2SO4 (9) sec indie, refs.; from a-chloroisocrotonic acid (3:1615) in 
EtOH with cone. H2SO4 at 100° (note isomerization) see (9); from the ethyl ester of the 
lower-melting (63®) a,0-dichloro-n-butyric acid (3: 1375) in EtOH with KCN (1 mole) for 
10 min. (75% yield) see (3); from ethyl a,ct,0-trichloro-n-butyratc (3:63S0) with Zn in 
moist ether (100% yield) see (10); from a,a,^-trichloro-n-butyraldehyde (butylchloral) 
(3:5910) (1) as hydrate (3) or cyanohydrin (3) in EtOH with KCN (2 moles) below 15° 
(85% yield (3)) see indie, refs.; from ethyl a-chloro-a-vinylacetnte (2) by isomerization of 
the_double bond with NaOAc/AcOH under reflux 30-40 hrs. see (2).] 

[C with Al/Hg in ale. gives (11) crotonic acid (1:0-125), m.p. 72®.] 

C with diazomethanc in dry ether does not react (12); however, upon addn. of a drop 
of water addition of CH2N2 to unsatd. linkage takes place with elimination of HQ (on 
distillation) yielding (12) ethyl 4-methylpyrazole-3-(5)carboxylate [Beil. XXV-117], 
m.p. 156-157® (12). 

IG with piperidine (3 moles) in abs. ale. stood 3 hrs. then neutralized, etc., (13) gives 
(by reactn. of 1 piperidine with the halogen and addition of a second molecule of piperidine 
to the unsatd. linkage (or vice versa)) (63% yield (13)) ethyl a,/S-di-piperidino-n-butyrate, 
viscous oil, insol. aq., b.p. 181-183® at 14 mm.] 

3:8523 (1) Wallach, Ann. 173 , 301 (1874). (2) Rambaud, Bull. soc. chim. (5) 1 , 1353-1354 
(1934). (3) Chattaway, Irving, J. Chcm Soc. 1929 , 1043-1045. (4) Sarnow, Ann. 164 , 101 
(1872). (5) Perkin, J. Ckem. Soc. 65 , 424 (1894). (6) Eisenlohr, Ber. 44 , 3208 (1911). (7) 
Roberts, J. Chem. Soc. 1938 , 779. (8) von Auwers, Bctj 45 , 2806 (1912). (9) von Auwera, Ann. 
432 , 61 (1923). (10) Michael, Schulthess, J. prakt. Chcm. (2) 43 , 595 (1891). 

(11) Wislicenus, J. prakt. Chem. (2) 54 , 59-60 (1896). (12) von Auwers, Kfinig, Ann. 496 , 31, 
41 (1932). (13) Roberts, J. Chem. Soc. 1938 , 963-964. 
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LIQUIDS WITH Dl° < 1.15 


3:8525-3:8530 


3: 8525 


2,5-DICBLOROHEXANE Cl Cl 

CHj-i— CH2.CH2— i—c 


CeHuClj 

Hj 


d t l~ form 
B.P. 

170.4-177.4® cor. at 751,1 mm. (1) I>; 5 = 1.0431 (1> 

G2.<MJ3.5° at 12 m (2) 

Zf\ 2 - 1.0520 {2} r?c 

©2 » 1.0675 [i) 

meso- form 

B.P. M.P. 

177.8-178.2° cor. at 761.8 mm. (1) 18.7° (1) 

©2 s = 1.0459 (1) 


Beil. I -144 
Il- 
ia — 


«* 1.4405 (2} 


(For prepn. of C (presumably mixt. of both diastereoisomera) from bexadiene-1,5 (biallyl) 
(1:8045) by shaking with 5 vols. eonc. HC1 for 120 hrs. at room temp. (57% yield ac- 
companied by 23% 5-chlorohexene-l (3‘7665)) see (1), from 2,5-dimethyItetrabydrofuran 
(Beil. XV1I-14] on protracted treatment with HC1 gas + ZnCI 2 (8% yield (3)) see <3J-| 
(For sepn. of mesth from d,l - form by coolmg to —50° see (1J.) 

(For behavior of C on treatment with Af/10 aq. aJc. ICOH see (2).} 

3:8525 (l) Cortcse, J- Am Chem. Soc. 52, 1519-1520 (1B30). (2) Tishchenko, J. Gen. Chem. 
(USSR) 9. 13S0-1388 <1039); C.A. 34, 1611 (1940) (3) jFried. Kleene, J. Am. Chem , Soc. 

63, 2691 (1341). 


3:8528 ETHYL d.f-o-CHLORO-ISOVALERATE C 7 H, 3 0 2 C1 Beii.H-316 
(Ethyl a-chloro-*3-methyl-n-butyrate) CHs — CH — CH — COOC2H5 Hi — 

Ah, Aj “*~ 

B.P. 177-170" «t7E6 mm. (I) Cl 3 ” - 1.021 (1) nl 1 ■» 1.42951 (11 

Oil with odor like peppermint. 

(For prepn of C from «-chloro-isova!enc acid (3.0050) with EtOH -f- HjSO< see (l); 
for formn. from ethyl o-diazo-isovalerate with HC1 see (2) 1 

3 : 8538 ( 1 ) Scrvais, Re c. Iron. chxm. 20, 54 <1901) . (2) Cur tins. J. prakt. Chem. (2) 125, 254 (1030) . 


3:8530 n-BOTYL CHLOROACETATE C«H U 0 2 C1 Beil. II - 198 

*-C*H 9 O.CO.CH 2 Cl H t — 

H 2 -(192) 

B.P. 178.2-170° at 727 mm. {1) Eg 3 « 1.0704(4) T$ « 1.4301 (4) 

17G.7 6 {2J 

01° at 38 mm. (3) 


Colorless mobile liq. with fragrant odor. — Insal. aq., misc. with ale. or ether (5), 

(For prepn (07% yield {3}) from n-butyl ale. (1.6180) + chloroaectic ae. (3:1370) 
see (3) | 

(For study of insecticidal action of vapor of C see (6).) 


i : ? 53 Ll l lHS , A US ' SR*®*' J * c \ m ’ Soc - 3&4 -385 (1933). (2) Cheng, Z. phgtik. Chem. 

B-24, 30 < <1934) (3J Liston. Dchn. J Am. Chem. Soc. 60, 1264-1265 <193S). (4) Schianberg 

Z. phynk. Chem A-l *2, 22S <1935). {5} Gehring, Bull. «oe, chim. <2) 46, 147 (1886). (8) Roark' 
Cotton, lnd Eng. Chem. 20, 512-514 (1928). f ' ' ' 
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: 8535 BENZYL CHLORIDE 
(a-Chlorotoluene : 

/ S — CHjCl C ^C1 BeiL V - 292 

\ / Vi-(151) 

w-chlorotoluene) 


V*-(227) 

B.P. 




F.P. 

179.35° 

at 

760 mm. 

id 

-37.5° (23) Df - 1.08977 (24) 

179.3° 

at 

760 mm. 

(2) 

-39.0° (1) 1.08815 (28) 

179° cor. 



(3) 

-39.2“ (24) 1.08699 (28) 

179° 

at 

749 mm. 

(4) 

-39.7° (7) Df = 1.09460 (24) 

178.6-179.0° 

at 

766 mm. 

(5) 

-41.2° (25) 1.100 (29) 

178.5-179° 



(6) 

-43.2° (26) no = 1.5363 (21) 

178.5° 

at 

764 mm. 

(7) 

-48.0° (27) Z^° - 1.09943 (24) 

178.0-178.5° 



(8) 

ng? = 1.5391 (31) (32) 

177.5-178° 

at 

765 mm. (142) 

lio* = 1.6391 (33) 

177.0-177.5° 

U.C 


(0) 

Dl Si = 1.1138 (30) 

175.2-178.3° 



(28) 

ni) 54 = 1.5415 (30) 

175-175.2“ 

at 769.3 mm. 

(10) 

Di 6 - 1.10426 (24) 

174.0-174.8° 



(28) 

ug = 1.54124 (24) 

173° dec. , 



(ID 

Dl = 1.099 (34) 

172° 

at 

730 mm. 

(12) 

n 7 D = 1.5415 (34) 

141° 

at 

261 mm. 

(13) 


128° 

at 

163 mm. 

(13) 

See also Note 2. 

118° 

at 

Ill mm. 

(13) 

See also Note 3. 

10G.2° 

at 

92 mm. 

(14) 

Note 1. Despite an earlier report (1), C is later 

103° 

at 

76.1 mm. 

(14) 

96-99° 

at 

62 mm. 

(15) 

(34) stated to decompose so readily on heating 

100° 

at 

59 mm. 

(13) 

that precise detn. of boiling point at 760 mm. is 

93.3° 

at 

47.8 mm. 

(14) 

impracticable. 

89.9° 

at 

40 mm. 

(14) 


83.6° 

at 28.64 mm. 

(14) 


81.5-82° 

at 

28 mm. 

(16) 

Note 2. The presence of benzyl ale. (1:6480) 

81.8° 

at 26.74 mm. 

(14) 

lowers density; presence of HCI or of oxidation 

78.2° 

at 

22.1 mm. 

(14) 

products raises density (24). 

73.9° 

at 

17- mm. 

(14) 


66-67° 

at 

16 mm. 

(17) 


70.4^70.5° 

at 

15 mm. 

(11) 

Note 3. Values of «dj for mixtures of C with 

64.0-64.2° 

at 

12 mm. 

(18) 

benzal (di) chloride (3:6327) (for which no - 

66° 

at 

11 mm.' 

(13) 

1.5502) are linear with composition (31). 

61-62° 

at 

11 mm. 

(19) 


63.0° 

at 

8.2 mm. 

(14) 


57-58° 

at 

8 mm. 

(20) 


56-58° 

at 

4-5 mm. 

(21) 


51-52° 

at 

4 mm. 

(22) 



See also Note 1* 


[See also benzol (di)chloride (3:6327) and benzotrichloride (3:6540).] 

Colorless liq. with penetrating odor; vapor of C is irritating to eyes. — Insol. aq., volatile 
with steam. — Insol. cold cone. HzSOi, but soon reacts evolving HCI. C dissolves below 
—20° in equal vol. pet. ether (35). 
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LIQUIDS WITH til 0 < 1.15 

Binary systems containing C. C + toluene: for b.p. and vapor press, relations see {36). — 
6 + anisole: for f. p./composition data see (25). — G -f* N-melhylamline: for f.p./composition 
data see (25). 

C with benzaldehyde (1:0195) forms a const.-boilg mixt., b.p. 177.9° at 760 mm., contg. 
50 wt. % C (37-a). — G vnth n-butync acid (1 : 1035) forms a const.-boilg. mixt , b.p. 160 8° 
at 760 mm , contg. 35 wt. % C (38) — C with isobutyric acid (1 : 1030) forms a const.-boilg. 
mixt , b.p. 153 5° at 760 mm , contg. 20 wt. % C (38). — C with n-caproic acid (1 : 1130) 
forms a const.-boilg mixt , b.p. 179.0° at 760 mm , contg. 97 wt. % C (38). 

C with chloroacetic acid (3: 1370) forms a const -boilg mixt., b.p. 172° at 760 m m ., contg. 
72 wt. % C (3S-b) — C with “ a-dichlorohydnn ” (l,3-dichloropropanol-2) (3:5985) forms 
a const.-boilg. mixt , b.p. 163.9° at 760 mm., contg. 43 wt % (2) 

' PREPARATION OF C 

From benzene. The prepn. of C from benzene (1:7400) by direct introduction of the 

CH 2 CI group (chloromethylation) has been much studied especially in recent years. 

Chloromethylation may be effected with paraformaldehyde (1:0080), formalin (1:0145), 
chloromcthyl methyl ether (3.7085), or 6is-(chloromethyl) ether (3:5245), each in the 
pres, of ZnCh and frequently also of HC1 gas. For a general review of the process of chloro- 
methylation see (39) and subsequent articles (32) (40) (41). Various by-products of the 
reaction are formed, notably w ,w'-dichloro-p-xylene (3:2825) and diphenylmethane 
(1:7120). For study of further chloromethylation of C to various poly-(chloromethyl)- 
benzenes see (41). 

(For prepn. of C from CgHg (1:7400) by chloromethylation with paraformaldehyde 
( 1 :00S0) + ZnCl 2 + HC1 (yields: 80% (42), 73 5% (40), 70% (32), 36% (42)) (39), with 
formalin (1:0145) + ZnCl 2 + HC1 (yields: 70.5% (40), 57% (44)) (45) (39) (48), or with 
chloromethyl methyl ether (3:70S5) (40) (43) (46) (47) or Wa-(chloromethyl) ether (3:5245) 
(40) (43) Bee indie, refs.) 

From toluene. [For prepn. of C from toluene (1:7405) by chlorination with SO 2 CI 2 
in pres, of dibenzoyl peroxide (75-80% yield (15)), with SO 2 CI 2 (for 6tudy of effect of 
catalysts see (83) (S4)) below 130° (49) (50), with SO 2 CI 2 in pres, of acetyl chloride (51), 
with CI 2 (52) (53) (for study of catalysts sec (85)) in vapor phase (54) (55) (61) in light 
(56) (57) (58) (59) (60) (62), withCIi in pres, of Pb + PClj (63), with NOCl at 150° (64) or 
350° (65), with NCLj (66), or with fer-butyl hypochlorite (3.7165) (62% yield (G7)) see 
indie. refs.J 

From benzyl alcohol. [For prepn. of C from benzyl alcohol (1:6480) with IIC1 gas (68), 
with cone, aq IIC1 at 60° (70-100% yield (69)) (70) in CgHg (study of kinetics at C0° (71)), 
with cone. HCl + ZnCI 2 in cold (100% yield (72)), with PClj + ZnClj (60% yield (72)), 
with SOCli (100% yield (73)) in CgHg (85% yield (72)) or in jV,W-dimcthylaniline (26% 
yield (72)), or with AlCIj in pet. cth. above 40° (74) see indie, refs.] 

From other miscellaneous sources. [Forformn. of C from benzyl chloroformate (3:9565) 
on htg. (75) (76), from benzyl benzoate (1:4422) with 5 moles S0 2 C1« (77), from dibenzyl 
ether (1:7640) or other benzyl ethers with PClj (78), from dibenzyl disulfide with excess 
SO-Clj in CgHg at 37-39° (79), from bcnzylaminc with NOCl in ether at —15° (SO) or 
with aqua regia (SI), or from tetrabenzylhydrazine with cone. HCl on htg. (82) see indie, 
refs.) 

CHEMICAL BEHAVIOR OF C 

Determination of C. Many methods for detn. of C have been employed and no complete 
listing can lie given here; the following examples, however, may be helpful. [For detn. of 
C by boilg. with ale. AgNOj and weighing pptd. AgCI sec (S5) cf. (83); for detn. of 0 in 
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CeH e by addn. of excess standard AgNC >3 in isopropyl ale., htg. several hrs., and excess 
AgN0 3 titrated with standard aq. NaCl see {71); for methods of detn. of C in pres, of 
benzal (di)chloride (3:6327) or benzotrichloride (3:6540) see ( 86 ) (87).] 

Pyrolysis of C. [C on boiling {34} ( 8 S) gradually dec. with evoln. of HC1. — C over 
glowing Pt wire gives {89) {90) much 6 tilbene (1 :7250) accompanied (91) by small amounts 
of toluene (1:7405) and dibenzyl (1:7149).] 

Resinification of C. C under the influence of various catalysts condenses with itself 
evolving HCl and yielding a material of composition (CyHeJnJ this material is often (though 
incorrectly) designated as polymeric C. Because of the indefinite character of the product 
and the voluminous and diffuse character of the literature, no exhaustive review will here 
be attempted. However, for extensive reviews of this reaction see (92) (93); for studies 
of catalysts for this type of reaction see also (94) {95} (96) {97). 

Reduction of C. [6 with H 2 in pres, of Pd/BaCOj (98) or Ni (99) in ale. KOH loses all 
its halogen as HCI (use in quant, detn.), but the corresp. org. reduction prod, has not 
been characterized. — 0 with H 2 in pres, of colloidal Pd in ale. gives (76% yield (100)) 
toluene (1:7405). — CwithEtOH + Zn dust on boilg. gives (101) cf. (102) toluene (1:7405) 
+ benzyl ethyl ether (1:7530). — C in EtOH/KOH with hydrazine hydrate in pres, of 
Pd boiled for 1 hr. gives (29% yield (103)) dibenzyl (1:7149); note that in cone. soln. only 
traces of dibenzyl are formed (103) cf. (104) and the principal prod, is jV,lV-dibenzyl- 
hydrazine (Beil. XV-533, XVr(164)] accompanied by some benzyl ethyl ether (1:7530).] 
Oxidation of C. 0 upon oxidn. yields either benzoic acid or benzaldehyde according 
to circumstances. 

[C with air at 160° over Ni cat. (105), with 0 2 in u.v. light (106), or with Cr0 3 /H 2 S0 4 at 
95-98° for 1M hrs. (note that 0-chloroethylbenzene (3:8712) is stable under these conditions 
(107)) cf. (53), gives benzoic acid (1:0715). — C with cone. aq. alk. at 250-280° and at 
300-500 lb./sq. in. press, gives (80-90% yield (108)) benzoic acid (1:0715).] 

[0 with equimolal amt. Se0 2 refluxed without solv. for 3 hrs. (109), with Cr0 2 Cl 2 followed 
by aq. (110), with hot very dil. HNO 3 (111) (112), with hot 14% aq. Pb(N0 3 ) 2 (HI), 
boilg. aq. Ca(N0 3 ) 2 (112), with boilg. aq. Na 2 Cr 2 0 7 + Na«C0 3 (113), with boilg. aq. or ale. 
hexamethylenetetramine (114) (115), with air at 160° over Ni cat. (105), or with steam + 
air at 360-480° over V 2 0 6 on pumice (116) (117) gives benzaldehyde (1:0195); naturally 
any over-oxidn. gives also some benzoic acid (1:0715).] 

INote that auto-ignition temp, of G on Pt in air at ord. press, is 627° (118).] 
Substitution of C. Chlorination [C with NOC1 at 150° gives (64) benzal (di)chloride 
(3:6327). — C with aq. PbCl 4 .2NH 4 Cl on boilg gives (119) benzal (di)chloride (3:6327) + 
benzotrichloride (3:6540). — C with Clc in pres, of I 2 at 30-40° gives (120) cf. (121) both 
o-chlorobenzyl chloride (3:6400) and p-chlorobenzyl chloride (3:0220). — Note that C 
with Cl 2 in sunlight (122) undergoes both substitution and addition and that only isolatable 
prod, was benzal (di)chloride hexachloride, m.p. 153°.] 

Bromination. IC with Br 2 at 100° gives (123) cf. (124) a mixt. of benzyl bromide, benzal 
chlorobromide, and benzal (di) bromide. — C with Br 2 + BeBr 2 in ether gives (125) p- 
bromobenzyl bromide. — C with Br 2 in pres, of I 2 gives (126) (127) a mixt. of p-bromobenzyl 
bromide and p-bromobenzyl chloride.] 

Sul/onation. [Presumably because of facile hydrolysis or resinification of C with cone. 
H 2 S0 4 , its direct sulfonation has not been reported. However, p-sulfobenzyl chloride 
(w-chlorotoluene-p-sulfonic acid) [Beil. XIi-(30)] has been prepd. (e.g., (128) (129)) from 
sodium salt of p-toluenesulfonie acid by chlorination.] 

Nitration. C on mononitration gives a mixt. of o-nitrobenzyl chloride [Beil V-327, 
Vi-(162), Vs- (252)], m.p. 49-50“ (130), 49.5° (17), 48-48.5° (131), 48-49° (132), 47.9 
(133) (143), ra-nitrobenzyl chloride [Beil. V-329, Vi-(163), V 2 -(252)] l m.p. 45-46° (130), 
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45 5° (17} (131} (134), 44.9° {143}, 448* {133}, and p-nitrobenzyl chloride [Beil. V-329, 
V,-(163), Vi* (253)], cryst. from ale., m.p. 72.5° (17) {131} (134), 72.4* {133}, 71-72* (130), 
7L95* (143), 71* {53}, — [For earlier studies of this mononitration of C see {53} (135} (136) 
{137} {138} {139} and especially (140). — Subsequent studies ofjthfa mononitratiou have 
been primarily concerned with the proportion of isomers; eg, C on mononitration with 
cone. HNO3 m acetic anhydride gives {133} 40.9% o-, 4 2% tn-, and 54 9% p-nitrobenzyl 
chlorides (cf, {141} (142} {144}). — For thermal anal, of various mixtures of these three 
nifcrobenzyl chlorides see (133} (143}. — For study of rate of nitration of C in nitrobenzene 
eoln. at 16-18“ see (145). Note that p-nitrobenzyl chloride is a useful reagent for character- 
ization of organic acids by conversion to the corresp p-nitrobenzyl esters (146) (147); for 
transformation of p-mtrobenzyl chloride to p-nitrobenzyl bromide in ale No.Br see (147) cf, 

1148)) 

{Direct polynitration of C has not been reported; however, p-nitrobenzyl chloride on 
further nitration with HNOj/HjSOi as directed (149} (150) gives 2,4-dinitrobenzyl chloride 
[Beil V-344, V r (263)}, this from ether, m.p. 34° (150), 33-34° {149}. — No other dimtro- 
benzyl chlorides and no tnmtrobenzyl chlorides have been reported } 

Hydrolysis of C. £ on hydrolysis by various means gives benzyl alcohol (1:6480) and 

HC1. 

[C with aq on protracted boilg. (151} (86) in sunlight (154), with steam + cat. at 550- 
850° (155} cf. (156), with boilg. aq. K2CO3 (157) or alk.-earth carbonates at elev. temps. 
(158) (159), with hot aq. suspension of PbO (111), with boilg aq. NazCOj, NaOH, or their 
mixt. (160) (161), or with anhydrous formic acid (162) gives benzyl alcohol (1:6480).—* 
For studies on kinetics of hydrolysis of 0 in aq. (163) (169), in 95% EtOH at 30° and 40“ 
{161} (165), in 50% acetone at 60* (166) cf. (167) {168} (170) {17}, m dioxane (22), or in 
formic acid (170} see indie, refs.] 

• Behavior of <5 vara Other Inorganic Reactants 

With alkali sulfhydrates. [0 with ale. KSH (171) (172) or aq. NaSH (173) (174) (175) 
gives (75% yield (172}) benzyl mercaptan [Bed. VI-453, VIi-(224) r VIy-(427)], b.p. 194- 
195* (171), 99* at 32 mm (176), 75.8-76.2* at 10 nun. (11), D* 5 = 0.8097 (176), nf> 5 « 

l. 5729 (176) (corresp. benzoate, m.p. 30* {177}, 3,5-dimtrobenzoate, m.p. 119-120* (177), 
reaction prod, with 3-mtrophthahc anhydride, m.p. 136-137° (177), 2,4-dinitrophenyl 
thioether, m.p. 182.5° cor . (185)). Note that benzyl mercaptan with isotopic sulfur has 
been prepared (178) from C via conversion to RMgCl and reaction with S 34 .] 

With alkali sulfides. [C with ale. K*8 (I71J or ale. Na^S (179) gives (83% yield (179)) 
chbenzyl sulfide [Bed. VI-455, VIi-(225), VIj-(429)}, this, from ether, CHCI3, or ale., m p. 
49-50* (ISO), 49* (171) (179) (181) (corresp. sulfoxide (Bed. Vl-456, VI 1 -(226), VI 2 -(429)J, 

m. p. 135* (182), 133-134.6* (183), 132-133* (179); corresp. sulfone [Bed, VI-456, VI r (226), 
VIj-(430)J, m.p. 151° {184}, 149.5-151* (183), 149.5-150* (179)).) 

With alkali polysulfides. [C with ale NajS.OHjO + S (186} (189) in C«H a (1S7J cf. {188} 
gives dtbenzyl disulfide [Beil VI-465, VIH229), VI*. (437)}, m.p. 74* (189), 72* {190}, 
71-72* (191), 70* (186) {corresp. disulfoxide [Beil VI-466, VI r (230), VI r (438)1, m p. 108* 
(190) {192} cf. (209) (201) {210}).] 

With salts of various sulfur adds. [C with cone. aq. KjSOz (194) cf. (196) or NajSCh 
(195} In aq. ale. at 37* J197) (for study of rate at 40° see (16)) or at 190-200* under press. 
(98% yield (198)), or C with aq. Na^SOj/NaOH on boilg. (80% yield {199}) (192), gives 
corresp salt of toluene-cr-sulfonic acid (benzylsulfonic acid) [Bed. XI-U6, XIi-(32)I,' for 
dimorphism of Na salt see (200) {corresp. sulfonyl chloride, m.p. 92-93“ (201) (202), 92* 
{203}; corresp. amide, m.p. 105* (203) (192), 104-105* (199), 302* {204); corresp. methyl 
ester, m p. 61-62° (205)).] 
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. [C with NasSsOs on boilg. in aq. ale. (206) or aq. {207) gives salt of <S>-benzyIthiosu!furic 
acid [Beil. 'VI-439, VIj.-(230)] (corresp. quaternary salt, viz., ben zyl-dimethy 1-pheny ]- 
ammonium 5-benzylthiosuIfate, from metathesis of benzyl-dimethyl-phenyl-ammonium 
chloride with sodium 5-benzylthiosulfate, has m.p. 104° {208)).] ' 

With salts of other inorganic acids. [C with Nal in acetone (211) (212) or abs. MeOH 
(213), or C with Ivl in acetone (214) or EtOH (215), gives (90% yield (211)) benzyl iodide 
[Beil. V-314, VH157), Va- (241)1, m.p. 24° (211) (212), 27-30° (213), b.p. 97-98° at 11 mm. 
(216), 93° at 10 mm. (214). — For study of rate of reaction of C with KI in acetone at 25° 
(19) (20), 30° (19), and 50° (19), or with Nal or Lil in acetone at 25° or 30° (19), see indie, 
refs.) 

[C with powdered AgN(>3 in dry ether 20 hrs. in cold, then at 70-75° for 5 hrs., gives 
(84% yield (219)) (220) benzyl nitrate [Beil. VI-439], explosive liquid, b.p. 106° at 20 mm. 
(219), 100-101° at 18 mm. (21), 43° at 0.5 mm. (220). — For study of kinetics of reaction 
of C with solid AgNOa (221) in pres, of inert diluents such as dry ether, CHCI3, and CCU 
(222) see indie, refs.; for Btudy of kinetics of reaction of C with Hg(NOj)2 in aq. dioxane 
see (21).] 

[C with AgNO a (223) (224) (231) or better mercurous nitrate (225) gives w-nitrotoluene 
(pheny lnitromethane ) [Beil. V-325, Vj-(161), V2-(249)], b.p. 225-227° dec. (226) <227) cf. 
(228), 141-142° si. dec. at 35 mm. (226), 135° at 25 mm. (229), 118-119° at 16 mm. (230), 
110° at 8 mm. (231), 90-92° at 3 mm. (232); Z^ 47 = 1.1540 (233), = 1.1598 (226); 

r&V = 1.5285 (233), nr? =* 1.5323 (226); note, however, that phenylnitromethane is best 
prepd. in a different way, viz., from benzyl cyanide with methyl nitrate and alc./NaOEt 
(50-55% yield (232)). — Note that the isomeric benzyl nitrite [Beil. VI-439], unstable oil, 
b.p. 80-81° at 35 mm. (234), has been reported from benzyl alcohol (1:6480) with aq. 
NaN0 2 -f H 2 S0 4 (234).] 

[C with NaN3 in ale. refluxed 6 hrs. gives (90% yield (234)) w-azidotoluene (benzyl azide) 
[Beil. V-350, Vi-(174), Vj-(274)], oil, insol. aq. and volatile with either steam or ether, b.p. 
108° at 23 mm. (235), 82 5° at 16.5 mm. (234), 74° cor. at 11 mm. (236); D - 9 = 1-0655 
(237); n?> 9 = 1.53414 (237).] 

[For behavior of C with metallic cyanides see below under organic acids.] 

With ammonia. C with ammonia under various circumstances (see below) gives one 
(or more) of the following amines. 

Benzylamine [Beil. XII-10I3, XIIi-(445)], liq. with faint characteristic odor, misc. with 
aq. ale. ether: b p. 184.5° cor. at 760 mm. (238), 184-186° cor. at 745 mm. (239), 184° at 
767 mm. (240), 182° at 749 mm. (226), 181.5-182° at 740 mm. (241), 90° at 12 mm (242); 
Z>! 5 « 0.9812 (243), D? = 0.9822 (244); = 1.54015 (226), n{? 5 - 1.54406 (244) 

(corresp. B.HC1, m.p. 255.5-258° (245), 255-256° rap. htg. (226), 253° (246); BPkOH, 
m.p. 195-199° (247), 194° (248); B.3,5-dinitrobenzoi_c acid, m.p. 210.0° cor. (249); B 2,4- 
dinitrobenzoic acid, m.p. 199.1-200.1° cor. (513); B.p-toluenesulfonic acid, m.p. 180.5- 
181.5° uc. (250), 180° (251)). — Dibenzylamtne [Beil. XII-1035, XIIi-(453)], oU, insol. aq, 
eas. boI. ale., ether; b.p. >300° dec. (252), 268-271°cor. at 250 mm. (238), 218-220° at 60 mm. 

(253) , 215° ± 1° at 39 mm. (254), 186° at 19 mm. (255), 172° at 14 mm. (256); f.p. “25 6 

(254) ; D\ s = 1.024 (255), 1.019 (257);_Z^ 16 = 1.0256 (244); »f> w = 1.57432 (244) (corresp. 
B HC1, m p. 256° (252), 255.5° (258) ; B.p-toluenesulfonio acid, m.p. 155.5-156.5° u.c. (250)). 
— Tnbenzylamine [Beil. X1I-1038, XUi-(454)J, solid, m.p. 92° {259) {260}, 91° (256) (261) 

(262) ; b.p. 218-222° at 14 mm. (256), 230° at 13 mm. (259) (corresp. B.HC1, m p. 227-228 

(263) , 221° (261); B.p-toluenesulfonic acid, m p. 200 0-202 5° u.c. (250)). 

[For formn. of mixts. of benzylamine, dibenzylamine, and tribenzylamine (properties 
given in preceding paragraph) from reaction of C with aq. NH4OH at 80° for 8 days (264) 
or at 125° and 8 atm. press. (265) in pres, of cat. (266); from reaction of C with ale. NH? on 
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3:0747 2- (CHLOROMETHYL)NAPHTHALENE C U H 3 C1 Beil. V- 507 

(0-Naphthylmcthyl chloride; Vj — 

0-menaphthyl chloride) 1 CH 3 C1 Vj-(464) 

M.P, 48-40° til) B.P. 170° at 20 mm. {1) 

48° {1} 168° at 20 mm. (2) (6) 

47.8° (2) 1C2° at 1C mm. (lj 

47-48'’ (3) 

47® (4) (5) {GJ 

(See also l~(chloromc(hyl)naphthaleTie (3;0250).] 

Colorless ciyst. from ale. (6) (5); loses HCl on attempted distn. at ord. press. 

(For prepn. of 0 from 2-methylnaphthaIene (1:7005) with Cl* in sunlight (5) (3) (0) 
and best at elevated temp., e.g 220® (7) or even 250-280® (8) (53% yield {11)), see indie, 
refa.; from /S-naphthylcarbinol [Bed. VI-008) {4) (2) with PC b (2) or with SOClj in toluene 
(4) see indie, refs.; from lV'-(bcnzoyl)-0~na£>hthylraethylamine {1) or from A'-(benzoyl)- 
5w-05-naphthylmethyI)ammc (1) by htg with PCI* sec (1).) 

C on oxidn. with aq. Pb (NOj)j soln. yields (6) d-naphthaldchydc (1 :003G); C on oxidn. 
with alk. KMnO* yields (G) ^-naphthoic acui (l .0800). 

C on rcductn. with Zn/Cu couple yields f 2) 2-mcthylnapbtbalcnc (3 . 7005). 

[C with excess Na in dry ether readily gives (8) a,0-bw-(2-naphthylincthyl)cthanc, 
m,p. 182® (0) (piciate, m.p 198® {9)).J — {For study of reactn. of C with l-(chloromcthyl)- 
naphthalenc ( 3:0250 ) -f- AlClj in CSs see <7|.| 

(C with Mg in dry ether -f trace CjHsI gives corrcsp. /3-CioHr.CHjMgCl, but reactn. 
is capricious and requires pure C (4), the RMgCl cpd. with AcCl in ether docs not follow 
a normal course but gives instead l,3-di-0?-naphthyl)-2-nacthyIpropcno-l, cryst. from 
AcOH, m.p. 184-185“ (4).] _ 

{For study of reactn. of C with ethyl acetoacctato + NaOEt in aba. ale. giving (83% 
yield) ethyl a'05-naphthylmcthyl)acctoacetate sec (10).) 

C with aq. at 100® for 1H hrs. is 17% hydrolyzed (1). 

(0 with large excess of cone. CeH# Boln. of dimclhy famine htd, in s.t. at 100® for 10 hre. 
yields (1) A , ) A'-dimcthyl-^-naphthylrncthyI-amiae.] 

3:0747 (1) von Braun. Moldsenkc, Her. 56, 2IG8-2171 (1923). (2) Sah, Bee. (rat. (him. 50, 
4G1-470 (1010), C.A. 35, 4763 (1011). (3) Achmatowicr, Lmdenfcld, Roezniki Chtm. 18, CO-74 
(1938); Cent. 1030, II 3S0 (4) Campbell. Anderson, Gilmore, J. Chtm . Sac. 1010, 820. (5) 

Bcherlei , Her. 17, 1520 (1884). (0) Schulze. Her 17, 1520 (18S1). (7) Clar, Lombardi, Gait. 
ch\m. Hal. 62, 542-544 (1932), C.A. 27, 81 (1033). (S) Clar. Wallenstein, Btr. 64, 2080, 20S2 
(1031). (0) Friedman, Bcr. 49, 1354-1355 (1910). {10} Sempron), Gan. chim. ital. C8, 263- 
200 (1938). 

{11} Tar bell, Fukushima, Dam, J. Am. Chon. Sot. 67, 108 (10-15). 

3:0750 1,1,2,3,4-PENTACHLOROBUTANE C«HiC! s Bell. S.N. 10 

(Solid diastereoisomcr) Cl 

(1 ,2,3,4 ,4-Pentaehlorobutane An 

(solid diastereoisomcr)) CIJr-CU-GII— 

M.P. 40* It) BP. 230* (1) r2 - 1.530 (2) ng - 1.5005 (2) 

48® {2} 105-107® at 13 mm. {1} 

102* at 11 mm. {2} 

[<S« also liquid diastaroisomtr (3: 0063). J 
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gives (yields: 92% (329), 85% (212)) benzylamine (for constants see above under behavior 
of C with NH3) as hydrochloride; RMgCl with BrNH2 gives (63% yield (330)) benzyl, 
amine. — RMgCl with NCI3 gives (331) both benzylamine (32% yield) and dibenzylamine 
(7% yield). — RMgCl with SiF 4 gives (336) (CeH 6 .CH 2 ) 3 SiF, m.p. 79°, accompanied by 
some (C6H B .CH2)4Si, m.p. 127.5°; the latter is also obtd. (20.7% yield (337)) from RMgCl 
with Na^SiFg.] 

RMgCl with organic reactants frequently (but not invariably) leads to products derived 
from o-tolyl MgCl and/or p-tolyl MgCl: for reviews on and studies of this rearr. of RMgCl 
see (332) (333) (334) (335). — RMgCl shows little if any tendency to act as a reducing 
agent in Grignard additions; for review of reducing action of many Grignard reagents 
(including C6HB.CH 2 MgCl) see (338). 

{RMgCl with CO at 120° under press, gives (00% yield (339)) 1,3-diphenylpropene-l 
[Beil. V-643, V X -(3I0), V2-(552)J. — RMgCl with C0 2 gives (yields: 75-70% (310), 62.7% 
(335), 60% (340), 51% (318), 40% (333)) phenylacetic acid (1:0665).] 

[RMgCl with trioxymethylene gives (50-55% yield (341)) (342) (343) o-tolylcarbinol 
(1:5922) (note rearr.), but RMgCl with acetaldehyde (as paraldehyde) gives (343) (335) 
the expected benzyl-methyl-carbinol [Beil. VI-503, VIi-(251), Vl2-(472)]. — RMgCl with 
benzaldehyde gives according to conditions various prods, including bcnzyl-phenyl-carbinol 
(1:5958) (78% yield (344)) (345) (346), stilbene (1:7250) (25-35% yield (316)), and 
other products.] 

[RMgBr with acetone gives (347) (343) benzyl-dimethyl-carbinol (1:5910). — RMgCl 
gives with diphenylketone (85% yield (349)) (34S) benzyl-diphenyl-carbinol {Beil. VI-721, 
VIi'(354), Vl2-(696)) easily dehydrated to (54-59% overall yield (310)) a, a, 0-triphenyl- 
ethylene [Beil. V-722, V x -(355), V2-(630)].] 

[RMgCl with CICH2OCH3 (3:70S5) according to circumstances gives either or both the 
" normal ” prod. (350) (351) methyl 0-phenylethyl ether [Beil. VI-479, VTi-(23S), VL-(449)] 
and the " abnormal" prod. (352) (353) methyl o-tolylcarbinyl ether [Bed. VI-484].— 
RMgCl with CICH2O.CH2CH3 (3:7195) according to circumstances gives either or both 
the “ normal ” prod. (354) ethyl 0-phcnylethyl ether [Beil. VIi-(450)] or the " abnormal " 
products (352) (332) ethyl o-tolyl ether [Beil. VI-4S4] and ethyl p-tolyl ether [Beil. VI— 49S] ] 

[RMgCl with methyl chloroformate (3:5075) gives some “abnormal" prod. (333). — 
RMgCl with ethyl chloroformate (3:7295) gives not only the “ normal ” tribenzylcarbinol 
[Beil. VI-723, VI X -(35G)1 (355) and ethyl phenylacetate (1:3872) but also "abnormal" 
products (332) (333).] 

[RMgCl with acetyl chloride (3:7065) gives (yields: 24% (333), 18% (335)) (332) the 
“ abnormal ” product, methyl o-tolyl ketone (o-mcthylacetophenone) (1:6224). — RMgCl 
with benzoyl chloride (3:6240) gives (333) the “ abnormal ” product, phenyl o-tolyl ketone 
[Bed. VII-439, VH 1 -(234)].] 

[RMgCl with benzencsulfonyl chloride gives (356) (357) benzyl phenyl sulfone [Beil. 
VI-455, Vl2-(428)] (2.9% yield (356)) cf. (357) and C (60% yield (356)) ] 

RMgCl with alkyl p-toluenesulfonates gives hydrocarbons. — [E.g., RMgCl with 
methyl p-toluenesulfonate gives (40.9% yield (358)) ethylbenzene (1:7410), with ethyl 
p-toluenesulfonate (358) or diethyl sulfate (359) gives (yields: 100% (359), 383% (35S) ) 
n-propylbenzene (1:7450), with n-propyl p-toluenesulfonate gives (35 6% yield (358)) 
n-butylbenzene (1:7515), with n-butyl p-tolueaesulfonate gives (yields: 67% (361), 50- 
59% (360), 24.6% (358)) n-amylbenzene (1:7549). — RMgCl with 7-chloro-n-propyl p- 
tolucnesulforiate gives (42-50% yield (362)) w-chloro-n-butylbenzene (5-phenyl-n-butyl 
chloride) [Beil. V x -(201), V r (317)].] 
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gtdg. several days <2&S) (269) (270) or in s.t. at 100° (256) (267), with NH* in cone, aq, 
phenol in s.t. at 100° for 18 brs. (271}, with liq. NH S for 24 hrs. <256}, "or .with 5 mote aq. 
(NH«)jCOj for 5-6 hrs. at 85-110° {160} see indie, refs.] 

{For forum, of benzylaroine from reaction of C with K phtbalimide at 170-180° followed 
fay hydrolysis of the JV-benzylphthaiimide (see below under @’s) with fumg. HC1 at 200° 
for 2 hrs (272) cf. <273) {274}, with silver cyanate followed by hydrolysis with alkali 
(275) (270} cf. (2CS) <277), with acetamide followed by hydrolysis with ale. KOH <278), or 
with hexamethylenetetramine followed by hydrolysis with ale. HCt (279} see indie, refs ] 
(For fortan. of tnberuylamme from reaction of C with NaNH 2 at 120° for 24 hrs. see 
<261) {280} 1 

With hydroxylamine. {C with NHjOH.HCl 4- NajCOj in aq. ale. under reflux gives 
(281) <2S2> (283) (2S4) j^A'-diberuvlhyclroxylamine JBeil. XV-19, XVi-(9)j, m.p. 124° 
<284), 123-124° <285), 123° (281); note that the isomeric O, A'-dibenzylhydroxylam ine 
(Beil. XV-211, oil, b.p. 145-146° at 3 mm. (286}, is obtd. indirectly. — C with acetone oxime 
refluxed in 75% AcOff gives (237} (as the hydrochloride) A'-benzylhydroxyJamtne {Beil. 
XV-17, XVr(8)], m.p. 57° (288), 50-58° (289) (6.HC1, m.p. 110° (288}). — Various other 
bcnzylaled hydroxylamines cannot be discussed here.} 

With hydrazine. {0 with ale 50% hydrazine hydrate under reflux gives (290) N>N- 
dibenzylhydrazme [Beil. XV-533, XVi-(164)], m p. 65° (6.HC1, m.p. 202° (292}, 200° (290)) ; 
note that the iaomenc AT.JV'-dibenzylhydrazine (Beil. XY-534, X\V(166)J, m.p. 47° (291} 
(fiHCl, m.p. 225° (293)), is prepd. indirectly. — Various other benzylatcd hydrazines 
cannot bo discussed here.) 

With metals. Sodium {C with Na at 30° on stdg gives (294) encrustation of NaCH 2 - 
C g H s (Bed. XVIi-(589)] - f the solid is wine red within 5 hrs , red-violet in 12 hrs., blue- 
violet in 36 hrs., and finally blue-black; and the sodium benzyl can be isolated as a blue- 
violet solid stable in air (294) — 0 with Na at 100° (295) in a rmxt. of C 6 H 8 and toluene 
(296) or in toluene {297} gives dibenzyl (1 ; 7149). — O with Na in hq. NH3 loses its halogen 
quantitatively (298) giving (50% yield (299)) dibenzyl (1:7149) accompanied by toluene 
and other products. — For study of free benzyl radical from C with Na vapor in helium 
see (302) ] 

[C with Cu powder in s.t. at 150-160“ for 12 hrs (300), or C with A1 powder (pretreated 
with H* at 500°) refluxed at 200° for 1 hr <301>, gives (60% yield (301 )) dibenzyl (1 .-7149).} 

Magnesium (C as vapor passed over htd. Mg gives (303) magnesium allylide which 
with aq yields mcthylacetylene (" allylene ”)-] 

[C with Mg in dry ether gives {30!} (305} (306} CeH s CH 2 MgCl: for study of optimum 
conditions <3U) giving yields of 94.2S% (307), 03.2% <308), 91 0-94.1% (309), 90.7-91.2% 
(310) sec indie, refs.; for study of effect of nature of Mg (312), of use of ethcr/hydrocarbon 
mixta, as solvent <313), of stability toward long boilg in ether or ether /beruene <314} 
see indie, refs., for further examples of practical prepa. of CaHj.CHjMgCl see <315) (316). — 
Note that some dibenzyl (1:7149) (c.g., 9.4% (317)) and dt-p-tolyl (4,4'-duncthylbiphenyl) 
(318) are also formed and the yield of dibenzyl is greatly increased in pres, of cat. such as 
CuClj, HgBr ; , FeClj, TcBr, (319), or MoClj (320).} 

An exhaustive treatment of the behavior of C*Hs.CH a MgCl (hereafter called ItMgCi) is 
tar beyond the scope of this book, but the following examples will be useful and will serve 
as load references; for further examples see Beil XVI-939, XVI r (554) and subsequent 
literature. 

IBMgCl with O 2 gives (80% yield {321}) cf {322} benzyl alcohol (1 :&!&)). — RMgCl 
0 mole) gives {84% yield (323)) (324} <325} C*H & CH s HgCl, m.p. 104° (323) <324) <326), 
but excess RMgCl with HgCi- gives (326) <325} <327} dibenzyl mercury, m p. 111° <326}, — 
ItMgCi with SbCli gives (32SJ tribcnzylstilbcoe, m.p. 167-108°. — RMgCl with CINHj 
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[C with benzyl alc./NaOCH2CeH 6 in ether (415), with solid KOH at 180-200° (416), 
with cone. aq. NaOH at 90-120° (416), or with K benzylate in liq. NH3 (408) gives dibenzyl 
ether (1:7640).] 

With phenols (or phenolates). C with phenols may react either with phenolic or nuclear 
hydrogen giving respectively benzyl aryl ethers or bcnzylated phenols; moreover, the former 
may, under appropriate conditions, be rearranged to the latter; examples of all these types 
of reaction are included below. 

[C with K phenolate (111) (418) or Na phenolate {417} in boilg. ale., or C with phenol 
in boilg. ale. NaOMe or NaOEt {419} {420}, boilg. aq. NaOH {160} {421}, or boilg. acetone -f 
K2CO3 {422} gives (73% yield {421}) benzyl phenyl ether [Beil. VI-432, VIi'(220),' VI2- 
(411)], m.p. 39° {418} {420} {421} {422), 38-39° {401); b.p. 286-287° {401), 286-288° {419), 
178-179° at 35 mm. (422), 124-125° at 4 mm. (417). — Note that although this prod, is 
completely Btable to distn. (419) yet on htg. with ZnCl 2 or in dry HC1 as directed (421) it 
undergoes rearr. (accompanied by some cleavage) giving 2-benzylphenol (1:1431), 4- 
benzylphenol (1:1485), 2,4-dibenzylphenol (see below), and other prods.] 

C under suitable conditions also effects nuclear benzylation of phenol yielding a mixt. of 
o-benzylphenol (1:1431) and p-benzylphenol (1:1485) (the latter usually predominating) 
accompanied by polybenzylphenols and other products. [E.g., C with phenol (1:1420) 
directly at 125° (423) or 150-180° (160), or in pres, of Cu pow’der at 115-120° (160),' Ce at 
120-130° (424), Ti (393), AlCIj in pet. ether (425), Zn at room temp. (426) {427) (428) (429) 
in solvent media such as CgHj, toluene, CHCI3, or EtOH (430), ZnCl 2 on warming (421) 
{431} {432), 38% HC1 in s.t. at 100° (421), P 2 0 6 (434) or PC1 5 {435} in toluene at 130-135°, 
or C with Na phenolate (or phenol + Na) in dry toluene (419) (436) (437) gives o-benzyl- 
phenol -f p-benzylphenol (accompanied by other products). — For sepn, of the two benzyl- 
phenols by formn. of Na salt of latter in toluene see (438).] 

Other phenols, cresols, naphthols, etc., behave analogously but cannot be discussed here. 

With phenol ethers. With phenol ethers (where no phenolic H atom is available for 
reaction) C effects nuclear benzylation. [E.g., C with methyl phenyl ether (anisole) 
(1:7445) refluxed 2-3 hrs. (391), or in pres, of Zn (439), Ti (393), Ce (424), W (365), AlCIj 
(440), or ZnCl 2 + dry HC1 (421) gives (yields: 63% (393), 57% (424), 52.9% (365)) V 
benzylanisole [Beil. VI-676, VIi-(325), Vr2-(630)] f b.p. 305-308° (425), 191-193° at 38 mm. 
{391), 172-174° at 10 mm. (421), 157-158° at 8 mm. (411), 133-135° at 4 mm. (425); m.p. 
20-21° (441).] 

, [C with phenetole (1 : 7485) in pres, of Ti (393), U (365), or Ce (424) as directed gives 
(yields: 76% {393), 80% (365), 88% (424)) p-benzylphenetolc [Beil. VI-676, VIr (630)1, 
b.p. 317° (442), 315-317° (425), 217° at 37 mm. (442), 203° at 12 mm. (442), 171-173° 
at 12 mm. (425).] 

■ With organic acids (or their salts). KCN or NaCN. [C with ale. KCN (443) (444) 
(445) (446) in pres of CuCN and in u.v. light {447), or C with aq. ale NaCN (160) (448), 
gives (yields: 80-90% (448), 70-76% (447), 70% (160)) benzyl cyanide (a-tolunitrile) 
(phenylacetonitrile) [Beil IX-441, IX!-(176)I, b.p. 233-234° cor. (3), 231-232° at 755 mm. 
{449}, 135-140° at 38 mm. (448), 118-119° at 20 mm. (450), 107-107 4°,at 12 mm. (18); 
f.p. -24 6° (26), -26 5° (451); D* 5 = 1.0125 (452), I% 02 = 1.0176 (453), 1.0157 {451); 
nil = 1.52105 (455), no 2 = 1.52422 (453); for removal from tins prod, of traces of benzyl 
isocyanide wdth aq. H2SO4 at 60° see (456).l 

With salts of aliphatic acids. [C with Na formate -f anhydrous formic acid in s.t at 140 
{402} gives benzyl formate (1:3596) q.v.] 

[C with KOAc in ale. (443) (457) (460) or benzyl acetate itself {458), or C with Pb(OAc)z 
in AcOH (459), or O with NaOAc in AcOH (461) cf. (160) or aq at 115° (160), gives (80% 
yield (160)) benzyl acetate (1:3751) q.v.; for study of kinetics see (22).) 
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Behavior of C with Organic Reactants 

With hydrocarbons, C with benzene (1 :74G0) in pres, of widely varied condensing agts. 
gives diphenylmethanc (1.7123), frequently accompanied by e-dibenaylbenzene (Beil. 
V-710, Vj-(351), Vj-(62l)J, m.p 78-79°, and by p-dibenzylbenzene (Beil. V-711, Vi-(35I), 
V 2 - (621)1, in p 86°. — (E g , C with benzene (1 '7400) in pres, of Zn dust (363) (369), Cr 
powder (364), uranium dust at 100® for 4 hrs. (365), Ai powder (preheated in Hj at 500°) 
(301), Ti (393), Al/Hg (366) (367), Al + HgCJ> (368), Al -f HG1 (368), A1CI 3 (369) (370), 
AiClj/nitrobenzcne cpd- at 30° (372), NaCl. AlClj at 15-20® (373), Beds at 100® for 6 hrs. 
(374), TiCLj (375), ZrCU (376), SnCU/diethyl etherate (377), TlCb (378), iron pyntts (97), 
AgiS04 (379), silver methjonate (neutral silver salt of methanedisulfonic ac»d) (379), 
P5O5 (380), or HF in Cu bomb at 100® for 15 hrs (381} gives (yields: 60-63% (368), 60% 
(372) (374), 56% (38 i), 52% (373), 49.5-52.5% (3G6), 40% (3G5>, 33% (301), 35% (375), 
30% (376), 22% (363» diphenylmethanc (1 :7120).} 

1C with toluene (1:7405) in pres, of Zn duat (332) C F. (3S3) (381), Ti (393), AICI3 (369) 
(370) cf. (385) (3S6) (371), Al/Hg (3G7), FeCb (385) (3S6), BeCl* at 110-125® (374), or 
MeMgl (387) gives p-benzyltoluene (Beil V-607, "Vi-(286), Vj-(511)J, b.p. 279°.) 

}C with m-xylene (1 :7420) in pres, of Zd dust (388), finely divided Cu (389), or BeCfe at 
130-140° (374) gives (73.6% yield (384)) phenyl-m*xylyl-methane (Beil. V-615, Vi-(289), 
Va-(518)], b.p. 295-296® cor. (3SS) (389) ] 

(C with mesitylenc (1.7455) refluxed 60 hrs. without cat. (391), or in pres, of AlClj (390) 
at 98-100°, or BeCJf at 140-160® (374), gives (78% yield (374» benzylmesityleoe (phenyl* 
2,4,6-tnmethylphenyl*methane) (Beil. V-G19], m p. 36-37® (390), 36® (374) ) 

(C with biphenyl (1:7175) refluxed 3 hrs without cat. (391), or in pres, of Zn dust at 
100® (392), or of Ti (393) gives 4-ben2yibiphenyI (Beil V-70S, Vr(018)], m.p. 85® (392) 
(391 M 

|C with naphthalene (1 :7200) refluxed 3 hrs. without cat. (391), or in pres of Zn dust 
(394) (395), ZnCl 2 (390) at not over 125° (397), AlClj (396) (398), Ti (393), or P 2 0 5 at 200® 
(380) gives mainly 1-bcnzylnaphthalene (Beil. V-689, \V(341), Vi*(G04)l, m.p. 59® (cormp. 
picric acid flddn, cpd., m p. 100-101° (396) (400)), accompanied by some 2- be nzy (naphtha- 
lene (Beil. V-69Q], m p, 55-55.5® (398), 55 5° (399) (corresp picric acid addn. cpd., m.p. 93® 
(396) (400)). — Note that using ZnClj little 2-benzyInaphthalene is formed (398), also that 
polybenzylation may occur (399).] 

With alcohols (or aicoholates). (C with MeOH/ICOH (401) or with MeOH/NaOMe 
{403} in s.t at 120® (402) gives benzyl methyl ether (1.7475), b-p. 170-171° cor. (403), 
170 5® cor. at 760 mm. <3), 170-171® at 759 mm. (377), 170 2-172 2® at 760 mm (404); 
Df ^ 0.9745 (405), 09591 (403), Df =0 9619 (403); n\l « 1.4983 (403), nf « 1.5031 
(405), 1.500S <403} (corresp. picrate, m.p. 115-116* uc (406)). ~C with EtOH/KOH 
(401), EtOH/NaOEt (403) (377) (407), EtOH/LiOEt (407 f, or KOEt/Uq. NH« (408) 
gives (yields: 81% (408), 63-77% (407)) benzyl ethyl ether (l :7530); b.p. 184 7-185 2° at 
761 mm. (377), 184-186® cor. (403); D\ s •* 09446 (403), iff « 0.9490 (409), 0.9478 (403); 
rif? = 1.4934 (403), = 1.4958 (403), I 4955 (409). — For studies of rate of reaction of 

C with EtOB (410) (411) or with EtOH/NaOEt (412) sec indie refs.) 

(C with n-PrOH /NaO-n-Pr gives (90-93% yield (413) (403)) benzyl rt-propyl ether 
{Beil, VI-431, VI l *(219), Vis- (410)], b.p. 200-202® cor. (403), 68® at 9 mm. (413); I*? « 
0.91S0 (403), Df « 0 9535 (403) cf. (413); nf? • 1 4932 (403), n?? = 14953 (403), 1.4905 
(413); for study of rate at 506® see (414). —0 with iso-PrOK/NaOisoPr gives (403) 
benzyl isopropyl ether, b.p. 192-194® cor.; Df ** 0.9103, £rf ~ 0.9457; = 1.4876, 

= 1.4900 (403) ] 

(For corresp. prepn. and constants for benzyl n-butyl ether (403) (417), benzyl sec-butyl 
ether (417), benzyl isobutyl ether (403), and benzyl isoamyl ether (403) see indie, refs.) 
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[C with C2H3NH2 in 33% aq. soln. with some ale. in s.t. at 110° gives {558} JV-ethylbenzyl- 
amine [Beil. XII-1020, XHi-(448)], oil, spar. sol. aq., b p. 199° (539), 19S® at 750 mm. (550), 
194° cor. {558}, 191-194° u c. at 740 mm. (548); Djf 7 = 0 9350 (552) (B.PkOH, m.p. 
122-123° (559)), accompanied by N-ethyldibenzylamme [Beil. XII-1036], b p. 306° cor. 
(558J.1 

With aromatic ■primary amines. [C (1 mole) with aniline (2 moles) in a t. at 160° for 
24 hrs. (502), or htd. in open vessel at 140° (503), or in pres, of I2 at 50° (504), in ale. (505) 
or aq. Na2CC>3 (160), or C (1 mole) with aniline (4 moles) in aq. NaHC0 3 at 90-95° (506), or 
C with sodium anilide (from aniline + Na + C112O) at 30-100° under press., (507) gives 
(yields: 85-87% (506), 56% (160), 49% (504)) N-benzylaniline (N-phenylbenzylamine) 
[Beil. XII-1023, XIIi-(449)], m.p. 39° (50S), 37-3S° (509), 37° (510), 36.5-36 8° cor. (503), 
36 5° (511), 36° (506) (512); bp. 306-307° at 759 mm. (509), 201-203° at 37 mm. (510), 
178-180° at 12 mm. (506), 171.5° _at 10 mm. (50S);Df - 1.0298 (508); n^ 5 = 1.59562 (508) 
(B.HC1, m.p. 214-216° (509), B.3,5-dinitrobenzoic acid, m p. 133.0° cor. (249), B.2,4- 
dinitrobenzoic acid, m.p. 121.4r-122.2° cor. (513), B.p-toluencsulfonic acid, m.p. 1483- 
148.8° cor. (250)); for method of sepn of N-benzylaniline from //^-dibenzylaniline (below) 
by reactn. with phthalic anhydride (1:0725) see (514). — For studies of kinetics of reaction 
of C with aniline in MeOH at 35° and 45° (515) or in EtOH at 35°, 40°, and 45° (516) cf. (4) 
see indie, refs.; for study of ream of N-benzylaniline to p-aminodiphenylmethane see (517) 3 
[0 with aniline on htg cf. (503) (508) in pres of NaOH at 100° (518), anhydrous NaOAc + 
I 2 at 97° (504), NaNH 2 + Cu powder (519), benzyl ale. (520), or aq. Na 2 C0 3 (160) gives 
N,N-dibenzyIaniline (N-phenyldibenzylamine) [Beil. XII-1037, XII l -(453)], m.p. 71-72° 
(521), 70° (522), 69.5°_(50S), 69° (520), 67° (518); b p. 226° at 10 mm. (508); Z?f = 
nf? = 1.60647 (508) (fi.HCl, pr. with 1 H2O from ale (518), but m.p. unreported; B PkOH, 
m.p. 131-132° dec.(518); fi.3,5-dinitroben2oic acid gives no cpd. (249); B.2,4*dinitrobenzoic 
acid gives no cpd. (513); B.p-toluencsulfonic acid is oil (250); 26. 1,3,5-trinitrobenzene, 
m.p. 86-87° (523)). — For study of rearr. of jV,lV-<libenzylamlme hydrochloride to p- 
aminodiphenylmethane, 2,4-dibenzyIaniline, and 2,4,6-tribenzylaniline see (524).] 

C with other aromatic primary amines behaves similarly but cannot be detailed here; 
however, for a number of cases see (50S). 

With aliphatic secondary amines. [C with (CH 3 )2NH in abs. ale. on stdg. (560) or under 
reflux (546) (561), or in C 3 H6 at 40-50° for 2 days (562), gives (80% yield (561)) N,N- 
dimethylbenzylamine [Beil. XII-1019, XIIi-(448)], oil, fairly sol. cold but less sol hot aq., 
b.p. 183-184° cor. at 765-3 mm. (560), 180-181° at 749 mm. (540), 178-179° cor. (563), 
177.8-178.2° cot. at 766 mm. (56t), 178° u c. (562), 9S-99° at 24 mm. (564), 83 5-85.5° at 
21 mm. (565), 66-67° at 15 mm. (566), nf? = 1.5157 (564) (B.HC1, m.p. 175° (562) cf. 
(566); B.PkOH, m.p. 94° (532), 94-95° (559)).] 

[0 with (CjHb^NH in s.t. at 100° gives (567) (568) N,N-diethylbenzyIamine [Beil 
XII-1021, XIIi-(448)], oil, spar. sol. aq., b.p. 212° (569), 211-212° (568) cor. (567), 209° 
(570) at 755 mm. (551), 96-98° at 17 mm. (564), 94° at 15 mm. (555) (B.PkOH, m.p. 120- 
121° (571), 119° (566)).] 

With aromatic secondary amines. [C htd. with iV-methylamline at 100° (521) (525) m 
pres, of aq. Na2C0 3 (160), or C with N,N-dimethylaniline + I2 at 150° (504), or C with mixt. 
of N-methylaniline and JV,N-dimethyIaniline at 150° (526), gives (yields: 92.5% (526), 
60% (525), 41% (521)) N-benzyl-iV-methylanilme (benzyl-methyl-phenylamine) [Beil. 
XII-1024, XIIj-(450)], b p. 305-306° (527), 187-188° at 26 mm. (525), 177-178° at 18 mm. 
(526), 171° at 13 mm. (528), 162-163° at S mm. (504 );Ef^ | = 1.0421 (504), D\ 5 = 1.0-475 
(528); £ = 1.6006 (504), 1.6071 (528). (B PkOH, m p 131° (529), 128-128.5° (504), 

127° (525), 109° (530), 105-107° (531), 104° (532), 103.0-103 5° (533) ; note disagreement )} 
[C htd. with N-ethylaniline (534) in toluene + Na2C0 3 (535), or C with N ,iV-diethylan- 
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[C with ale. K propionate (460) or with aq. Na propionate (160) gives benzyl propionate 
{Beil. VI-436, VI,- (220), VI- (416)], b.p. 222° 1 
(C with ale. K n-butyrate {460}, or aq. Na n-butyrate (160), gives benzyl n-butyrate 
(1:3977).] 

C with salts of* other aliphatic acids behaves similarly but detailed treatment will not 
be given here. 

With salts of aromatic acids. [For extensive study of reaction of C with NaOBz giving 
benzyl benzoate (1:4422) see (462) {629).] 

With salts of enolic esters. [C with diethyl sodiomalonate gives (yields: 87% (463), 
85% (464), 60% (471), 51-57% (465), 50% {470}) (466) diethyl benzybnalonate (Beil. 
IX-868, IX r (381)1, b.p. 300° {466), 296-29S® (467), 195° at 22 mm. {463), 163° at 14 mm. 
(46S), 170° at 13 mm. {469), 169° at 12 mm. {470) {471), 15S° at 8 mm. {472), 128-133° at 
6 mm. (473), 145-155° at 5 mm. {465), 150-152° at 4 mm. {474), 140-140.5° at 1.5 mm. {474), 
105-108° at 1 mm («5) (476); Di° ” 10750 (468); ng 5 = 1.484 (475) (476), nB - 
1.4872 {468}. This prod, on alk. hydrolysis (for study of kinetics see {477) ) and subsequent 
acidification gives bcnzylmalonic acid (Beil IX-868, IXi-(381)], cryst. from ether, C g H g , or 
CHCIj/pet. ether, m.p. 120 6° {478), 120° {479), 120° dec. {46S), 119-120° {4S0), 117-118° 
(472), 117°*{486) {467); on htg. above its m.p. (480) this acid readily loses C0 2 yielding 
hydrocinnamic acid (1:0615), m.p 48°.] 

[G with Na enolate of diethyl benzylmalonate (above) {482) (485), or C with diethyl 
disodiomalonate (483), or G with diethyl ethoxymagnesiomalonate (484), gives (yields: 
85% (483), 84-87% (485)) diethyl dibenzylmalonate {Beil. IX-937, IX 1 -(408)}, b p. 250° at 
40 mm. (482), 256-257° at 38 mm. (486), 234-235° at 23 mm. (485), 224-226° at 15 mm. 
(4S4), 221° at 11 mm. (483), 192-193° at 2 mm. (487); m.p. 13-14° (486); 0? - 1-0930 
(482). Note that this prod, always accompanies the diethyl benzylmalonate of preceding 
paragraph. Diethyl dibenzylmalonate with ale. alk. hydrolyzes with great difficulty 
{488) (485) but gives dibenzylmalonic acid (Beil IX-937, LXi-(407)], m.p. 175° (485), 174° 
(488), which on htg. above its m.p, loses C0 2 giving dibenzylacetic acid (1 :0668), m.p. 89°.] 
[C with ethyl Bodioacetoacetate as directed (489) (490) {491}, or C with ethyl acetoacetate 
+ BFj (492), gives (yields: 70% (401), 23% (492)) ethyl o-benzylacetaacetate (Beil. X- 
710], b.p. 283-2S4® u.c. (493), 276° (490), 157-158° at 14 mm. (494), 104-165° at 12 mm. 
(493), 1G3-165° at 12 mm. (491), 140-150° at 2-3 mm. (473) (corrcsp. 2,4-dinitrophcnyl- 
hydrazonc, Jn.p. 71.5° (473)). For ketonic cleavage of this prod- with 20% aq. NaOH 
(495) or aq in B.t. at 250° (496) giving benzylacetone (Bed. VII-314, VIIi-(167)], b.p. 236°, 
sec indie, refs ] 

(0 with ethyl acetoacetate 03 directed (497) cf . (501) or C with ethyl a-bcnzylacetoacetatc 
(above) as directed (4S9) {493) (498) (499) gives (53% yield (497)) ethyl <*,a-dibenzyl- 
ncctoacetatc [Beil. IX-771], m.p. 57° (493) (497) (500), b.p. 230-234° at 12 mm. (493) cf. 
(497). For ketonic cleavage of this prod, with HI/AcOH giving (80% yield) a,«-dibcnzyl- 
acctonc, b.p. 190-192° at 15 mm., see (497); for acid cleavage giving dibenzylacetic acid 
(1:0663) sec (500) (501).] 

With amines, ITtfA aliphatic primary amines. (Cwith '"’ TT ' TTT m — 1 ' 
in abs. EtOH gives (546) cf. {554} V-methylbenzylaminc 
sol. aq., b.p. 1S4-1SG° (547) (554), 184-185° u.c. at 749 m 
(550), 180-181° cor at 765 5 mm. (5-16), 180° at 760 n , „ , 

(6.I1C1, 195° (554), 174-175“ (546); fi PkOH, m.p. 117-118° (532), 113-116“ (553)) 
Note that this prod. « usually accompanied by some //-mcthyl-dibcnzylamine (Beil. 
XII-1030, XIIi-(453)], b.p. 304-305“ cor. at 765.5 mm. (546), 165° at 15 mm (555), 161- 
162° at 12 mm. (556) (fi.IICI, m p. 200-201° (556); BThOH, m p. 107° (557)), also obtd. 
from 0 with V-mcthylbcnzylamine (above) in pres, of NaOII at 145° for 4 hrs. (555) ] 
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iline + lz at 150° {504}, or C with a mixt of N-e thylanilme + ATjhMiethylaniUne at 150° 
{526}, gives 2V-benzyl-77-ethylanilme (beazyl-cthyl-phenyf&mine) [Beil. XII-1026, XHr 
(450)], b p. 285-256° si. dec. at 710 mm. {534}, 212-220° at 54 mm. {526}, 185 5-186 5° at 
22 mm. (535) {536), 173° at 12 mm. {528}, 163-164° at 6 mm. {504}; tof » 1.0330 (528); 
n 1 ^ « 1 5975 {528} (B.PkOH, m.p 116-117° {536}, 114° {535}, 113-114° {501}, 111-112° 
{533}}. — * For important study of sulfonation of jV-benzyl-W-ethySaniUne see {537}.] 

With heterocyclic secondary amines. (0 with piperidine reacts vigorously giving {538} 
(541) {542} jV-benzyipipencltne [Beil. XX-23, XXx-(8)J, b.p. 248° {539}, 245-247° {540}, 
245° {538} (5411, 119° at 13 mm (542); l%° - 0 96049 {542), D\* - 0.9625 (541), D\* « 
0.96451 {542}; ni? = 1 52269 {542} (6 HC1, m p. 178° (543}).] 

[Direct reaction of C with morpholine appears never to have been reported; the expected 
product, viz , tf-bcnzylmorphohne [Beil XXV1I-7, XXVII r (203)) (544), has, however, 
been prepd by many other methods and has following constants: b p. 260-261° cor. {545}, 
136-136 5° at 14 rom. {544), 128-129° at 13 mm. (542) ; Df * 1.03874, D\ 5 - 1.03396 {542} 
(B HC1, m p. 244-245° dec (5 45), BPAOH, m p 193 5-195° cor (544), 184-385° (545)) ) 
With aliphatic tertiary amines. |C with (CHa)jN in aba. ale. {546} (561} {563} or abs. 
MeOH at 0° (572} gives trUnethyl-benzyi-ammonium chloride [Beil. XII-1020, Xtli-{448)1, 
m p 235° (572) dec {546}; for studies of behavior of this prod toward cat. hydrogenation 
see_{573) {574} 1 

[0 with {CsHj)»N directly {563} or at 100° in s.t {567} cf {570} gives triethy 1-benzyl- 
ammonium chloride [Beil XU-10211, but its constants are not reported } 

With aromatic tertiary amines [C with //,W-dimethylaniline at ord. temp. {575} (577) in 
MeOH or EtOH {576} gives dimethyl-phenyl-benzyl-ommoniuni chloride [Beil. XII-1025, 
XHi-{450))„ this of mono hydrate from aq. or ale , m p 110° {575), 109.5° {578}, m.p. 
anhydrous form, 116° {577); for studies of rate of formn. of this salt in MeOH at 29° and 
38° see (579), for studies of behavior on cat hydrogenation see {573} {580}; for use of this 
quaternary salt as reagt. for introduction of benzyl radical see (473) ] 

(G with Jtf.jV-diethylanihne in dry CeH 6 reflated 30 mm gives (581) diethyl-phcnyl- 
benzy 1-ammonium chloride, m p 104° (SSI) } 

With heterocyclic tertiary amines. [C with pyridine directly (582} (583} (584) (585} (586} 
or on htg at 150° for 6 hrs. (5S7) gives W-benxy}pyndinittm chloride (Beil XX-218, XXr 
(74)[, hut this salt is difficult to crystallize (586) and its properties are not well established; 
for kinetics of the addition see (4} (579) — Note that C with pyridine in pres, of Cu on 
htg gives {5SS} a mixt. of 2-benzylpyridine and 4-benzylpyridine, but this type of nuclear 
bcnzylation cannot be discussed here } 

With arylhydrazines. C (1 mole) with phenylhydrazine (2 moles) mixed with cooling 
{589} and subsequently htd at 115-120° (590) {591} (592), or refluxed in ale. (593), or C 
with phenylhydrazine + Na in C 5 H 5 {594} or kq. NHs (595), or G with phenylhydrazine + 
NaNH» in bq NHj (73% yield (595)), gives A'-bcnzyl-iV-phenylhydrazinc (o-benzyl- 
phenylhydrazme) [Beil XV-532, XVi-(lM)], oil, h p. 216-218° at 38 mm (591), 207-208° 
at 10 mm. {593} (B HC1, m p. 17G-177° (596), 170° {59,3}, 164-169° (595), 167° {594} (595}, 
366-367° {590}; corresp. acetyl dertv., m.p. 121-122° (594) (595); ©orresp benzoyl deriv., 
m.p. 139-140° {590}); note that the W-benzyl-N-phenylhydrazine is often accompanied 
{593} (591) by some benzaldehyde W-benzyl-J'/-phenylhydm 2 one, m.p. 111-112° {590}, 
III" {533} (594). — The isomeric W-benzyl-W'-phenylhydrazine 0 or stpn.-beazyl-phenyl- 
hydrazioe) [Beil XV-533, XVj-{165)}, m.p. 35-36°, is not obtd. by bcnzylation of pbeayl- 
hydmme but only by indirect methods.) 

[For analogous use of ,C in prepn of asym -benzyl-o-tolylhydrazme, asym -benzyl-m- 
tolylbydminc, asym -benzyl-p*tolyihydrazine, etc , see (537) I 
With aiyibydroxytamincs. |C with h r -pheny Ihyd roxylatnine in pyridine as directed 
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1,1,2,3,4-PENTACHLOUOBUTANE 


m 


Colorless crystals from ale. (2). ' * 

(For prepn. of 0 (30-50% yield of mixed solid + liquid stercomcrs (2)) from 1,2-dickloro* 
ethylene (3:6030) + 1,1,2-tricMorocthano (3:5330) + 1% AlClj for 6 days at 35-40° ko 
(2); for formn. of 0 from 1,2-diclilorocthylcne (3:6030) w;th IICl + AlClj at 50° see {1)4 
6 in CCU treated with AlClj remains colorless and the solution docs not (2) evolve HC1, 
even on boilg. . 

0 in ale. treated with Zn dust gives (80% yield (2)) l-chlorobutadicno-1,3 (3:7210), 
b.p. 08° {2), 

0 dissolved in hot ale. and titrated with N/l 0 KOII splits ofT 1.44-1.69 moles 1IC1 {2). 

[A pcntnchlorobutanc obtained (3) from trichlorocthyleno (3:6170) + 1,1-dichloroethane 
(3:6035) + AlClj may or may not be identical with 0.) 

3:0750 (1) M llllor , Il6nn, J. prakt. Chem. (2) 1M, 289-200 (1932). / (2)Frlnfl, Ttee. trav, dim. SC, 
121-123 (1937). (3) Consortium fllr Elektrochcm. Ind., Brit. 453,414, Oct. 8, 1030; Cent. 1937. 
1 1012. 

3:0705 P-CHLOROBENZALDEHYDE Cl<^ SciIO CylljOCl Beil. VII -235 

vn : -(133) 


. 49° 

in 

B.P. 214.5-210.5° 

at 7C0 mm. (3) 

48° 

(2) (3) 

213-214° 

(0) (8) 

47.5“ 

W (01 

213° 

at 748 mm. (9) 

47’ 

(0) 

108-111° 

at 25 mm. {7} 

40-47° 

(7) 




Colorless pi. with odor like bcnzaldchydc. — Volatile with steam. — Somewhat sol. 
cold aq. f moro sol. hot aq.; cas. sol. ale., ether, Call®, CSj, AcOlI. — Forms spar. sol. 
NaTISOj cpd. 

[For prepn. of C from p-chlorotolucno (3:8287) with CrOjClj (10), or by halogenation 
to p-chlorobcnznl (di)chloridc (3:0700) {71 (40) or p-chlorobcnzal (di)broraide {11) and 
their subsequent ljydrolysiB with fumg. IIjSCU {0) {12) {13), cone. II2SO4 {7), anhydrous 
oxalic acid (8), or water in a s.t. at 170° {14) {16) eco indicated refs.; from p-nminobcnzalde- 
hyde by diazotizntion and rcactn. with CuCl (73% yield (10)) see (10) {17) (1); from p- 
chlorobcnzyl cldoridc (3:0220) (or bromide) by boilg. with aq. Fb(NOj)j in CO2 {4) (5) or 
with hexamethylenetetramine (2); from p-chlorobromobcnzcno via p-clilorophenyl MgBr 
and its rcactn. with ethyl orthofarmatc (04% yield) (18); from p-cldorobcnzonitrilo with 
SnClj (10); from chlorobcnzcno + HCN + AlClj (20) or with CO + AlClj (21); from 
p-ehlorobenzylamine with hexamethylenetetramine (45) sco indie, refs.) 

C with KMnO« (2) (4) (5) or even slowly in air oxidizes to p-chlorobcnzoic ac. (3:4910), 
m.p. 230°. (For study of auto-oxidation see (22).) ~ 0 on cat. hydrogenation (92% yield 
(23)) or electrolytic rcductn. (24) or by actn. of iodo-magnesium hydrobenzoinato (84% 
yield (25)) gives p-chlorobcnzyl ale., ndls. from CcIIe/lgr., m.p. 71-72,6° (23). — G with 
cone. alk. undergoes Cannizzaro rcactn. (for study pee {20} (28)) although presumable 
products, p-chlorobcnzyl ale. and p-clilorobcnzoic ac., liavc not been (by this rcactn.) 
actually isolated. [For study of 0 in mixed Cannizzaro reactn. see (27).] 

0 on reduction with Ni/Al alloy (Raney Ni) in aq. alk. gives (00% yield (48)) toluene 
(1:7405). 

G with dil. KCN gives benzoin condensation yielding 4,4'-dichlorobcnzoin, m.p: 85-87 
(29), which on oxidn. with IINOj in AcOII yields 4,4 , -difhlorodibcnzil, m.p.' 195-106° (29). 

6 on htg. with NaOAc 4- AC2O for 8 lira, at 180-200“ undergoes Perkin reactn. giving 
(yield: 52% (13), G0% (17)) p-chlorocinnamic ac.'/m.p. 249-260° (17), 247° (13) (31). 
{This with Bra in CIICU gives (30) p-chlorocinnamic acid dibromide, m.p. 191° {30)4 — 
C + malonic acid + pyridine gives aim. quant, yield (31) p-chlorocinnamic acid. [With- 
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. (522) Bischoff. Ber 31. 2074 (isasi. (523) Sud- 

. " ,524) Dninirn. O'Connor. RciJIj , J. Am. Chem. Soc. 

f ■ ■ ■ ■ I 1 ' 1 Grecske, WUlraersdorf. Ber 55, 520 (1922). (526) 

»* ' »7 " ~ r., />- . ire . Nov , 5 1032 Cent J 934> n 512-513, 

■ ?; , J* . <02 (528) Courtot. Dondelinger, Bull. 

. . , ** • .«e, Ann 449. 202 (1926). (530) Smgh. 

I* . ■ 

(531) Thomson, Stevens, J. Chem. Soc 1932, 1938. (532) McMccking, Stevens, J. Chem. Soc. 
1933, 349. (533) Komatsu. Mem. CoU. Set. Eng Kyoto Imp. Vmt 3, 371-426 (1912); Cent. 1913. 

I 799; [C.A 7, 1020-1021 (1913)}. (534) FriedUnder, Ber 22. 5S8 (1889). (535) Livingston 
V • • • • ■ * r •’ ril 19. 1932. Cent. 1932, II 442-443; 

■ . » 1 . --1293(1902) (530) Schutt*. Rohde, 

, ■ : 1 1 • David, Stamm. licit Clam. Acta 25, 

. ! ’ * . ■ ?’» • (539) Wallach, HQttner, Altcnburg, 

^|S i . :■ 74(1699) 

: j i < ■ * * ; ; iarhe. J. Chem Soc. 101. 1807-1608 

■ .Si - (544) Mason, Zief, J. Am. Chem. Soc. 

C2, 1450-1452 (1010). (5-15) Gabriel. StrUner, Ber. 29, 23 SO (1896) (516) Emde. Arch. Pharm. 

247, 353-363 (1909) (547) Cromwell. Uabson. Hams, J Am. Chem Soc. Go, 313 (1943). 

(548) Zaunschirm, Ann. 245, 250, 282 (ISS8). (519) Meiscnhciroer. Ann. 438, 253 (1924). (550) 
Young. Robinson, J. Chem. Soc. 1931, 277-278 

(551) Pcctoet, Ccrl do Maun)*, Compt. rend 216, 771-772 (1913) (552) Dobrossordow. J. 

■ ,• ' ■ ~ - I* 1 '.i *“** *” 1 1314,1955 ( 553) Meucnlj timer, Dcnner. Ber. 65, 

■ ■ : ; ! ■. ' Soc 127, 1812-1613 (1925). (555) Wegtcr. Frank. 

(.?. 1 1 ‘ • Zicnty. J. Am. Chem. Soc 61, 775 (1939). (557) 

Hughe*. Ingold, J Chem. Soc. 1911, 75 (558) Krafft, Ber 23, 2761-2762 (1890). (559) Gray- 

21 lore, J Chem Soc. 1911, 4t. (500) Jackson, Wing, Am. CAcm J 9, 79-81 (1887). 

(501) Emde. Ber. 42, 2590-2593 (1909) (5G2) Tiffeneau, Fuhrer, Bull toe ■ ch,m. (4) 15, 163 

(1914) (56-1) Collie, Srhrj'vcr, J. Chem. Soc 57, 778. 781 (1690) (564) Coleman, J. Am. 

Chem Soc 55. 3001 (1933). (565) King, McMillan, J Am Chem Soc 68. 1409 (1246). (506) 
Fklta, Ked, Her. 63, 41 (1930). (507) Mejcr. Ber. 10, 310-312 (1877). (508) N netting, Kregcty, 
Bull toe thtm. (4) 19, 336 (1916) (569) Emde, Scheilhach, Arch. Pterm. 249, 122 (1911). 

(576) Ladcnburg, Struve, Her. 10, 40-43 (1877). 

(571) Ra-vanu, Ann. tct. urn t. Jaity. Pt 1. 2$, 395-124 (1939): Cent. 1939. II 3068, Cut. 34, 
391 (1940). (572) Arhmatovnc*. Perkin, Robinson. J. Chem. Soc. 1932, 500. (573) Emde, 

Ku8. Art A Pharm 274, 179- ISO (1030). (574) Aehmatowie*. Lindenfcld, Bocsnvb Chem. 18, 
75-87 (1038). Cent. 1939, II G2C, JC-A. 32, 9917 <1938)} (o:5} Michler. Gmdmann, Ber. 10, 

2078-20M <1877) (576) Im-ulsku, Danchev. Russian 33,149, Nov. 30. 1933, Cent. 1934, U 

2451. CA 29. 2179 (1935). (577) Emde, Anh. Pharm. 219, 109-111 <1911) (578) Straus, 

Tide!. Ann SZo, 182 (1930). (270) Hoftsdimidt. Vorcb’ev, J. Phyt. CAtm. tU^SJS.R.) 13, 
473-482 <1939); CA. 31, J231 (1940). (580) Birkofw. Ber. 75. 436 (1912). 
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Minunni, Gazz. c him. ital. 22, II 217-224 (1892). 

(591) Ofner, Monatsh. 25, 593-602 (1904). (592) Milrath, Monatsh. 29, 910, Note 2 (1908). 
(593) Ponzio, Valente, Gazz. chitn. ital. 33, I 620-521 (1908). (594) Michaelis, Philips, Ann, 
252, 286-290 (1889). (595) Audrioth, Weisiger, Carter, J. Org. Chem. 6, 418-419 (1941). (59C) 
von Auwers, Wegener, J. prakt. Chem. (2) 10G, 244 (1923). (597) Busch, Lang, J. prakt. Chem. 
(2) 144, 299-301 (1936). (598) Utzinger, Ann. 55G, 60-G1 (1944). (599) Vavon, Crajcinovic, 
Compt. rend. 187, 420-422 (1928). (600) Emerson, Shunk, J. Am. Chem. Soc. G3, 2485-2486 
(1941). 

(601) Underwood, Gale, J. Am. Chem. Soc. 5G, 2118-2119 (1934). (602) Schwartz, Johnson, 
J. Am. Chem. Soc. 53, 1063-1068 (1931). (603) Aggarwal, Das, Ray, J. Indian Chem. Soc. 6, 
718 (1929). (604) Crippa, Caracci, Gazz. chim. ital. 69, 136 (1939). (G05) Gilman, Furry, J. 
Am. Chem. Soc. 50, 1214-1216 (1928). (G06) Brown, Campbell, J. Chem. Soc. 1937, 1700, 
(607) Donleavy, J. Am. Chem. Soc. 58, 1004-1005 (1936). (60S) Veibel, Lillclund, Bull. soc. 
chim. (5) 5, 1153-1158 (1938). (609) Chambers, Scherer, Ind. Eng. Chem. 16, 1272-1273 (1924). 
(610) Manske, Org. Syntheses, Coll. Vol. 2 (1st cd.), 83-84 (1943); 12, 10-11 (1932). 

(611) Ing, Manske, J. Chem. Soc. 1926, 2349. (612) Weisz, Lanyi, Magyar Chem. Folytirat 

30, 153-155 (1933) ; C.A. 28. 5815 (1934). (613) Gabriel, Ber. 20, 2227 (1887). (614) Vanaga, 
Acta Unto. Latviensis, Kim. Fakultat, Ser. 4, No. 8, 405-421 (1939); Cent. 1939, II 3815-3816; 
C.A. 34, 1982-1983 (1940). (615) Sah, Ma, Ber. 65, 1630-1633 (1932). (616) Allen. NichoIIs, 
J. Am. Chem. Soc. 50, 1409-1410 (1934). (617) Eckenroth, Koerppen, Ber. 29, 1048 (1896). 
(618) Merritt, Levey, Cutter, J. Am. Chem. Soc. 61, 15-16 (1939). (619) Gillespie, J. Am. Chem. 
Soc. 56, 2740-2741 (1934). (620) Lauer, Sanders, Leekley, Ungnade, J. Am. Chem, Soc. 61, 
3050 (1939). 

(621) Cohen, Dudley, J. Chem. Soc. 97, 1737 (1910). (622) Brenans, Bull. soc. chim. (3) 25, 
819 (1901). (623) Drew, Sturtevant, J. Am. Chem. Soc. 61, 2666 (1939). (624) V. H. Dermer, 
O. C. Dermer, J. Org. Chem. 3, 289-293 (1938). (625) Baw, J. Indian Chem. Soc. 3, 102-103 
(1926). (626) von Braun, Reich, Ann. 445, 233 (1925). (627) Wang, J. Chinese Chem. Soe. 1, 
59-63 (1933). (628) Thiele, Ann. 376, 255 (1910). (629) Tharp, Nottorf, Herr, Hoover, Wagner, 
Weisgerber, Wilkins, Whitmore, Ind. Eng. Chem. 39, 1300-1302 (1947). 

3:8538 ETHYL 0-CHLOROCROTONATE CjHjOjCI Beil. H - 41G 


B.P. [184° cor. (1)1 

179-180° (2) 

77° atlfimm. (3) 

1 76-77° at 14 mm. (4) (5) 

75.3-76.0° at 14 mm. (6) 

G 6 ° at 10 mm. (7) 

{Sec also ethyl p-chloroisocrotonate (3:8325).] 

[For prepn. of C from 0 -chlorocrotonic acid (3:2625) in EtOH with HC1 gas (100% 
yield (2)) (4) or with cone. H 2 SO 4 (7) see indie, refs.] 

[For formn. of C from ethyl acetoacetate (1 : 1710) with PCI 5 as a by-product of prepn. 
of ethyl /i-chloroisocrotonate (3:8325) see (8) (9), but this is definitely not a good means 
of prepn. of C.] 

[C with Al/Hg in ale. on warming is both dehalogenated and hydrolyzed yielding (10) 
crotonic acid (1 : 0425) ; note that with C this reactn. goes more readily than with the isomeric 
ethyl /9-chloro-isocrotonate (3 : 8325).] ‘ 

* [C (2 moles) with K 2 S (1M moles) in 5 vols. abs. EtOH refluxed 16 hrs. (11) or C with 
Na enolatc of ethyl thioacetoacetate (14) gives (53% yield (11)) diethyl 0,/9 '-thi odicro tonate 


CHj — C — Cl Hi-(189) 

II H 2 -(396) 

H— C — COOC 1 H 5 


Df - 1.100 (3) (4) 

nf? = 1.4687 

(3) 

1.101 

(7) 



Df 2 - 1.1018 

(7) 

no 9 - 1.4588 

(4) 

r>i M = 1.1520 

(6) 

ni? 9 = 1.4500 

(6! 
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S(_C(GH3)=CH.COOC2H 6 )2, b p. 150-153° at 4 mm. (11), accompanied by some ethyl 
0-mercaptocrotonate (see below).] 

[C with ale. NaSH (12) or ale. KSH (11) (13) gives (30% yield (13)) ethyl 0-mercapto- 
crotonate; note that this prod, is apparently a mixt. of the two geom. stereoisomers of 
ethyl 0-mercap to crotonate with the corresp. keto form, viz., ethyl thioacetoacetate, CH3.- 
CS CH2 COOC2H5; for details see indie, refs — Note also that, Bince the same prod, 
results by similar treatment of the isomenc ethyl 0-chloroisocrotonate (3:8325), a mixture 
of the stereoisomers can be used as the starting material.] 

[C with alkali derivs. of alcohols, phenols, mercaptans, etc., splits out alkali halide 
yielding corresp. ethyl 0-substituted crotonates: e g., C with Na allylate gives (9) ethyl 
0-all yloxycrotonate ; C with Na cmnamylate gives (9) ethyl 0-cmnamyloxycrotonate; C 
with Na phenolate gives (15) cf (16) ethyl 0-phenoxycrotonate, b.p. 147-148° at 14 mm. 
(15); C with Na salt of ethyl mercaptan gives (17) ethyl 0-ethyImercaptoisocrotonate, b.p. 
139-141° at 16 mm. (17); C with Na salt of benzyl mercaptan gives (90% yield (17)) ethyl 
0-benzylmercaptocrotonate, cryst. from lgr., m.p. 64.5° (17). Note that m the first three 
of the five preceding examples either C or the isomeric ethyl 0-chloroisocrotonate (3:8325) 
or their mixture gives the same result; for the last two, however, such is not the case.] 

[C with diethyl sodiomalonate gives (5) cf. (18) trans diethyl a-carbethoxy-0-methyl 
gluconate, (C 2 H500C) 2 CH.C(CH S )==CH COOC^s [Beil 11-853], bp. 169-170° at 13 
mm., D4 0 «* 1.0937, »d » 1.4595 (5); cf. behavior of stereoisomeric ethyl 0-chloroiso- 
crotonate (3.8325).] 

G with phenylhydrazine gives the same (2) products as obtd. from the stereoisomeric 
ethyl 0-chloroisocrotonate (3:8325): e.g., C (1 mole) with phenylhydrazine (1 mole) at 
100° for 6-8 hrs. gives by ring closure mainly (2) 3-methyI-l-phenylpyrazolone-5 [Beil. 
XXIV-20, XXIVi-(190)], pr. from aq., m.p. 127°, accompamed by small amts of 4-benzene- 
azo-3-methyl-l-phenyIpyrazolone-5 [Beil. XXIV-328, XXIVi-(319)], m p. 155-156°, and 
3,3'-dimethyl-l,l'-diphenyl-Ws-pyrazolone-5,5' [Beil XXVI-484], dec. at high temp, 
without melting. — Note that with excess phenylhydrazine (2-4 moles) only traces of the 
3-methyl-l-phenylpyrazoIone-5 are formed while the amt. of the other two (less desirable) 
products is greatly increased (2). 


3:8538 (1) Geuther. Zeit. fxLr Chemie 1871, 240. (2) Autenrieth, Ber. 29, 1653-1664 (1896). 
(3) von Auwers, Wissenbach, Ber. 56, 724 (1923). (4) von Auwers, Ber. 45, 2807 (1912). (5) 
Gidvani, Kon, Wright, J Chem Soc 1932, 1034—1035 (6) Errera, Lepmgle, Bull act. acad. 

• II, ~ I ?’**.* ■" 1"* ”>) (7) von Auwers, Arm 

I ,* " " l>. '95). (9) Lauer, Kilburn, 

hem. (2) 54, 59-GO (1896). 

■ I" ' izada, Schulze, J. prakt, 

I *: ■ ■ -174 (1931). (14) Mitra, 

I * Ihem. Soc. 79, 1189-1190 

I . . Voss, Ber. 53, 385-388 

(1920). (18) Fichter, Schwab, Ann. 348, 251-256 (1906). 


3:8540 d ,1-2 ,6-DICHLORO -2 -METHYLPENT ANE C 6 Hi2Cl 2 

Cl Cl 


ii 


B.P. 170-180° (I) 


!H 2 CH 2 CH^-i-CHj 

Ah 3 


BeU. I - 148 

11- 

1 2 - (H1) 


[For prepn. of C from 5-chloro-2-methylpentanol-2 [Beil. 1-410, 12- (440)] with fumg. HC1 
or AcCl sec (1); for formn. (together with other prods.) from dimethyl-cyclopropyl-carbinol 
[Beil. VI-10] by treatment with excess fumg. HC1 see (2).] 
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3:8540 {1) Henry, Compt. rend. 143, 1224 (1906). (2) Bruylants, Dewael, BuU. sci aead. rm. 
Bek 7- (5) 14. 148 (1928); Cent. 1928, 1 2709; C.A. 22, 3883 (1928). 


3:8545 n-PROPYL 0-CHLOROPROPIONATE C5H11Q2CI Beil. H- 250 

n-C3H7O.CO.CH2.CH2d Hi- 

lls— 

B.P. 179-181° (1) Dl° = 1.0656 (2) rrg « 1.4290 (2) 

3:8545 (1) Moureu, Ann. chim. (7) 2, 172 (1894). (2) Schjanberg, Z. physik. Chem. A-172, 231 
(1935). 


3:8550 o-CHLORO-ETHYLBENZENE C 2 H 6 C 8 H 9 C1 Beil. S-N. 467 

■ 0 ° 

B.P. 180° (1) 

[For formn. of C) from ethylbenzene (1:7410) by chlorination (other products are also 
formed) see (1); for formn. from chlorobenzene (3:7903) with ethylene -f AICI3 at 80® 
under pressure (3,5-diethyl-l-chlorobenzene is also formed) see {2}.] 

Con oxidn. with alk. KMnO< yields (1) o-chlorobenzoic acid (3:4150). 

[C on htg. with 15% NaOH + Cu powder for 2 hrs. at 315-320° in steel autoclave is 
thought (1) to undergo partial rearrangement, thus yielding some m-ethylphenol (1: 1744).] 
[C on passing through an Fe or Ni-Cr tube at 675-700° is alleged (3) to lose HCI with 
production of phenylethylene (styrene) (1:7435).] 

[C on htg. with done. NH3 + CuO for 20 hrs. at 225° yields (2) o-aminoethylbenzene.] 

3:8550 (I) Meharg, Allen, J. Am. Chem. Soc. 54, 2920-2922 (1932). (2) Dreisbach (to Dow 
Chem. Co.), U.S. 2,159,370, May 23, 1939; Cent. 1939, II 1775; C.A. 33, 6875 (1939). (3) Smith 
(to Naugatuck Chem. Co.), U.S. 1,687,903, Oct 16, 1928; Cent. 1929, 1 2922; CJL. 23, 156 (1929). 


3:8570 p-CHLORO -ETHYLBENZENE C 8 H 9 C1 

cjh~cih<^ 'yci 

B.P. 180-182° (1) Df a « 1.0463 (4) 

180-181° (2) 

179-180° (3) (4) Dj® = 1.0575 (3) 

178-179° at 760 mm. (5) 

75-80° at 16 mm. (5) 


Beil. V - 354 
Vi-(176) 
V 2 - 


njf - 1.5223 (3) 
ni? = 1.5235 (4) 


[For prepn of C from ethylbenzene (1 : 7410) with CI2 in the dark and in pres, of I2 (2) 
or with SO2CI2 + AlCla {1} see indie, refs.; for prepn. of C from chlorobenzene (3:7903) 
with EtBr AICI3 (3) or EtOH + AICI3 (4) see indie, refs.; for prepn. of C from p-chloro- 
acetophenone (3:6735) by reduction with Zn/Hg + HCI (27% yield) see (5).] 

C on oxidn. with Cr03 in AcOH (3) or with HNOa(2) yields p-chlorobenzoic acid (3:4940), 
m.p. 234° (3). 

[C on attempted nitration gives only (3) a liquid mixt. of isomers.] 

[C wdth Br 2 in AcOH -j- trace of I 2 yields (2) 3-bromo-4-chloro-ethylbenzene, b.p. 143- 
144° at 10 mm. (2); C with Br 2 in CHCI3 exposed in silica flask to sunlight yields (2) V~ 
chloro-er-bromo-ethylbenzene, b.p. 120-121° at 8 mm. (2) ) 
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{C on htg- with 15% NaOH -f Cu powder for 2 hrs. at 315-320° in a steel autoclave ia 
thought (6) to undergo partial rearr., thus yielding m-ethylphenol (1:1744),} 

[0 on passing through an Fe or Ni-Cr tube at 675-700° is alleged (7) to lose HCl with 
production of styrene (1 .7435).} 

3:8570 {1} T5Ki r Eberhard, Ber 26, 2944 (1893). (2) Varna. Sahay, Subraromonium, J. Indian 
Chem. Sac. 14, 157-159 (1937). (3) Schreiner, J. prakt. Chm. (2) 81, 557*558 (1910). (4} 
Tsukervanik, J Gen. Chem (l7.SS.i2.) 8, 1512-1515 (1938); Cent. 1939, 1 4929; C.A. 33, 4587 
(1939). (5) Lock. Bayer. Ber 72, 1068 (1939). (6} Meharg, Allen. J. Am. Chem Sac. 54, 2920- 
2922 (1932), (7) Smith (to Naugatuck Chem. Co), U.S. 1,687,903, Oct. 16, 1928; Cent. 1929, 1 
2922; C'A. 23, 156 (1929). 


3; 8575 l, 6-DICHLORO PENTANE CsHjoClj Beil. I - 131 

(Pentamethylenc dichloride) Ci.CH 2 .CHj.CHj.CH 2 .CHj.Cl Ij*-( 43) 

M 95) 

B.P. P.P. 

182.3° cor, at 760 mm. (1} -72.8° (1) flj* = 1.0940 (3} {7} 

179.5-180.5° (2) 1.0918 <l) 

178-180° (3) 

176-178° si. dec. {4} Df * 1.1028 (8) of? - 1.4363 (8) 

102.4° at 60 mm. (8) 1.0697 (1) 

79-80° at 21mm. (4) 

76-78° at 21mm. (5) 

68° at 14 mm. (4) 

64-66° «t 10 mm. 0} 


Colorless liq. with characteristic odor; sol. erg. eolv., jn3ol nq, 

(For prepn. (yield 77-78% (1); 75-80% (4)) from V-benzoylpiperidine (Beil. XX-46J 4- 
PCI 5 see (4) (1) (2); note that by-product benzomtrile may be removed by acid hydrolysis 
(4) (9) (2) or stdg with aq. (10) ; for prepn. from pentanediol-1,5 (1 • 6519) + PCU in CCL 
Bee (5); for prepn. from A^-dibenzo>dpentamethylenediamme + SOCI 2 see (11 J {12}; for 
forran. (19%) m direct chlorination of 1-chloropentanc see (8).] 

C htd. in s.t. 5 hrs. at 130° with NaCN in MeOH yields (5) 1,5-dicyanopentane (pimeloni- 
trile ) which after hydrolysis with cone. HCi at 1 10° for 5 hrs. (5) gives piraelic acid (1 : 0456), 
m.p. 104° (5). 

{For reaction with Nal in acetone see (8).] 


® l,6-bis-(PhthaUmido)pentane {Beil. XXI -493]: from C + K phthahmide m 60-70% 
yield (13) by htg. at 190-200°, pale yel. ndts from CHClj + ale., m.p. 186° {13}. 
{The half reaction prod., viz., l-chtoro-5-phthahmidopeatane #-(<-chlorc>-«-amyl)- 
phthahmide (14), has m.p 30-31° (14).] 

Pentamethy5ene-w,£j'-bis-(isothiourca hydrochloride): zaonohydr&te, m.p. 206° 

(15), anhydrous cpd., mp. 210° (15). {From C with thiourea (2 moles) in n-BuOH 
refluxed 1 hr. (15).} 

1,5-Diphenoxypentane (pentamethylene glycol diphenyl ether) {Beil. VI-147]: 

m.p 48-49* UC}; b.p. 340* a!, dec., 215-217“ at 12 mm. (16). [From 0 in 75% yield 
on protracted boilg. (30 hrs. ) w ith large excess (3 moles ) sodium phenolate in ale. (16).} 


3:8575 (1) Serwy. Bu!! toe. chm Belff 42, 486, 488 (1933). (2) Clarke, J. Chm Soe. 101, 1S05 
(1912) (3) 11 9 ditch, Du ns tan, Z Elektroehem 18, 883 (1912)- (4) von Braun, Ber 37 2918- 

2920 (1904). (5) Pummerer, SchOnsamgruber, Ber. 72, 1842 (1939). (6) Boat, Conn, Od Gat J. 
32, No. 3, 17 (1933). (7) Buna tan, Htlditch. Thole. J. Chem Sac. 103, 137 (19131 (8) Hass 

Huffman, J. Am. Chem. Soc. C3, 1233-1235 (1941) (9) von Braun. Sobecki, Ber . U 1469 <19111 
110) Z.ppi, Bull, tftra (4) 19. 319 (1916). 1 1 
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3:8595 n-BUTYL d,f-a-CHLOROPROPIONATE H C 7 Hi 3 0 2 C1 Beil. S-N. 162 
n-C4H 9 O.CO.C.CH 3 


B.P. 183.5-185.0° at 760 mm. (1) 
71.6-72.6° at 10 mm. (1) 


D| 0 = 1.0253 (2) Hd «* 1.4263 (2) 


3:8595 (1) Burkhard, Kahovec, Momtsh. 71, 340 (1938). (2) Schjanberg, Z. physik. Chem. 

A-172, 230 (1935). 


3:8596 ETHYL d,?-a-CHLORO-n-VALERATE C7H13O2CI Beil, n- 302 

CH 3 .CH 2 .CH 2 .CH.COOC 2 H 5 Hi— 

Cl Ut ~ 

B.P. 185° at 762 mm. (1) Z)L 1S = 1.040 (1) n'J = 1.43071 (II 

Iiq. with peppermint-like odor; insol. aq.; sol. ale., ether. 

[For prepn. of C from a-chloro-n-valeronitrile with abs. EtOH + HC1 Bee (1).] 

3:8596 (1) Servaia, Rec. trav. chim. 20, 47-48 (1901). 

3:8597 ETHYL 7-CHLORO-n-BUTYRATE CeHiACl Beil. D - 278 

CH 2 .CH 2 .CH 2 .COOC 2 H 6 Di-(124) 

^ n 2 -(254) 

B.P. 186° at 760 mm. (1) Df = 1.0764 (4) n?, 0 = 1.43107 (4) 

183-184° (2) 

77° at 16 mm. (3) 

76° at 16 mm. (4) 

72° at 16 mm. (12) 

70-71° at 10 mm. (5) 

64-66° at 10 mm. (6) 

[For prepn. of C from -y-chloro-n-butyrie acid (3:0020) with EtOH -f H2SO4 (80% yield 
(3)) see (3); from 7-chloro-n-butyronitrile with EtOH -f HCI see (2); from 7-ethoxy-n- I 
butyric acid by htg. with SOCl 2 (77% yield) see (5); from ethyl n-butyrate (1:3127) with 
S0 2 C1 2 + dibenzoyl peroxide in CCI4 (40% C + 10% a- and 40% /9-ieomers) Bee (7); from 
7-ethoxy-n-butyryl chloride (12) in almost 100% yield merely by htg. at 100° for 10 hrs. 
see (12).] 

C added dropwise to solid KOH at 180° loses HCI and by ring closure yields (8) ethyl 
cyclopropanecarboxylate [Beil. IX-4, IXi-(3)J, b.p. 134°. 

[C heated with Nal in acetone yields (5) (6) (9) ethyl 7-iodo-n-butyrate, b.p. 69-71° at 
3 mm. (5), 84-85° at 4 mm. (9); C with excess MeMgl yields (10) 5-chloro-2-methyl' 
pentanol-2; C with NaN 3 in aq ale. yields (11) ethyl 7-azido-n-butyrate; C with diethyl- 
amine in s.t. at 100° yields (3) ethyl 7-diethylamino-n-butyrate, b.p. 73-75° at 4 mm. (5).] 

C on htg. with cone. HCI yields (5) 7-chloro-n-butyric acid (3:0020). 

For the amide, anilide, p-toluidide, and other derivs. corresp. to C Bee 7-chloro*n-butync 
arid (3:0020). 

® 1-Ph enylpyrroli done -2 [Bril. XXI-237 ]: Cryst. from aq., m.p. 69“ (12). [From C 
with aniline at 110° for 1 hr. (12).] 
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3:8597 (l) Henry, Bull. Dead. ray. Bely. (3) 35, 507-520 (1S9S); Cent. 1898, II 273 {2} Henry, 

Butt. toe. ehim. (2) 45. 341 (1S86). (3) Wohlgemuth, Ann, chim. (9) 2, 307, 31G (1914). {4) 
Karvonen, Ann. Acad. Set. Fennicae A-10, No. 4, p. 21 ; Cent. 1919, III SOS. (5) Elicke, Wright, 
Zienty, /. Am. Chan. Sx. 63. 2489-2490 (1941) (0 Conant, Kirner, J. Am Chem. Soc . 46, 

249 (1924). (7) Price, Schwarcz. J. Am. Chem. Soc. 62, 2894-2895 (1940). {8} Rambnud, Bull, 
ex. (him. (6) 5. 1504 (1938). (9) Fuson, Arnold, Cooke, J, Am. Chem. Soc. CO, 2272 (1038) 
110} Henry. Campl. rend. 113, 1223 (I90G). 

|ttl Curlius, Giuimi, Bn. #5, 1040 (1912). {12) Prelog. IJeimhack-JubaM, Btr . 74, 1703- 
1704 (1911). 

318000 2-CHLORO-l,4.DIMETHYLBENZENE 
(eso-Chloro-p-xylene) 


B.P. 180.8° (1) M.P. +2° (2) 

180° at 167 mm, (2) +1.0° {4) 

183.C-185.0” (3) 

18 t a (1) 

183-184° (5) 

{For prepn. of 0 from p-xylene (1:7415) with Cli in pres, of Fc (82-80% yield (4)) (5) 
or Ij (2), by refluxing with FbClt.2NH4Cl {0), with SOjCl* + Aids (7). or with Cl* aq. (1) 
sec mdie. refs.; for prepn. of C from p-xylidme (BcU. XI 1-1135, Xlh-(4SS){ via diazotization 
and use of CtijClj reaction see (3).| 

6 on nitration with a mixt. of HNOj + H*SQ« acids as directed (4) (8) gives 5-nitro-2- 
chloro-l ,4-diaiethyJbcnzene, cryst from ether, ra p. 77-78° (4>, 78° (S) (accompanied by 
other products). {This monoid tn>C on further nitration yields 5,G-dmitro-2-chJoro-M* 
dimcthyibciucne, eryst. from nlc., m p. 101® (4).J 

0 on moncrtulfonalion with fumg HiS0« (2J, 100% HjSO* (4), or cldorosulfcmic acid (9) 
yields S-chloro-M-dimethylbenzencsidfomc acid-5 {Bed. XI-I27] (corrcsp. sulfotiyl chloride, 
m.p. 50* {4) (0); sulfonamide, m.p. 185“ (4); suHonaniiidc, m.p. 155° (4)). 

(C on further chlorination yields mainly 2,5«licMor»-I,4-<limcthyU>cnzcnc {Beil. V-3S4J, 
m.p. 71° (2) (4J, b.p 221* Cor. (2|, 224° at 4 <0 mm (4) (together with email amts, of other 
prods. ).J {For side-cham chlorination of 0 and con version of resultant prods, by hydrolysis 
to 2-chlorohenrencdicarbosyIic ncid-1,4 (chlorotcrrphlhaiic acid) (3 4995) see (JO),] 

0 with Brj + Fc J5) or with Brj -4- IIXOj +• H-BOj (11 ) as directed yields 5-bromo-2- 
ddoro-1 ,4-dimelhylbenzcnc {Bed. V-3S5}, Uts. from hot a!c., m p. GO* (5) (11). [Some 
dibromo-C, m.p. 93*. and tnbromo-C, m.p. 234®, arc also formed (5) { 

S:PGM (l) DaUft. Fernandes, / Am. Chem. Soe. M, 1811 (1910) (2) Kluce, Btr. jg, 2099 

<18*5). (3) KoWrauwrh. 1‘onerot*. Monatth. 61, 369 11931) {*) Wahl. Ana. eh\m (11) 5, 

6-82 (1936) ( 5 ) U'illcertxlt. Wolficn. J. prakt. Chem. (2) 39, 402-105 (18S9) {«} Seycwct*, 

Dial, Corn j*. errut J 35, J12J (1902). (7) T<3fd, Lhrrhard. Bn 20, 2912 (1893). (8) Yam*. 
Unman, J lruhnn Chem Soc. 12, 640-541 (1935). (9) I.G., lint. 2S1.290, Jan. 25, 1928; French 

611.319. Oct. 5. l»2S; Cent 1929, It 352. (10) I.C . French 663,791, Aug. 20, 1929; Cent. 1029, 
11 2731 

(11) Vwrua, Itaman. /, Indian Chtm. Sx- X2, 248 (1035), 


CUj C 4 H B C1 Beil. V. 384 

Vi-(180) 
Vi- 


£>i 5 - 1.0589 (4) 
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C on oxidn. withdil. HNOain a s.t. yields (2) {3) 3-chIoro-2-methylbenzoic acid (3:4435). 
[The behavior of C on nitration has not as yet been reported, all three possible mononitro 
derivatives have, however, beenjndependently prepared; viz., 4-nitro-C, m.p. 46° ( 4 )- 
5-nitro-C, m.p. 101° (5); 6-nitro-C, m.p. 62° (6).] * 

C on sulfonation yields exclusively 3-chloro-l,2-dimethylbenzenesulfonic acid-6 [Beil. 
XI-121J (corresp, sulfonyl chloride as yet unreported; corresp. sulfonamide, m.p. 199° (2)). 

[C with Cl 2 in pres, of Fe yields (1) 3,4-dichloro-l I 2-dimethylbenzene, b.p. 234°, m p 
8-9° <2)1 

3:8645 {1} Hinkel, Ayling, Walters, J. Chcm. Soc. 1934, 1947-1948. (2) KrQger, Ber. 18, 1755- 
1758 (1885). (3) Claus, Bayer, Ann. 274, 305-311 (1893). (4) Hinkel, Ayling, Walters, J. 
Chem. Soc. 1934, 287. (5) Hinkel, J. Chem. Soc. 125, 1852-1853 (1924). (6) Hinkel Collins 
Ayling, J. Chem. Soc. 123, 2972 (1923). 


3:8650 1 ,1-DICHLOROHEPTANE Cl C 7 H u Cl 2 

ch,.oh..ch 2 .ch2.ch!.ch2— in 

k 

B.P. 191° cor. (1) 2>|° = 1.011 (3) 

82-84° at 30 mm. (2) 

83° at 20 mm. (3) 


Bell. I - 154 
Ii-( 57) 
I, -(117) 


ng = 1.4440 (3) 


[For prepn. of C from n-heptaldehydo (1:0183) with PCI, at 150° (1) (2) (16% yield 
(6)), in the cold (61% yield (4)) (II), or in CsHe at 20° (3) (50%yield (5)), see indie, refs, 
(much loss is incurred by polymerization of the initial aldehyde by the HC1 resulting in 
the reactn.).] 

C with ale. KOH gives (1) (2) 1-chloroheptene-l (3:8219) and on protracted actn. (1) (2) 
heptyne-1 (1:8085), b.p. 100°. — C passed over soda-lime at 420° (3) (5) or htd. with 
powdered KOH + mineral oil at 250° (5) or dropped onto NaNH.CgHj (7) or treated with 
NaNH 2 in xylene or mineral oil (60% yield (8) (10)) (9) gives n-amylacetylene (heptyne-1) 
(1:8085). 

[For conversion of C to 1,1-difluoroheptane by use of HgO + HF see (6).] 


3:8650 (l) Limpricht, Ann. 103, 81-82 (1857).* (2) Welt, Ber. 30, 1496 (1897)- (3) Bachmann. 
Hil), J. Am. Chem. Soc. 50, 2730-2732 (1934). (4) Loevenich, Losen, Dieriebs, Ber. 60, 951 
(1927). (5) Hill, Tyson, J. Am. Chem. Soc. 50, 172-176 (1928). (6) Henne, Renoll, Leicester, 
J. Am. Chem. Soc. 61, 938-940 (1939). (7) Bodroux, Compt. rend. 208, 1023 (1939). (8) Bour- 
geul, Ann. ckim . (10) 3, 223-224 (1925). (9) Meunier, Desparxnet, Bull. soc. chim. (4) 35, 481-482 
(1924). (10) Guest, J. Am. Chem. Soc. 47, 862 (1925). 

(11) Kuz’min, Soobschemie o Nauch.-Isslodovatel Rahote Kiev Ind. Inti. 2, 18 (1940); C.A. 37, 
3047(1943). 


3:8655 ISOBUTYL 0-CHLOROPROPIONATE C 7 Hi 3 0 2 Cl Beil. H-250 

(CH 3 )2CH.CH 2 .O.CO.CH 2 .CH 2 Cl Hi— 

,U2 — 

B.P. 191-193° (1) Dl a = 1.0323 (2) Tl™ = 1.4295 (2) 

3:8655 (l) Moureu, Ann. chim. (7) 2, 172-173 (1894). (2) Schjanberg, Z. physik. Chem. A-172, 
231 (1935). 



105 


SOLIDS 


S:0765 


out, pyridine reactn. gives (100% yield (31)) p-chlorobenzalmalonic acid, m.p. 197-198° 
dec. (31}.l 

C on mononitration with cone. HNO 3 + cone. H 2 SO 4 at 80-90° gives (32) (33) 4-chloro- 
3-nitrobenzaldehyde [Beil. VII-262], ndls. from CHCb/lgr. or from aq , m p. 62° (32) (33); 
ndls. from dil. ale., m.p. 64.5° (34) [oxime, pale yel. ndls. from ale., m.p. 146° (34), 141.5- 
142.5° (35); phenylhydrazonc, mp. 148.5-149 5° (35), p-mtrophenylhydrazone, or. ndls., 
m.p. 278-279° (34); semicarbazone, yel. ndls., m.p 244-245° dec. (35)]. 

C htd. at 100° with 1 mole aniline gives (16) (36) p-chlorobenzalaniline, pale yel. pi., 
from ale., m.p. 62° (16) (36); C htd. with 1 mole p-toluidine gives (16) (36) p-chlorobenzal- 
p-toluidine, colorless ndls from ale., m p. &5° (16) (36). 

[For conversion of G with MeMgX to p-chlorophenyl-metbyl-carbinol and dehydration 
of latter to p-chlorostyrene see (46).] 

® />-Chlorobenzaldoxime (anfi form): cryst. from ale., mp. 106-107° ( 6 ) (37). [From 
C + NH 2 OH.HCI + NajCOs ( 6 ); the syn isomer has m.p. 142° (37), 140° ( 6 ), and 
on fusion is converted to anti isomer ( 6 ).] 

© />-Chlorobenzaldehyde phenylhydrazone: It. yel. cryst. from dil. ale., m.p. 127- 
127.5° (35), 126-128° (38). [For study of kinetics of formn. see (39).] 

® />-Chlorobenzaldehyde p-nitrophenylhydrazone : dk. br. cryst. from ale., m.p. 216.5° 
u.c. (40), 224° (41), 218-220° (35). 

® /i-Chlorobenzaldehyde 2,4-dinitrophenylbydrazone: or. cryst., m.p. 270° (42), 265° 
(45), 264° cor. (43). [Use in detn. of C (43).] 

® p-Chlorobenzaldehyde semicarbazone: tbls. from pyridme (10), ndls. from MeOH 
(44, m.p. 230° (10) (47), 232-233° (44). 

3:0765 (1) Blanksma, Chem. 1 Yeekblad 6, 909 (1909). (2) Mayer, English, Ann. 417, 78-79 
(1918). (3) Kahovec, Kohlrausch, Z. physik. Chem. B-38, 138 (1937). (4) Jackson, 'White, 
Ber. 11, 1043 (1887). (5) Jackson, White, Am. Chem. J. 3, 31-32 (1881). (6) Erdmann, 
Schwechten, Ann 260, 63-65 (1890). (7) McEwen, Org. Syntheses, Coll. Vol. 2 (1st ed.), 133- 
135 (1943). (8) Erdmann, Kirchhoff, Ann. 247, 368 (1888). (9) Hoechstcr Farbwerke, Ger. 
207,157; Cent 1909, 1 962. (10) Law, Perkin. /. Chem. Soc. 93, 163G (1908). 

(11) Lock, Bayer, Ber. 72, 1067 (1939). (12) Kaeswurm, Ber. 19, 742 (1880). (13) B5ck, 
Lock, Schmidt, Monatsh. 64, 407 (1934) (14) Beilstein, Kuhlberg, /Inn. 140, 32S (1808). 

(15) Beilstein, Kuhlberg, Ann 147, 352-353 (1868). (16) von Walther, Raetze, J. yrakt. Chem. 

(2) 65, 259-264 (1902). (17) van der Lee. Bee trav. chim. 45, 678-680 (192G) (18) Bodroux, 

Compt. rend. 138, 701 (1904); Bull. soc. chim (3) 31, 685-588 (1904). (19) Stephen. J. Chem. 
Soc. 127, 1874 (1925). (20) Hinkel, Ayling, Benyon, J. Chem. Soc 193G, 312. 

(21) Ger. 281,212, Dec. 15, 1914, Cent. 1915, I 178; Ger. 403,489, Sept. 29, 1924; Cent. 1925, 
I 1369; Brit. 334,009, Sept. 18, 1930; Cent. 1930, II 3850. (22) van der Beek, Bee. trav. chim. 

61, 411-413 (1932). (23) Carothers, Adams, J. Am. Chem. Soc 46, 1681-1682 (1924). (24) 
Law, J". Chem. Soc. 99, 1114—1115 (1911). (25) Shankland, Gomberg, J . Am. Chem. Soc. 52, 
4975 (1930). (20) Eitel, Lock. Monatsh. 72, 392-409 (1939). (27) BaiLir, Barney, Miller, 
J. Am. Chem. Soc. 58, 2110-2111 (1936). (28) Molt, Bee. trav chim. 56, 233-246 (1937). (29) 
Gomberg, Van Natta, J. Am. Chem. Soc. 51, 2241 (1929). (30) Wilstaedt, Ber 64, 2693 (1931). 

(31) K. C. Pandya, R. B. Pandya, Proc. Indian. Acad. Sex. 14- A, 112-122 (1941); C.A. 36, 
1599 (1942). (32) Erdmann, Ernst, Hugho, Ann. 294, 380 (1897). (33) Hodgdon, Smith. 
J. Soc. Chem. Ind. 49, T40S— 110 (1930). (34) Hodgson, Beard, J. Chem. Soc. 1927, 20. (35) 
van der Lee, Bee. trav. chim. 45, 278-2S1 (1926). (36) DeGaouck, LeFevre, J. Chem Soc. 193S, 
741-742. (37) Brady, McHugh, J. Chem. Soc. 125, 551 (1924). (38) Charlton, Earl, Kenner, 
Luciano, J. Chem. Soc. 1932, 40. (39) Bodforss, Z. physik. Chem. 109, 242 (1924). (40) Shoppee, 
J. Chem. Soc. 1931, 1232. 

(41) Hodgson, Handley, J. Chem. Soc. 1928, I8SC. (42) Blanksma, Wackers, Pec. trav. chim. 
®5 (/ G58 (1936).^ (43) Eitel, Lock.^Afonofc*. 72^ 389-390 (1939). (44) Henderson, Hedbron, 


J. Dry. Chem. 9, 1-8 (1944) . 
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(8) Rambaud, Bull. soc. chim. (5) 5, 1552-1565 (1938). (9) Rambaud, CompL rend. 200, 2089- 
2091 (1935). (10) Rambaud, Bull. see. chim. (5) 1, 1347 (1934). 

(11) Rambaud, Bull. soc. chim. (5) 1, 1328 (1934). 


3:8660 /.-XYLYL CHLORIDE / X™ p . CsH s Cl 

(p-Methylbenzyl chloride; ^ 
c^-chloro-p-xylene ) 


' BeiLV-384 
‘ ' Vi-(186) 

V 2 -(299) 


B.P. 192° at 760 m (1) Df = 1.0513 (2) n 5 = 1.5380 (2) 

98-101° at 27 mm. (2) 

93-91° at 20 mm. (1) 

90° at 20 mm. (3) 

81.5° at 16 mm. (4) 


[For prepn. of C from p-tolylcarbinol (1:5954) by distn. with HCI 6ee (3} (4A) (8); by 
treatment with PCI 3 (87% yield) see (6)j for prepn. from toluene (1:7405) with para* 
formaldehyde + HCI (75% yield (2)) see also (5); with st/m.-dichlorodimethyl ether 
(3:5245) + ZnCl 2 see (1) (5).J 

C stood with 2V/10 ale. NaOEt at 30° yields ethyl p-xylyl ether [Beil. VI-498], b.p. 203°, 
to extent of 15% yield in 6 hrs., 40.5% in 24 hrs. (7) cf. (8) (9). [For data on rate of 
hydrolysis with acid or alk. in acetone soln. at 30° see (10).] 

C with Mg in ether yields RMgCl; on carbonation at 0° (11) this yields p-CHj.CsH*.- 
CH 2 .COOMgCl; this upon acidification presumably (no record) would yield p-tolylacetic 
ac. [Beil. DC-530], m.p. 92°; on treatment (12) with C 2 H s MgBr, however, it gives a mixt. 
contg. 54.2% p-tolylmalonic ac., sepd. with Cj He, cryst. from aq., m.p. 143.5-144.5° with 
evoln. of CO 2 (12). [Use of isopropyl MgCl instead of CaH^MgBr gave 93% p-tolylmalonic 
ac._{12).] 

0 boiled for 6 hrs. with 10 pts. 7% NaHCC>3 soln. gave (66% yield (2)) p-tolylcarbinol 
(1:6954). 

(§) N-(p-Xylyl)phthalimide [Beil. XXI-468]: from C by htg. at 180° with K phthalimide 
(3); ndls. (from dil. ale.), m.p. 116-117° (3), 120° (13). 

3:8G60 (l) Stephen, Short, Gladding, J. Chem. Soc. 117, 520 (1920). (2) Shorygin, Bogdanow3, 
J. Applied Chem. (U.S.S.R.) 11, 1217-1221 (1938); Cent. 1939, II 1277; C~A. 33. 4216 (1939). 

^ 0 r — r# m erz ni 1 19001. .(4) Bennett, Jones, J. Chem. Soc. 

HI). (5) Hfll, Short, J. Chem. 

■ ■ . (7) Franzen, J. prakL Chem. 

■ ■ I. (9) von Braun, Engel, .Ann. 

. (1934). 

(vanoff, Pchenitchny, BuB. soc. 

.78 (1922). 


3:8665 4-CKLORO-l,3-DIMETHYLBENZENE 
(unsym.-Chloro-m-xylene) 



Beil. V - 373 
Vi-(183) 
Vj-(291) 


B.P. 192.2-193.9° (1) (?) 

187-188° at 755 mm. (2) 

’ 186.5° cor. at 767 mm. (3) 
183-184° (6) 

73^75° at 16 mm. (4) 


- 1.0598 (3) ng - 1.5330 (5) 



3:BG57 

BeB. n - 41S 
Hi- 

n 2 >(397) 
nl 5 = 1.4625 {2) 


[See also y-chlorocrolonic acid (3:2170).] 

Although C is capable of existing in two geometrically isomeric forms, only this one is 
known; collateral evidence (but not actual proof) indicates that C is the trans stereoisomer. 

[For prepn. of C from ethyl vinylacetate [Beil. 11-407] (5) with Cl; in CCL (forming 
ethyl 0,vdichloro-n-butyrate) followed by treatment with ale. NaOEt at 0° (splitting out 
HC1} and giving 65% yield see (5); from ethyl -y-chloro-jS-hydroxj'-n-butjTate [Beil. HI- 
310, IIMI16J] by dehydration with P 2 0 5 (yields: G5% (4), 62.5% (3), 60% (2J) (6) (ac- 
companied by some -y-chlorocrotonic acid (3:2170) (3) {2} and also by ethyl r'Chloro 
vinylacetate (3)) see indie, refs.] 

C on hydrolysis with Ba(OH)j below 0° or even (but less advantageously) with IvOH 
gives (60% yield (3) {5)) [7) (2) -y-chlorocrotonic acid (3:2170), m.p. S3 0 ; note, however, 
that hydrolysis with hot cone. alk. gives also two other products, viz., 0(CH; — CH=CH.- 
COOH);, m.p. 195° (2), and fbydroxyerotonie acid, m.p. 108° (2). 

(C in EtOH/NaOEt undergoes addition of EtOH to unsatd. linkage followed to small 
extent by elimination of HC1 with consequent ring closure to a cyclopropane dertr.; e.g,, 
C (0.13-1 mole) m 2)4 pts. EtOH treated dropwise in cold with soln. of Na (0.0S7 mole) in 
the same vol. of EtOH as above gives (yields 42% (8), 25% (9)) ethyl T-chlortHS-ethoxy-n- 
butyrate, b.p. 10S 0-10S 5° at 20 mm., DP 5 = 1.078, nl 7-5 ~ 1.4295 [S), accompanied by 
a little (3% yield (S)) ethyl 2-cthoxycyc!opropane-l-carboxylate ( 1 -carbethoxy-2-et hoxy- 
cyclopropane), b.p. 77.50-77.75° at 13 mm., El? = 0.995, nl? =* 1.453 (S); the latter is 
also obtd. (22% yield (S)) by distn. of the ethyl 7-chloro-d-«thoxy-n~butyrate with dry 
powdered KOH at 180° and 45 mm, press.] 

[C on dropwise addition to dry powdered KOH at ISO 0 gives ethyl Cyclopropaoe-1- 
carboxylate {Beil. IX-4, IXt>(3)], b.p. 130° at 72S mm., D = 0.970, nl? == 1,416.] 

(C with excess dry powdered CaBr; heated several days under reflux gives (2) (10) ethyl 
7-bromocrotonate. — C (1 mole) with Nal (1 mole) in acetone reacts readily at ord. temp, 
pptg. NaCI (80% theory) and yielding (3) ethyl -y-iodocrotonate, b.p. 92-93° at 2 mm.] 

[C with NaOAc in AcOH heated at 100° cf. (11) yields (8) ethyl ■y-acetoxycrotonate, b.p. 
115-116° at 15 mm., Dp - 1.075, nl? = 1.4445 (11).] 

[C with cone. aq. NH4OH not only has its halogen replaced by — NH* but also is hydro- 
lyzed with consequent formn. of i-aminocrotomc acid; this was not isolatable as such but 
only as its picrate, the m.p. of which, however, is not reported (2).] 

[0 with MejN (excess) in ale. contg. a trace of Nal in s.t. at 100° followed by evapn. 
with HCI gives (4) •y-dimctbylammocrotonie acid chi oromethy late (y-dimethylaminocroton- 
betain chloride), m p. 203-205° dec. (4).] 

3:6657 (l) Lespieau, Bull, toe ehim. (3) 33, 466-467 (1905). (2) Eambaud, Butt. toe. chim (5) 
3, 139-141 (1936) (3) Braun, J. Am. Chtm. Soe 53, 3167-3176 (1930). (4) Lirmeweh Z. 

phyixol. Chtm. 176, 217-221 (1928). (5) Glattfeld, RieU, J. Am. Chem. Soc. 62. 976 (1940). 
(6) Lespieau, Compf. rend 130, 1410 (1900). (?) Bacher, Benninga, liec. tmt. chim. 55, 610 (1936). 
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3: 8657 ETHYL -y-CHLOROCROTONATE C*H 8 0*C! 

CH-.CH=CH.COOC;Hj 

k 

B.P. 191-193° at 760 mm. (!) D- « 1.130 (2) 

84-85° at 16 mm. (2) 

80° at 10 mm. (3) 

77-82° at 12 mm. (4) 

66-68° at 2 m (3) 
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3:8667 d,l-«-CHLOROETHYLBENZENE H C 8 H 9 C1 

(Methyl-phenyl-carbinyl / v I 

chloridet \ V- y— CH 3 


BeU. V - 354 
Vi-(177) 
V 2 -(377) 


B.P. 195° dec. U) 

194° dec. (2) 

90- 91° at 33 mm. {3) 
82-83° at 18 mm. {4} 
81-82° at 17 mm. (5) 

91- 92° at 16 mm. (6) 
69-70° at 13 mm. (7) 
67.5° at 12 mm. (8) 
68° at 9 mm. (9) 


iff = 1.0630 (9) rig - 1.6270 (9) 
Ci 3 = 1.0508 (6) rig = 1.6337 (6) 


C even on stdg. tends to lose HC1 with formn. of styrene and styrene polymers {9); such 
decompn. is facilitated by pres, of any HCI and C could not be dried with P 2 Ofi {10). 

[Both opt. act. stcrcoisomerides of C are known but cannot be discussed here.] 

[For prepn. of C from methyl-phenyl-carbinol (1:6475) with 6 N HCI (75% yield {3)) 
(7), with aq. HCI in pres, of CaCl 2 (2) {8), with HCI + ZnCl 2 (71% yield {11)), with S0C1 2 
(82-88% yield {11)) {4) {5) {10), or with acetyl chloride (3 : 7065) {12) see indie, refs.; from 
ethylbenzene (1:7410) with CI 2 in light {1) {13) {14) {15) or in pres, of 1% PCI S (90% 
yield {16)) see indie, refs.; from styrene (1:7435) by addn. of HCI {9) {17) {18) under 
press, in solvent (100% yield (19)) or at —80° (68% yield {29)) see indie, refs.; for formn. 
of C from methyl-phenyl-carbinyl MgBr during reaction with cyanogen chloride (47% 
C + 10% methyl-phenyl-carbinyl cyanide -f- 5% 2,3-diphcnylbutane) see (6); for formn. 
of C from methyl phenyl ketone (acetophenone) (1:5515) during reduction with Zn/Hg + 
HCI see (20).] 

[0 passed at elevated temp, over dehydrohalogenating cat. {21), or htd. with* pyridine 
in s.t. 6 hrs. at 130° (77% yield (22)), or boiled with a small excess quinoline for M h 1 - 
(75-80% yield (10)) (23), or its quat. salt with pyridine htd. in vac. (24), or htd. with 
acids less volatile than HCI (25), or htd. with salts of org. bases (26) (23) yields styrene 
(1:7435), b.p. 145°.] 

(C with H 2 and Pd in pres, of MgO as specified (8) gives rapidly and quant, ethylbenzene 
(1:7410); note that C reduces much more readily than the isomeric 0-chloroethylbenzene 
(3:8712) (8).] 

C on hydrolysis, e.g., by boilg. with 25% excess of 10-15% aq. Na 2 C03 soln., gives 
(90% yield (16)) (27) methyl-phenyl-carbinol (1:6475) q.v.; C with aq. ale. or with aq- 
ale. NaOH gives at 50° only (5) methyl-phenyl-carbinol; at 100° both styrene (1:7435) 
and a,a-diphenyl-diethyl ether are also formed (5); under certain circumstances a-diphenyl- 
diethyl ether may also appear (5) (1). [For study of hydrolysis of C in acetone contg. 
HgCl 2 see (4).] 

[0 with aq. Na 2 S03 on boilg. for 9 hrs. (14) (7) gives (43-45% yield {14}) sodium «* 
phenylethanesulfonate (corresp. sulfonyl chloride, ndls. from ale., m.p. 79° (14) cf. (7), 
corresp. sulfonamide and anilide are unreported).] 

C on oxidn. with Cu(N0 2 ) 2 (13) or on boilg. with aq. or dil. ale. soln. of hexamethylene- 
tetramine {28) gives (60% yield {13)) methyl phenyl ketone (acetophenone) (1:6515). 

3:8667 (1) Schramm, Monatsh. 8, 101-105 (1887). (2) Engler, Bethge, Ber. 7, 1127 (1874). 
(3) Norris, Watt, Thomas, J; Am. Ckem. Soe. 3S, 1078 (1916). (4) Read, Taylor, J. Chem. Soc- 
1940, 681. (5) Ward, J. Chem. Soc. 1927, 445-458. (6) Grignard, Ono, Bull, soc . cMm. (*) 
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{For prepn. of G from 1 , 2 -dimethylbenzene (m-xylene) (1:7420) with CL in preg. of I 2 
see ( 6 ) (3), with SO 2 CI 2 in the dark see (7), as by-product in prepn. of m-xylyl (di)chloride 
(3:8700) see (5); for prepn. of C from 4-atnino-l ,2-dimethylbenzene (unsym.-m-xylidine) 
[Beil. XII-llll, XIIi-(483)] via diazotization and use of CU 2 CI 2 reaction see (2) (1); for 
formn. of C from 1,3-dimethylhenzenesulfonic acid^l [Beil. Xl-123, XIi- (34)] by htg. with 
SOCI 2 in a s.t. at 160° for 3-4 hrs. see ( 8 ); for formn. of C from 4-bromo-l,3-dimethylbenzene 
via conversion to RMgBr and reactn. with Cl.CN see (4); for prepn. of C from p-chloro- 
toluene (3:8287) by chloromethylation with CH 2 O + HC1 to 4-cbloro-3-(chloromethyl)- 
toluene and subsequent reduction with Zn -f NaOH see (20) ] 

[For reactn. of C with 4,4'-tctrametbyldiamraobenzophenone (Michler’s ketone) + 
Na in toluene yielding 5is-(4-dimethylaminophenyI)-4-m-xylylcarbinol, odorless ndls. from 
m.p. 145°, see (9); for use of this prod, in prepn. of homologs of malachite green ale., (10) 
( 11 ) and other dyestuffs ( 12 ) see indie, refs.) 

C on oxidn. with KjCrjOy + H 2 SO 4 ( 6 ) (3) (7) yields 4-chloro-3-methylbenzoic acid 
(3.4915), cryst. from aq., m.p. 209-210° (3) (7). — C on oxidn. with aq. KMnOi gives 
(13) (14) 4-chlorobenzenedicarboxylic acid-1,3 (4-chloroisophthalic acid) (3:4980), ndls. 
from hot aq , m.p. 294.5° (14), 295° (13). 

C in AaO treated with mixt. of HNO 3 -f H 2 SO< os specified (15) yields 6-mtro-4-chloro- 

l, 3-dimethylbenzene (Beil. V-379, Vi-(184)], m.p. 42® (15). [The other mononitro derivs. 
of C have been prepd. indirectly, viz., 5-mtro-C (Beil. V-379] (16), m.p. 51°; 3-nitro-C, 

m. p. 72-73° (17).] 

C on sulfonation with a mixt. of equal pts fumg. H 2 SO 4 + cone. H ; S0 4 yields (18) 4- 
chloro-l,3-dimethylbenzenesulfonic acid -6 [Beil. XI-123] (corresp. sulfonamide, m.p. 195° 
(3)). 

G on bromination with Br 2 + HNO 3 /H 2 SO 4 mixt. (19) yields 6-bromo-4-chloro-l,3- 
dimethylbenzene [Bed. V-374], m.p. 66 ° (19). 


3:8665 (1) Kohlrausch, Pongratz, Monatsh. 64, 370 (1934). (2) Klagcs, Ber. 29, 310 (18961. 
(3) Jacobsen, Bcr. 18, 1761 (1885). (4) Grignard, Bellet, Courtot, Ann. chim. (9) 4, 45 (1915). 

/ci irin. d- — »f«. o — , — pj -jj) 

111 

Cl 


I 1274. 



V’ I • 

chim. (2) 28, 343 ( 18 //). (19) Varma, Raman, J. Indian Chem. Soc 12, 248 (1935). (20) 
Tuchunkur, Eichler (to I.G.), Ger. 509,149, Oct. 8, 1930; Cent. 1931, 1 360; [C.A. 25, 711 (1931)]. 


2-CHLORO-3-METHYLPHENOL OH C 7 H 7 OCI Beil. VI — 

Vlt— 
VI 2 -(355) 


B.P. abt. 194“ M.P. 55-56° 

See 3:1055. Division A: Solids. 
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C on sulfonation (4) (5) yields exclusively 4-chloro-l,2-dimethylbenzenesulfonic acid-5 
[Beil. XI-121] (corresp. sulfonyl chloride, aa yet unreported; sulfonamide, ndls. from ale 
m.p. 207° (4)). 

C with Cl 2 in pres, of Fe yields {2} 4,5-dichloro-l,2-dimethylbenzene, m.p. 76°, b.p. 240® 


3:8C75 (1) Claus, Groneweg. J. prakl. Chem. (2) 43, 257 (1891). (2) Hinkel, Ayling, Walters, 
J , Chem. Soc. 1934, 1947-1948. (3) Kohlrausch, Pongratz, MonaUh. G4, 371 (1934). {4} KrOger, 
Ber. 18, 175&-1758 (1885). (5) Claus, Bayer, Ann. 274, 305-309 (1893). (6) Huntress, Seikel, 
J. Am. Chem. Soc. Gl, 820 (1939). (7) Hinkel, Ayling, Walters, J. Chem. Soc. 1934, 286-2S7. 


3:8680 n-OCTANOYL CHLORIDE CH3.(CH 2 ) 6 .C=0 C 8 Hi 5 OC1 BeU. H - 348 


(n-Capryloyl chloride) 1 


n,- 




n.-(303) 

B.P. 

P.P. 



195.55° at 760 mm. 

(1) -01.1° (1) cf. (19) 

if, = 0.94483 

(1) 

194-195° at 756 mm. 

12) -63° to -03.5° cor. (18) 



188-193° 

(3) , 

= 0.04866 

(1) 

91° at 22 mm. 

(« 



83° at 15 mm. 

(5) (19) 

Hi 5 = 0.05349 

(1)' 

74r-77° at 11 mm. 

(6) 



1104-105° at 9 mm. (18)] 

n]?„ = 1.43408 (1) 


Care must be taken not to confuse C, the acid chloride of n-caprylic acid, with the cor- 
responding relatives of n-caproic acid (C®) and of n-capric acid (C 10 ); for this reason the 
name n-octanoyl chloride is preferred. 

[For prepn. of C from n-octanoic acid (n-caprylic acid) (1:1145) with PCI® (yield: 82% 
(19), 64% (7), with PCI® (2) (8), with PCU -f ZnCl 2 (90% yield (7)), with SOCl 2 (3) (96% 
yield (6)), or with oxalyl (di)chloride (3:5060) (18) see indie, refs.] 

[For use of C in prepn. of corresp. cellulose esters see (9) (10); for use in syntheses of 
glycerides see (11) (12); for use with AICI 3 in Friedel-Crafts synthesis of various ketones 
see (13) (14) (19); for use in prepn. of derivatives of vanillylamine see (4) (16); for cat. 
hydrogenation to octanaldehydc (1:0192) see (15).] 

[C with AICI 3 + phenol yields (17) 45% o-(n-octanoyl)phenol, m.p. 22.3°, b.p. 169-170® 
at 11 mm., = 0.9989, nfj 6 = 1.5169 (17) (semicarbazone, m.p. 157-158° (17)), aad 
38% p-(n-octanoyl)phenoI, m.p. 62°, b.p. 224-225° at 10 mm. (17) (benzoate, m.p. 107- 
108° (17)).] , - 

C on hydrolysis yields n-octanoic acid (n-caprylic acid) (1:1145) q.v. (for the amide, 
anilide, p-toluidide, and other derivs. corresponding to C see 1:1145). 

3:8G80 (1) Deffet. Bull. soc. chim. Belg. 40, 389-394 (1931). (2) Henry, Bull. acad. toy. Bek- 
01 r-n -to /to on,. /t_t nnn t nco. *>— | e ow_ 9 « /ieco^ lt\ ttnrdaOi Bull. 

(5) KraSt, 
89 (1939). 

■ (48 (1898). 

■ 929; Cent. 

1929 II 2743. 

(U) Heiduschka, Schuster, J. prakt. Chem. (2) 120, 155-156 (1928). (12) Robinson, Roche. 
King, J. Am. Chem. Soe. 54, 705-710 (1932). (13) Hartung, Munch, Deckert, Crossley, J.Am- 
Chem. Soc. 52, 3320 (1930). (14) Ralston, Bauer, J. Org. Chem. 5, 165-170 (1940). (15) W- , 
couitou, Bull. soc. chim (5) 6, 1181 (1939). (16) Nelson, J. Am. Chem. Soc. 41, 2124 (1919/- 
(17) Sandulesco'. Girard. Bull. soc. chim. (4; 47, 1309-1310 (1930). (18) Averill, Roche, King. 
J. Am. Chem. Soc. 51, 868 (1929). (19) Paquette, lingafelter, Tartar, J. Am. Chem. Soc. 65, 
686 (1943). ‘ • 
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~i . rM ltnn ^ f,i t-i.~-.-i. ». — J n- r X isa-189 0030). (8) Pad, MftUcr- 

4 , • ‘.I . ;* ' ' , ‘ ** ■ hln, Z. phyrik. Chem. A-187, 381 

: : ; . « ■ ■ ■ • • i ■ 

; ■ S". 0(3029). (12) Ibulziucwski, Her. 

>* , (14) Evans, Mabbott, Turner, J. 

Chem. Soe. 1927, 1159-1160, 1162-1163. (IS) Darapaky,^ J. jproA/. Chem. (2) 1<6, jfctf (1030). 


Ann. 436, 157 (1923). 

(21) Smith (to Naugatuck Chem. Co), U.S. 1,6S7.003, Oct, 1C. 1928; Brit. 298,152. Oct. 4, 
1927; Cent. 1939. I 2922; C.A. 23, 156 (1929). (22) Khacs, Kwl. Her. 36, 1632 (1003). (23) 
I.O., French 729.730, July 30. 1932; Cent. 1932, II 3015. (21) Dorougb (to du Pont Co.). U.S, 
1.892.3SG. Dee. 27, 1932; Cent. 1933, 1 2872; C.A. 27, 1897 (1933). (25) I.G., French 729,0S7, 
July 29. 1932; Cent. 1932, II 3015 (26) Naugatuck Chem Co.. French 721,843, March 8. 1932; 

Cent. 1932, II 2109. (27) Znl’kind, Berkovich, Amuain, Russ. 34,547, Feb. 2S. 1031; Cent. 1935, 
I 3347. (28) Fabr. do Laire, Gcr. 208.766. Jan. 2. 1914. Cent. 1914, I 589. 

Kleiman, J. Am. Chem. Soc . 65, 13-44 (19-13). 


»; 8670 2 ,2 -DICHLORO -OCT AtTE Cl CjlIuClj 

CHj.CHiCH t .CH2.CII:.CHr— d)-CHj 


B.P. 100-200° (I) 

(For prepn. of C from octanone-2 (n-hexyl methyl ketone) (1:5490) with PCI* fee (!).( 
3:8070 (1) Dachauer, Ann. 166,271 (1858). 


(29) Kharaaeh, 


BeU. I - 160 
It- 

Ir- 


3: 8075 4-CHLORO-1.2-DIMETHYLBENZENE 
(unsym.-Chloro-^xyJene) 


CH» C«H 9 C1 



Bell. V- 303 
Vi- 
Vr~ 


B.P. 1 95° u.c. (1) F.P. -6.25° (2) D\\ - 1.0602 (4) 

104° at 765 mm. (2) 

192.2-194.0° (3) 

191.5° cor. (4) 

75.6-75.8° at 16 mm. (3) 

[For prepn. of C from 4-ammo-I,2-dimetbylbcnsene (unaym.-o-xylidine) [Beil. XII- 
1103, XIIi'{480)J via diazotization and use of CurCl* reaction see (2) (3); for prepn. of 
Cfrom o-xylene (1:7430) with Cl; in pres, of I; (4) (1) or Fe (5) (I) (the isomeric 3'ChJoro- 
1,2-dim ethylbenzene (3:8645) and other products are also formed) sec indie, refs.] 

0 on oxidn. with hot dil. HNO3 {D ■= 1.2) or by htg. with HNO3 (D = 1.1) in a s.t. at 
160° yields (4) (5) a mist, of 5-cbloro-2-methyl benzoic acid (3.4670), m.p, 130°, and 4- 
chloro-2-metbylbenzoic acid (3: 4700), eas. volatile with steam, ndls. from aq. or dil. AcOH 
(6), m.p. 170° (5) (6). 

6 added to 3-4 vols. HNO3 (Z> = 1.5) in the cold, then htd. M hr. at 100°, then poured 
into aq. yields (2) 4-chloro~5-nitro-l,2-dimethylbenzene, m.p. 63° (2) (7). [Note (a) 
that small amt. of a dinitro cpd., m.p. 111° (2), is also formed; (b) that the prod, of m.p. 
73° so obtd. by earlier work (1) was certainly impure; and (c) that the isomeric 3-nitro-4- 
chloro-l.Z-dimethylbenzenehaa m.p. 75° (7).] 



3:8705-3:8710 
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CHLORO MALEIC ANHYDRIDE O 



B.P. 196° cor. M.P. 33-34° 

See 3 : 0280. Division A : Solids. 


C 4 O 3 CI Beil. XVII- 43-1 
XVIL— 


D \ 6 - 1.5427 


6-CHLORO-3-METHYLPHENOL OH C 7 H 7 OCI Beil. VI — 

VIi-(187) 
VI 2 - (355) 
H 3 

B.P. 19C° M.P. 46° Dl 6 = 1.315 

See 3:0700. Division A : Solids. 



4-CHLORO-ISOPROPYLBENZENE 

(p-Chlorocumene) 


C 9 H 11 CI 
Q<( ^CH.CHa 

CH. 


Beil. V- 395 
Vr- 
Ve-(307) 


B.P. 195-197“ at 750 mm. (1) Dg = 1.0357 (2) ng - 1.514 (1| 

81” at 16 mm. (2) 1.0033 (1) 

66-73” at 11 mm. (7) 1.0100(7) ng - 1.5120 (2) 

1.5109 (7) 

The first reference given in Beil. V-395 is erroneous. 

(For prepn. of C from 0- (p-chlorophenyl )propene (2) by cat. hydrogenation see (2); 
from chlorobenzene (3:7903) with isopropyl ale. (1:6135) + H 2 SO 4 (72% yield) see (3) 
or with isopropyl ale. (1 : 6135) + BF 3 4 - P 2 O 5 (63% yield) see (7); for formn. of G from 
isopropylbenzene (cumene) (1:7440) with Clj (together with other prods.) (4) {5} or with 
SO 2 CI 2 + AICI 3 (6) see indie, refs.l 

C on oxidn. with HNO 3 (D = 1.2) yields (3) (4) p-chlorobenzoic acid (3:4940). 

C with chlorosulfonic acid yields a sulfonyl chloride which with NH 3 yields a sulfonamide, 
probably 2-chloro-5-isopropylbenzenesulfonamide, m.p. 91° ( 2 ). 

3:8705 (l) r . s--- ■ tCX ' 4929, C-A. 

33,4587 (1? ' .»» "eyer, Bern- 

hauer, Mon, » S .> I . * * 1 . 8, No- 4, 

30 pp. (1934); Cent. 1934, U 595; 193C, I 540; C.A. 29, 6885\(1935). (5) Varma, Srinivasan, J- 

Indian Chem. Soc. 13, 191 (1936). (6) Tdhl, Eberhard, Ber. 26, 2944 (1893). (7) Hennion, 
Pieronek, J. Am. Chem. Soc. 64, 2751-2752 (1942). 


3:8710 o-XYLYL CHLORIDE 

(o-Methylbenzyl chloride, 
u-chlor 0 - 0 - xylene ) 



CsHgCl Beil. V - 364 
Vi-(180) 
V 2 -(283) 


B.P. 197-199° • (1) 

92-94° at 20 mm. (2) 
76-80° at 14 mm. {3} 
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3:8700-3:8703 

3:8700 m-XYLYL CHLORIDE 

/NcH;C1 C S H,C1 

Beil. V- 373 

(m-Methylbenzyl 

Vi-(183) 

chloride, w-chloro- 
m-xylene) 

sL 

V 2 -(291) 

B.P. 195-196° u.c. (2) 

DS = 1-064 (2) 

ng = 1.5337 (1) 


85-88° at IS mm. {6) 


(For special study of prepn. (76% yield) by chlorination of m-xylene (1:7420) in light 
see {l).l 

C stood with Nf 10 ale. NaOEt at 30° yields ethyl m-xylyl ether [Beil. VI-494], b.p. 202°, 
to extent of 10.9% in 6 hrs., 32.4% in 24 hrs. (3) cf. (4). [For data on rate of hydrolysis 
with acid or alkali in acetone soln. at 30° see (5) ] 

C with Mg in ether yields R.MgCl; on carbonation at 0° (7) this yields m-CHj.CgH* CH 2 .- 
COOMgCl; this upon acidification presumably (no record) would yield m-tolyl acetic acid 
[Beil. IX-528], m.p. 61°; upon treatment (8) with C2H(jMgBr, however, it gives a mixt. 
contg. 57.6% m-tolylmalonic acid, colorless pdr. from CHCI3, m.p. 130-131° with loss of 
CO2 (8). (Use of isopropyl MgCl in place of CaHjMgBr gave 88% of m-tolylmalonic ac. 
(8J.1 

G on boiling with Pb (NO j )2 soln. (2), or Cu(N03)2Soln. (30% yield (6)), oralk. Na2Cr04 
(90% yield (6)) gives m-tolualdehyde (1:0208). 

(g) IV- (o-Xylyl)phthalimide [Beil. XXI-467]: ndls. from ale., m.p. 117-118°. [Reported 
(9) from m-xylyl bromide and therefore presumably obtainable under appropriate 
conditions from C.] 

3:8700 (1) King, Merriam, Proe. Nova Scotian Inst. Set. 18, 276-281 (1933/34); C.A. 29, 6214 
(1935); Cent. 1935, II 2359. (2) Gundelach, Bull. toe. chtm. (2) 26, 43 (1876). (3) Franz en. 
J. prakt. Chem. (2) 97, 83-84 (1918) (4) Olivier, lire. trav. chtm. 41, 306-307 (1921). (5) 

Olivier, Weber, Rec. trav. chim. 53, 885 (1934). (6) Posner, Schreiber, Ber. 57, 1131, 1137 (1924). 
(7) Ivanoff, Spasaoff, Bull. toe. chim. (4) 9, 20 (1931). (8) Ivanofl, Pchemtchny, Bull. toe. chim. 
(5) 1, 227 (1934). (9) Brfmme, Ber. 21, 2700 (1888). 

3:8703 ETHYL d,l-y-CHLORO-n-VALERATE CjHuChCl Beil. H - 303 
CH3CH.CH2.CH2.COOC2HS ni-(131) 

Ai Dr ~ 

BJ>. 196° (1) tf? = 1.0393 (1> 7&° = 1.4310 (1) 

70.5° at 9 mm. (2) 

Oil with odor like amyl acetate. 

[For prepn. of G from -Y-chloro-n-valeric acid (3:9270) + EtOH + H2SO4 see <1); from 
7-n-valerolactone (1 : 5080) with HC1 in EtOH see (3).] [For the opt. active isomers of C 
see Beil. Il2-(268) and subsequent literature ] 

3:8703 (l) Schjanberg, Ber. 70, 2385-2391 (1937). (2) Wohlgemuth, Compt. rend. 158, 1578 
(1914); Ann. chtm. (9) 2, 300-301 (1914). (3) Noyes, Cox, J. Am. Chem. Soc. 25, 1094 (1903). 



3:8712 


/S-CHLOROETHYLBENZENE 


1200 


87% (10) <11 J, 74% (6)) or warming in dimethylaniline (91% yield (1)) <17} (for inter, 
mediate formn. of 0-phenylethyl cblorosulfite Bee <18)) see indie, refs.) 

(For formn. of C from 0-chloroethyl p-toluenesulfonatc with CeH&MgBr (36% yield (19)) 
(20) see indie, refs.; from di-(/3-chloroethyl) sulfate with CaH 6 MgBr (25% yield) see (21); 
from CeH&HgCl with ICl in CCU (35% yield) see <1 1 }; from methyl 0-phenyIethyI ether (22) 
or 7/-(5'phenylcthyl)benzamide <7) (15) or 27,77-5is-(0-phenylethyl)benzamide (60% yield 

(23) ) with PCI 5 see indie, refs.; from /3-phenylethyIamine hydrochloride with HNOj see 

(24) ; from Ws-tS-phenylcthyl) ether with AcCl + ZnCl 3 see (9); from boilg. ethylbenzene 
(1:7410) with CI2 (as by-product of the a-isomer) see <25) (26) (27) (35).l 

C on oxidn. with CrOa/HsSO* is much more resistant than benzyl chloride (3:8535) 
(28) but ultimately yields benzoic acid (1:0715), m.p. 121°. — [C passed with steam and 
air at 450° over pumice impregnated with V2O5 gives (29) benzoic acid (52%), benzaldcbyde 
(35%), phcnylncetaldehyde (6%), and styrene (3%).] 

(C on reduction with H 2 + Pd/CaCOs in pres, of MgO ultimately gives ethylbenzene 
(1:7410) but rate is very much slower than with a-chloroethylbenzene (3:8667) (12).} 
[For study of rate of reactn. of CJ with aq. ale. NaOH (much slower than with a-chloro- 
ethylbenzene (3:8667) see (10); for rate with NaOEt see (30); for rate with NaOPr Bee 
(47); C with KOCeHg in ale. gives (45-50% yield (31)) phenyl 0-phenylethyl ether [Beil. 
VI-479), b.p. 180° at 23 mm., ti? - 1.0501 (31); C with NaOAc + AcOH yields (32) 
mainly /3-phenyIethyl acetate (1:3922), but 15% of the isomeric methyl-phenyl-carbinyl 
acetate (Beil. V1-47G, VIi-(236)), b.p. 222° (32), is also formed.) 

(C with Nal in acetone boiled 4 hra. gives (33) 0-phenylethyl iodide, b.p. 125-128° at 
18-20 mm. (33) (for rate of reactn. of C with KI in acetone sec (13) (34)): C with ale. 
KCN yields (25) (26) (27) 0-phenyIethyI cyanide (Beil. IX-512, , IXi>(199)l which on 
hydrolysis gives h? ** — — — ■*<? '"w-p, — v,.:u 

aq. Na 2 SC>3 gives i ’ ■ . ■ • 1 

chloride, m.p. 34° * ) : - . 1 * ( ‘ ' 1 ■ , ■ 

m.p. 77° (35J) ac ; . •. ' . 

evolution of SO2 (contrary to previous report (36)).) 

C with Mg in dry ether yields <2) (11) <19) (5) <37) (38) C 6 H 5 .CH 2 .CH 2 .MgCh this 
RMgCl cpd. with dry C0 2 yields <19) hydrocinnamic acid (1:0615), m.p. 48-49°; with 
phenylisocyanate it yields (2) hydrocinnamanilide, m.p. 96°; with HgCfo it gives (85% 
yield (11)) P-phenylethyl HgCl, m.p. 163-166° (11). [For reactn. of thfe RMgCl cpd. 
with cyclopentanone (38), cyclohexanone (37), a-tetralone (37), and other ketones see 
indie, refs.) 

[0 with AICI3 in CS2 or Igr. gives (12) (1) a resin; Ct with AICI 3 -f- CgH« gives (85% yield 
(39)) (40) dibenzyl (1:7149) together with other products (26) (27)-l — [C with Na in 
CgHg or ether (41) gives ethylbenzene (1:7410) and 1,4-dipbenylbutane [Beil. V-616, 
Yi-(290)), m.p. 52° .) [For behavior of C with benzbydryl sodium (42), triphenylmethyl 
sodium, etc. (6), see indie, refs.) 

l6 on mononitration. e g v with HNO3 (D ~ 1.52) at —15° (3) (24) (4) (44) (45) or even 
at —70° (45) gives {70% yield (44)) 0-(4-nitrophenyl)ethyl chloride, m,p, 49° (3) (44), 
48-49° (4), 48° (45) (43), 46-47° (24), accompanied by <30% yield (44)) 0-(2-nitrophenyl)- 
ethyl chloride, an oil, b.p. 356.5-158° at 15 mm., D 2 - = 1.5620, nl? * 1.562 (46); some 
0-(2,4-dinitrophenyl)ethyl chloride, m.p. 136° (4), is sometimes formed (4).) 

3:8712 (1) Sisddo, Kato, J. Soc. Chm. Ind. Japan 43, Suppl. bind., 450-451 (1940); C.A. SS, 

3 T.Chen- 

( 

( 1 
1 
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3:8710-3:8712 


Lachrymatory oil. 

{For prepn. (83% yield) from o-tolylcarbinol (1 :5922) by action of thionyl chloride and 
pyridine see (2), by action of H 2 S0 4 4- HCI (85-92% yield) see (3); the prepn. from o- 
xylene (1:7430) by action of trioxymethylene -f HCI gives a mixture of C and p-xylyl 
chloride (3:8660) (4) (5) (6).] 

C stood with AT/10 ale. NaOEt at 30° yields ethyl o-xylyl ether (Beil. VI-484], oil, b.p. 
208-210° to extent of 21%in6hrs.,52%m24hrs. (7)cf. (8). {For data on rate of hydroly- 
sis with acid or alkali in acetone soln. at 30° see (9) ] 

C with Mg in ether yields R.MgCl ; on carbonatiou at 0° (10) this yields o-CHs.CsHi.CHj.- 
COOMgCJj this upon acidification presumably (no record) would yield o-tolylacetic acid 
(Beil. IX-527], m.p. 88-89°; upon treatment (11) with CzHsMgBr, however, it gives 83.3% 
yield of o-tolyroalonic ac., ndls. from aq., m.p. 139-140°, with loss of CO2 (11), -f 16% 
yield of o-tolylacetic ac. • 

C refluxed 5 hrs. with dil. ale. KCN gives 74% yield (2) o-tolylacetonitrile (Beil. IX-527], 
b.p. 244°, which on boiling 1 hr. with dil. H 2 S0 4 (2) gives 73% yield (2) of o-tolylacetic ac, 
(Beil. IX-527], ndls. from aq., m.p. 88-89°. 

C on wanning at 100° with 1.3 moles pyridine gives ppt. of o-xylylpyridinium chloride, 
cryst, from CHjOH + dry ether, m.p. 183° (12). 

<§> N- (o-Xylyl ) ph thalimid e (Beil. XXI-467]: cryst. from ale., m.p. 148-149°. [Reported 
(13) from o-xylyl bromide and therefore presumably obtainable under appropriate 
conditions from C.} 

3:8710 (1) Reyman, Bull. toe. cMm. (2) 26, 534 (1876). (2) Hill, Short, J. Chem. Sac. 1035, 
1125. (3) Rcichstein. Cohen, Ruth, Meldahl, Belt. Chim. Acta 19, 415 (1936). (4) Darkens, 
Compt. rend 208, 818-820 (1S39). (5) Shorygin, Skoblmakava, J. Gen. Chem. ( U.S.S.R .) C, 

" ' " 1°V.. • 31, 2196 (1937) (6) Hoch, Compt. rend 102, 1465 

1 ' • '97, 83 (1918). (8) Olivier, Re c. Iran chim. U, 306 

, . . n. 53, 885 (1934). (10) IvanoiT, Spassoff, Bull toe . 

ehxm. (4) 9, 20 (1931 >. 

(11) Ivanoff, Pchenitcboy, Bull. roc. chim. (5) I, 226 (1934). (12) von Braun, Nellea, Ber. 
70, m2 (1937). (13) Straaamann, Ber. 21, 576 (1888). 


3:8713 0-CHLOROETHYLBENZENE CgHjCI Beil. V>(354) 

(w-Chloroethylbenzene, > \cHj CHjCl Vj«(177) 

/9-phenylethyl chloride, ' ' ' V 2 -(277) 

benzylcarbinyl chloride) 

B.P. B.P. (canid.) 

197-198° (1) 88° at 16 mm. (9) 1%* =* 1.0G9 (14) 

102-198° dec. at 760 mm. (2) 82-84° at 16 mm. (2) 

199-200“ si. dec. (3) 83-84° at 14 mm. (10) r$, « 1.5294 (11) 

90° at 23 mm. (4) 81-84° at 14 mm. (11) 

91-92° at 20 am. (3) (5) 85-86° at 12 mm. (5) 

80° at 20 mm. (6) 79° at 12 mm. (12) 

94-96° at 16 mm. (7) 68.5-69° at 4 mm. (13) 

89-92° at 16 mm. (8) 

Colorless oily liquid. 

(For prepn. of C from 0-phenylethyl ale. (1 :65G5) with fiung HCI in s.t. 4 hrs. at 140° 
(57% yield (13)) (15), with cone. HCI + Znds (82% yield (8)), with 6 N HCl (small yield 
(16)), with PCI5 in CHCIj (yield 70% (3)) (10) (12) (prod, conts P compounds (10) re- 
moved with NaHCOj (12)) or in CC1< (S0% yield (5)), with SOCl 2 at room temp, (yields; 



3:0780-3:0810 


DIVISION A 


100 


3:0780 4-CHLORO-2-METHYLPHENOL OH C7II7OCI Beil. VI -3/50 
(4-CWoro-o-cresol) /\cil s VIi-(174) 

I J VI r (333) 

W 

M.P. 48-49® (1) (6) B.P. 220-825° {1} (2) (5) 

45® (2) 

Ndls. (from pet, eth.). 

[For prepn. from o-crcsol (1:1400) by chlorination with SOiClj see (1) (5).] 

G dislvd. in 5 pts. AcOII nnd treated with small excess of cone. IINOj (D *=> 1,42) yields 
(3) &-nitro-4-chloro-2-mcthyl phenol [Beil. VIi«(178)J, ycl. ndls., m.p. 107® (3), cas. sol. ale., 
Cells, less sol. AcOII, acetate, m.p. 88° (3). 

C htd. with phthalic nnhydrido (1:0723) + NaCl.AlClj at 150-200° for 2 hrs. yields (-1) 
after dccompn. with IIC1, nnd repeated recrystn. from CjHj, AcOII, xylene, l-hydroxy-2- 
mcthyl-bchloroanthraquinone, ycl.-br. cryst., m.p. 177-179° (4). 

0 htd. with KOH + CIIjI yields (1) 4-chloro-2-mcthylanisolc, volatile with steam, b.p. 
212.0-214.0° cor. at 758 mm. (1). 

® 4-Chloro-2-methylphenyl benzoate: from 0 *f BzCI + nq. NaOH; lfts. from pet. 
eth., m.p. 71-72° (1). 

3:0760 (l) Perntoner. Condorelli, Ga ehim. ital. 29, I 211 (160S). (2) Klnrmann, Shtemov 
Gates,, J. Am. Chnt 1. Soe. 55, 25S5 (1033). (3) Zincke, Arm. 417, 222-223 (1918). (4) Wald- 
mann, Sollner, J. prakl. Chem. 150, 152 (103S). (5) Sah, Anderson, J. Am. Chem. Soe. 63, 3105 
(1941). 

3:0810 1,6-DICHLORONAPHTHALENE Cl Ci 0 n 6 Clj 

(2,5-Diohloronnphthalenc) /\A 


M.P. 40° (1) (2) 

48.5-40° (3) 

48° (4) (5) (9) (12) (13) (18) (19) 

47-48° (11) 

Ndls. from ale. — Volatile with steam. — Sublimes. 

' [For prepn. of C from naphthalcnedisulfonic acid-1,6 [Beil. XI-213] (16), from K salt 
of 6-chloronaphthnlcncsulfonic ncid-1 [Beil. XI-161) (4), from G-chloronaphthalcnesulfonyl 
chloride-1 [Beil. XI-lGl] (7), from G-bromonaphthalcnesulfonyl chloride-1 [Beil. &I-1G5] 
(8), from 5-chloronaplithnlcncsulfonyl chloride-2 [Beil. XI-180] (7), from 5-nitronnphthalcne- 
sulfonyl chloride-2 [Beil. XI-1SG] (9), from 6-chloronaphthol-l (3:2015) (5), or from 
naphthalene-1, G-itV(sulfonyl chloride) [Beil. XI-214) (10) (3) (G) by htg. with PCU as 
directed seo indie, refs.; for prepn. of 0 from 5-chloronaphthalcncsulfonyl chloride-1 or 
C-ehloronaphthaiencsuIfonyl chloride- 1 (both above) by htg. at 210-250° sco (7); for prepn. 
of C from 6-chloronaphthylamine-2 via dinzotization and uso of CU3CI2 rcactn. see [2); 
from 6-sulfonaphthylaminc-l [Beil. XIV-758, XIVj-(735)] or from 5-sulfonaphthylamine-2 
[Beil. XIV-748, XIVi-(733)] via treatment of corrcsp. diazonium salt with PCI5 in PClj 
seo (11); from 1 ,0-dinminonaphthalcnc [Beil. XIII-204] by tctrnzotizntion in IICl nnd htg. 
with Cu pdr. (24% yield (3)) (12) (13) seo indie, refs.; for prepn. of C from 1,6-dichloro* 
naphthalcnedisulfonic acid-4,8 [Beil. XI-213) or from 1,6-dicldoronaphthalencdisulfonic 
acid-3, 8 [Beil. XI-214) via hydrolysis of the — SOjH group by htg. with dil. H2SO4 in s.t. 


Bell. V - 543 
Vi-(202) 
Vj-(440) 
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3:8712-3:8715 


{11} Whitmore, Thorpe, J. Am. Chem. Soc. 55, 7S5 (1933). (12) Paal, Muller-Lobeck, Ber. 61, 
2148-2150 (1931). (13) Conant, Kirner, J. An. Chem. Soc. 46, 241, 249 (1924). {14} Duns tan, 

Hilditcb, Thole. J. Chan. Soc . 103, 140 (1913). {15} von Braun. Deutsch. Ber. 45, 126S-1269 
(1912). {16} Norris. Watt. Thomas, J. Am. Chem. Soc. 38, 1078 (1916). (17) Danens. Conpt, 
rend. 152, 1316 (1911). {18} Carr£. Lihennann, Compt.Ttnd. 198,274-276 (1934). (19} Gflman- 

Beabcr, J. Am. Chm. Soc. 45, Si 2 (1923). {20} Ashworth, Burkhardt, J. Chen. Soc. 1928, 
1798-1799- 

(21) Suter, Evans, J. An. Chem. Soc. 60, 537 (193S). {22} Madinaveitia, BulL toe. chim. (4) 

25, 604 (1 — * s - 1 - ‘ — (1925). (24) Shoesmith, Connor, J. Ct^m. 

Soc. 1927 « ■ >-247 (1S70). (26) Schramm, 3IonaUh. 8, 

101-105 1 ■ acher, Schmitz, Ber. 39, 2209-2210 (1906). 

(28} Cou , , h , )). (29) Shoruigin. Losev, J. Gen. Chem. 

(USSJi.) 3, 821-824 (1933); Cent. 1934, II 2206; C~A. 28, 6103 (1934). {30} Hindler. Ann. 452, 


119-120 (1927). 


ir irt?? nnm /n| 


Chem. 8, 199-200 (1313). 


3:8715 

a-CHLOROVINYLBENZENE 

(<*4Dhlorastyrene) 

^>-0=CH; CsHiCl 

Ai 

BeTLV- 47G‘ 
V,-(230) 





Vs-(367) 

B.P. 

F.P. 




199® 

{1} —24* to -23* (5) * - 1.09S3 

( 2 ) 


83.5-84“ at 23 mm. {2} 

n 548 

n D 

~ 1.55898 {2} 

85.0-85.5® at 22.5 mm. (3) 

Df - 1.101 

pi 


80-83° 

at 21mm. (13) 

1.0975 

p) 


73® 

at 16 mm. (4) 

1.0910 

pi 


73-74° 

at 15 mm. (3) 

.. n ° 

«= 1J55S4 (5) 

G4® 

at 9 mm. (5) 

D* 4 ~ 1.12 

(4) 



nl? - 1-5GOO (13) 
no - 1.5G45 (4) 

nU » 1.5G199 (2) 
2>I 7 - 1.1030 (2) 

DP* - 1.1034 (2) 

«i, u “ 1.5C22G (2) 

Colorless hq. with ttrom. odor soon changing to that of formaldehyde and benzoyl chloride 
from air oxidation (5). — 0 could not be polymerized even in u.v. light, bv peroxides or 
SnCl« (12). 

(For prepn. of C* from methyl phenyl ketone (acetophenone) (1:5515) with PClj see 
(2) (1) {5} (G), from a,a-dichloroethylbenzene C* acetophenone dichloride ") on htg. see 
(7); from /M>romo-a-ehloroethylbcnzone (*tyrene chlortvbromidc) with ale. KOII in the 
cold (7D7c yield) ace (4); from a^dichloroethjl benzene (styrene diehloride) (3:0685) 
with aq. ale. NaOH at 50-00* (89^ yield) eee {13} ] 

C on boilg. with cone. IICl {4} ( 1 ), or C with SO^. n*SO t at GO* for 4 hra. {13} ef. ( 14 } 
gives (81 Ce yield {13}) cf. (14) acetophenone (1:5515). 

C is resistant to artn. of ale. KOH (5); C on reSuxmg for 13 hrs. with very cone. ale. 
NaOF.t girw (S) some phenylacctylene (t:7425) together with other prods. {S). 



3:8715-3:8717 


DIVISION B, SECTION 2 
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[0 with NOC1 yields (9) o,/9,/3-trichIorostyrene, b.p. 148-150° at 20 mm. (9); C htd. 
with ale. KCN in s.t. at 200-220° yields {10} phenylsuccinonitrile which on saponification 
gives phenylsuccinic acid (1:0790)} C with Na in liq. NH S gives (15% yield {10}) ethyl- 
benzene (Ij 7410); C with NaNH 2 in liq. NH 3 gives (57% yield {11}) phenylacetylene 
(1:7425); C in ale. contg. BF 3 /EtOAc {12} or in pres, of HC1 {1} condenses with itself by 
loss of 3 HC1 yielding 1,3,5-triphenylbenzene (1:7270).] 

C (10 g.) in CeH e (10 ml.) stood 3 days with PCI 5 (30 g.) in CeH 6 (50 ml.), then poured 
into aq. worked up as directed {13}, yields 1-phenyl-l-chloroethylenephosphinic acid-2, 
CgHg— -C(CI)=CH— P(=0)(OH) 2 , ndls. from dil. HC1, m.p. 162° {13} (together with 
a little benzoic acid (1:0715), m.p. 121°). 

3:8715 {1} B6haJ, Bull, soc . chim. (2) 50, G32-638 (1888). (2) von Auwers, Ber. 45, 2799-2801 
(1912). (3) Ley, Ilinke, Ber. 5G, 776 (1923). {4} Urion, Namias, Bull. soc. chim. (5) 3, 2335-2330 
(1936). {5} Dufraisse, Viel, Bull. soc. chim. (4) 37, 878-879 (1925). {6} Taylor, J. Chem Soc. 
1937, 304-308. (7) Friedel, Ann. chim. (4) 1C, 360 (1869). (8) Nef, .Ann. 308, 269-270 (1898). 
(9) Perrot, Compt. rend. 202, 495 (1936). {10} Vaughn, J. Am. Chem. Soc. 5C, 2064 (1934). 

(11} Vaughn, Vogt, Nieuwland, J. Am. Chem. Soc. 56, 2121 (1934). (12) Marvel, Moon,/. 
Am. Chem. Soc. 62, 48 (1940). {13} Emerson, Agnew, J. Am. Chem. Soc. 67, 518-520 (1945). 
{14} Emerson (to Monsanto Chem. Co.), U.S. 2,372,562, March 27, 1945; C.A. 39, 3555 (1945). 


3:8717 0-CHLOROVINYLBENZENE 


(0-Chlorostyrene, 
wchlorostyrene, styryl 
chloride) 


<( CH=CHC1 


C&H ? Cl 


Beil. V - 47G 
Vi-(230) 
V 2 -(367) 


B.P. 

199-199.2° {1} 

199° at 766 mm. (2} 

197-199° {3} 

195.5-196.5° at 715 mm. {4} 

113° at 44 mm. {1} 

112° at 40 mm. (2) 


B.P. ( contd .) 


92-93° 

at 22 mm. {5} 

D? 

« 1.1040 {1} 


88 -100° 

at 18mm.{20) 


7ib s *= 1.5736 

in 

83° 

at 18 mm. {6} 


1.5719 (20) 

89° 

at 17 mm. {7} (1) 


1.5700 (20) 

82-87° 

at 16mm.(20) 

O? 

=* 1.109 (9) 


83-84° 

at 11 mm. (8) 


1.108 {9} 


79.5° 

at 11 mm. (9) 

D\ b 

= 1.1122 (1) 


78.5° 

at 9 mm. (9) 


ni,® - 1.5808 

id 


liquid with odor of hyacinth; used in perfume industry. Although C should exist in 
two geom. stereoisomeric forms only this one has as yet been recognized. — Volatile with 
steam. 

[For prepn. of C from cinnamic acid (1 :0735) with Clj/aq. or HOC1 (1) {3} (10) (8) (12), 
with Cl 2 in EtOH (11), with NaOCl (13) (20), or Ca(OCl) 2 (14) see indie, refs.; from afi- 
dichlorohydrocinnamic acid (cinnamic acid dichloride) [Beil. IX-514, IXi-(200)] with 
Na 2 C0 3 at 100° (yield: 97% (15) {!)) {9} (6) or with NaOAc (60% yield (5)) see indie, 
refs.; from a-chloro-0-hydroxyhydrocinnamic acid [Beil. X-250, Xi-(llO)] by htg. with 
aq. in s.t. at 200-220° see {2} cf. (3): for formn. of C from os, w-dichloroethylbenzene [Beil. 

V- 354] with ale. KOH in s.t. at 120° see {4); from phenyl-trichloromethyl-carbinol [Beil. 

VI- 476, VIi-(237)I with Zn dust in ale. see {16); from a,/J-dichloroethylbenzene (styrene 
dichloride) (3:6685) by htg. with pyridine (17) or by passing over A1 2 0 3 at 360-400° and 
85-105 mm. (92% yield {20}) see indie, refs.; from CjHsMgBr with acetylene tetrachloride 
(3:5750) see (18): from styrene chlorohydrin (3:9570) by dehydration over HP0 3 on 
silica gel at 370-400° and 95-115 mm. (63% yield) see {20}. 

[C with Cl 2 in CHC1 3 yields (1) tt,0,0-triehloroethylbenzene [Beil. V-355], b.p. 254.5- 
255.5° sl. dec. at 770 mm., b.p. 137“ at 21 mm., D\ 5 = 1.3619, n]j 5 = 1.5652 (1); C with 
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35 8717-3; 8715? 


Brj itx CHCI 3 yields (!) (13) (10) /9<hloro-tt,0-dibromoethyibenzene (Beil. V-356], ndk. 
from ale., ra,p. 32® {l\ {13}, b.p. 165® si. dec, at 26 ram. {11 

C with ale, KOH in a.t. at 200-250® is partly reunified (2); C with very cone. ale. KOH 
gives on very strong htg. a chlorine-tree oil which on distn, ,with aq. gives phenylacetalde- 
hyde (1:0200) (4). {For rate of loss of halogen with ale. KOH see {5}.} — C with EtOH/ 
NaOEt in s.t. at 175-182° for SH hrs. gives (66% yield {20» £-ethoxystyrenc (Beil. VI- 
564, VIv(279)) for conversion of which to phenylacetaldehyde see {20).{ 

C on 0x5 dn. with KjCriOr 4* HiSOt or with HNQ3 (D = 1.2) gives {2} benzoic acid 
(1:0715). 

3:8717 (1) Blitz. Ann. 23C, 266-268. 272-273 (1897). (2) Glaser, Ann 154, 1 64-167 (1870). 
{3) Forster, Bavdlc, J. Chem. Soe. 121, 2596-2600 (1922). (4) Forster. Ber. 17, 982-983 (1884). 
(5) Dann, Howard, Danes, J Chem. Soc. 1928, 609-610, {6} Durrans, J. Chem. Soc. 123, 1427 
(1923). (7) Bergmann, J. Chem. Soc 1930, 404. {8) Farmer, Hose, J . C hem. Soe. 1933, 964. 
(9) von AuwerB, Bcr. 45, 2796-2797 (1912). (10) Erleruneyer, Lipp, Ann. 219, 185-186 (1883). 

{11} Jackson, Paeiut, J. Am. Chem Soc . 40, 2074 (1927), (12) Bdesekcn, Sec. (ran. ehim. 41, 
204 (1921). (13) Ssuknewitsch, TBchUingarjan, Bcr. 68, 1214 (1935). (14) Stenbouse, Ann. 55, 
3~4 (1845). {15} Erleraneyer, Ber. 14, 1868 (1881). {16} Jozvtach, Favorski, J. Rum. Phya - 
Chem . Soc , 30, 920-924 (1898), Cent. 1899, I 607. {17} I.G., French 729,730, July 30, 1332; 
Cent. 1932, II 3015. (18) Ewarts. Bull. soe. dim. (4) 25, 16S-169 (1919). {19} Reich, van 'Wijck, 
Waelle, Hdv. Cktm Acta 4, 248 (1921) {20} Emerson, Agnew, J. Am. Chem. Soc. 67, 518-520 

(1945) 

3:8718 djf-cf-CHLORO-a-METHYL-n-BDTVRIC ACID C 6 H 3 0 2 C1 BeiL II- 308 

CHj H t — 

CHg CHj.^J — COOS Utr ~ 

B.P. 200-205'’ at 754 m, si. dec. (1) 

123-134® at 36 mm. (I) 

Oily liq.; insol. aq.; sol. ale , ether. 

(For prepn of C from c-cWoro-et-methyl-n-butyronitrile by hydrolysis with cone. HC! 
see {I},} 

Methyl a-chloro*«-inethyl*n-hutyrate: unreported. 

Ethyl a-chloro-«-inethyl-n-butyrate (see 3.8518). 

«-Ch!oro-o-niethyI-n-butyrami(Ie: unreported. 

a-CMoro-tt-roethyl-n-butyr anilide: unreported. 

a-Chloro-cf-methyl-n-b-utyro-p-toIuidide: ncreported. 

3:8718 {1} Serv&is, Bee trav. ehim. 20, 58-59 (1901). 


<t* 

0? = 1.101 (l) nl l » 1.45077 {1} 


3:8710 LCHLORONONANE CH 3 .(CH 2 ) r .CHjCl C 6 Hi # C! 
(n-Nonyl chloride) 

B.P. 


h- 

Ij-(128) 


202® at 760 xnro. (4) 

98-100° at 22 mm. (1) 

93.0-93.0° at 16 mm. {2} 

76-79° at 4 mm. (3) 


I>!l » 0.8931 {3} 
Z>“ « 0.8679 {1} 
D? = 0.8704 (4) 


tig » 1.4400 (3) 
«D «* 1.43692 (1) 
1.43400 {4} 


{For prepn. of 6 from nonanoM (1:6265) 4- PCI 3 4- ZnCI 2 (53% yield) or PC1 8 + 
ZnQ 2 in CsHg (58% yield) or excess S0C1 2 (76% yield (4» in C«H« {62% yield) see (2); 



3:8719-3:8725 DIVISION B, SECTION 2 xm 

for prepn. of C (52% yield (3)) from n-hexyl MgBr + 7-chloro-n-propyl p-toluenesulfonate 
see (3).] 

3:8719 (l) Clark, Streight, Trans. Roy. Soc. Can. (3) 23, III 77-89 (1929). {2} Kohlrausch, 
Koppl, Monatsh. 63, 269 (1933). (3) RoBsander, Marvel, J. Am. Chem. Soc. 50, 1495 (19281 ' 
(4) Vogel, J. Chem. Soc. 1943, 638, 640. 

3:8720 1,6-DICHLOROHEXANE 
(Hexamethylene dichloride) 


B.P. 203-205° (1) 

94° at 22 mm. {2} 

[For prepn. of C from JV,jV'-5zs-benzoyIhexamethylenediamme [Beil. IX-263) via reactn. 
with PCI5 and distn. of the resultant &w-(imide chloride) (64% yield (2)), or similarly from 
N- (benzoyl )hexamethyleneimine [Beil. XXi-(27)J (3), see (2) (3); for formn. from hexa- 
methylenediamine [Beil. TV-2691 with N0C1 (1) or from hexanediol-1,6 diphenyl ether 
[Beil. VI-1481 by htg. with HCl in s.t. at 165-175° see {1 ).] 

® Hexanediol-1,6 diphenyl ether (1,6-diphenoxyhexane) [Beil. VI-148]: cryst. from 
ale., m.p. 83° (2), 83.0-83.5° cor. (3). [From C on refluxing 12)^ hrs. with large 
excess sodium phenolate in ale. (2} (41% yield (3))]. [The half reactn. prod., u- 
chloro-n-hexyl phenyl ether [Beil. VI-1441, is an oil, b.p. 164-165° at 11 mm. (4).] 

3:8720 (1) Solonina, J. Russ. Phys.-Chcm. Soc. 30, 606-632 (1898); Cent. 1899, I 25. (2) von 
Braun, Ber. 38, 2344-2345 (1905). (3) MOller, Sauerwald, Monatsh. 48, 732 (1927). (4) von 
Braun, Midler, Ber. 39, 4112-4113 (1906). 

0-CHLOROPROPIONIC ACID Cl.CH2.CH2.COOH CaHsC^Cl Beil. II- 249 

DWHl) 

n 2 -(226) 

B.P. 204° M.P. 42° 

See 3:0460. Division A: Solids. 

3:8725 2 -CHLORO -1 ,3 ,6 -TRIMET HYTBENZENE C9H11CI Beil. V- 408 

' (eso-Chloromesitylene) CHs Vi — 

/Nd V 2 -(315) 

ChJ^JcHs 

B.P. 204-206° U) Di° = 1.0337 (2) v nj£ =.1.52119 (2) 

103.6-103.7° at 25 mm. (2) 

90-91° at 20 mm. (3) 

1 C remains liquid down to —20°. C is insol. aq., eas. sol. ale. or ether; volatile with steam 
but less so than dichloromesitylene. . ‘ 

[For prepn. of C from 1,3,5-trimethylbenzene (mesitylene) (1:7455) with Ch cither 
directly (1) or in CHCI3 at 0° (75% yield (3» accompanied by 2,4-dichloro-l,3,5-trimethyI- 
bemene (1) and/or 2 > 4 l 6-trichloro-l,3,5-trimethylbenzene, m.p. 209° (3), 204-205° {1))» or 
from 2,4,6-trimethylphenol (mesitol) (1:1467) with PCI6 in CsHg (2) see indie, refs.] 

C with fumg. HjSO* (20% SO3) shaken for 15 min. gives 2-chIoromesitylenesulfonic acid 


C6Hi 2 C1 2 Beil. I - 144 
a Cl fc— 
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(corresp. sulfonyl chloride, oil 13), sulfonamide, m.p. 165.5-166° {3)) but gives no evidence 
of any Jacobsen rearrangement (3). 

C with fumg. HNOj yields (!) (4) mainly 4,6-dinitro-2*chIoromesityIenp, colorless odfe. 
from ale., m.p. 178-171)° (1), 176.5° (4) (the mononitration prod., 4-tutro*2-cUorome3itylene, 
has m.p. 56-57° {!}]. 

<3 on oxidn. with boilg. dil. HNO s <1 cone. HNOj: 2 aq.) for 30 hrs. yields (1) d-ehloro- 
3,5-dMnethylbenxGic acid ('* chloromcsitylenic acid ") {Bed. IX-536!, browns at 220° but 
does not melt (unsuitable as derivative). {Note that a little 4~nitro-2-chloromesitylene 
m.p. 56-57° (1), may be formed in this process; furthermore that attempts to oxidize C 
with KiCnO* 4- dil. HjSO< yield only acetic acid {1 ).] 

C onoxidn. with aq. KMnO t gives (63.5% yield (5)) 2-chIorobenzenetricarboxyIic acid- 
1,3,5 (chlorotrimesic acid) (3:4975), really sol. cold aq., excessively sol. hot aq., m.p. 
anhydrous acid 285° (5), monohydrate 278° (6). 

3:8725 (I) Fittig, Hoogewerff, Ann. 150, 323-329 (1869). (2) Brown, da Bruyne, Gross, J. Am. 
Chem, Soc. 56, 1291 (1934). (3) Smith, Moyle, J. Am. Chem. Soc. 58, 1, 4, 7 (1936). {4> An- 
schutz, Boedeker, Ann. 454, 108 (1927). (5) Dw-iea, Wood, J. Chem. Soc. 1928, 1126-1127. 
(6) Ost, J. prdkt. Chem . (2) 15, 310 (1877). 


3:872.7 ETHYL 5-CHLORO-n-VALERATE CjHuOaCl Beil. H - 302 

CHj.CHr CHi CHj COOCjHa U,— 

^ tt-( 208 ) 

B.P. 205-200” (1) 

1SO-1S5' at 40 mm. (2) ng - 1.4305 (4) 

93° at 16 mm. {5} 

83.5-85° at 8 mm. (4) 

83° at 8 mm. (3) 

{For prepn. of 0 from J-chJoro-n-valerie acid (3:0075) with EtOH + dry H Cl see <U 
(2) (3) (4); from 5-ethoxy-n-valcryl chloride (5) on htg. with 0 7% cone. HjSQ* at 100° 
for 5 hrs see (5).] 

{For reactn. of C with diethyl sodio-ethylmnlonate see (2); for rate of reacin. of 0 with 
KI in acetone at 50° see (3).] 

Neither <5 nor its halogen is rapidly hydrolyzed by cold aq. 10% NaOH (3) (use in eepn. 
of C from phenol (3)). 

3:8727 (l) Funk. Per. 26 , 2574-2575 (1893). (2) Mrilor, J. Chem. Soc. 79, 132 (1901). (3) 
Conant, Kirner, J. Am. Chem . Soc. 46, 244-245, 249 (1924) (4) Cheney, Picoing, J. Am. Chem. 

Soc. 67, 733 (1945). (5) Prelog, BeimbacWuhasz, her. 74, 1704 (1941). 


3:8730 IS O AMYL 0-CHLOROPROP1O NATE C s Hu0 2 CJ 

«o-C s H u O.CO.CH 2 .CB 2 C1 


B.P. 207-208° 

at 740 mm. ft) 

Of - 

1.0171 

(3) 

121° 

at 

30 mm, (4} 



87° 

at 

12 mm. (2) 

Bl s - 

1.0419 

(4) 


Beil. H — 
iMiu) 
Hi- (227) 

ffij « 1.4343 (3) 
»S « 1.4380 (4) 


{For prepn. (97% yield (2), 90% yield tl» from isoamyl ale. (1:6200) + fl-chloro- 
propionic ac. (3:0460) gee (1) (2).l 

C on htg. at 220° with diethytawUoe gives (poor yield (4)) isoamyl acrylate, b.p 157- 
159° at 756 mm., n{? « 1.4287 (4). ' 
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Isoamyl 0- (phthalimido)propionate : from C in 70% yield on htg. with potassium 
phthalimide in B.t. at 130° for 1 hr.; prod, repeatedly extracted with dry ether and 
solvent ev^pd.; cryst. from ale., m.p. 61° (I). [This product on shaking with 12 pts. 
HBr (48%) at 40° yields /3-phthalimidopropionic acid (40% yield), cryst. from aq., 
m.p. 150-151° (4).] 

3:8730 (l) Hale, Britton, J. Am. Chem. Soc. 41, 844-845 (1919). (2) Fichter, Schnider, Belt. 

Chim. Acta 14, 857 (1931). (3) Schjanberg, 2. pkysik. Chem. A-172, 231 (1935). (4) Moureu, 

Murat, Tampier, Ann. chim. (9) 15, 247, 251 (1921). 

3:8735 o-CHLOROPHENETOLE 
(O'Chloroplienyl ethyl ether) 


B.P. 310.3° (1) 

208° (2) 

97-98° at 15 mm. (5) 

Colorless oil, volatile with steam. 

[For prepn. from 3-chIoro-4*ethoxyaniline [Beil. XIII-511, XIIIr(181)] by replacement 
of — NH 2 group with H via diazo reaction see (3).] 

C added dropwise to 2 pts. HNO 3 (£> = 1.38) with cooling, then poured into aq., yields 
(3) 2-chloro-4-nitrophenetole [Beil. VI-240], yel. ndls. from ale. + lgr., m.p. 82° (3). 

(§> 3-Chloro-4-ethoxybenzenesulfonamide : cryst. from dil. ale., m.p. 132-133° u c. (4). 
[From 0 by treatment with chlorosulfonic ac. followed by conversion of the inter- 
mediate sulfonyl chloride to the sulfonamide by treatment with (NHi^COj (73% 
yield (4)).] [Note that this prod, depresses the m.p. of the corresponding deriv. 
(m.p. 134-134.5°) from p-chlorophenetole (3:0090) (4).] 

3:8735 (1) SwartB, J. chim. phys. 20, 75-76 (1923). (2) Beilstein, Kurbatow, Ann. 170, 39 
(1875). (3) Reverdin, DGring, Ber. 32, 155-156 (1899). (4) Huntress, Carton, J. Am. Chem.. 
Soc. C2, 603-604 (1940). (5} Anzilotti, Curran, J. Am. Chem. Soc. 65, 609 (1943). 


CaHgOCl 


Beil. VI - 184 
VI- 


Or 

- 1.1288 (5) 7>d - 1.5284 (5) 

- 1.12993 (1) nf'i = 1.52333 (1) 

ng/ = 1.54014(1) 


d,l-«-CKl.ORO-ISOVALERIC ACID C t H»OsCl 

CBz-CH . CH.COOH 

ia Ai 


B.P. 210-212’ at 766 mm. M.P. 1G’ il!?' 2 - 1.135 


Beil. H- 316 
Hi- 

n r- 


nl! = 1.44496 


See 3 : 0050. Division A: Solids. 


,-CHLOROPHENETOLE Cl< ^ ^ )OC;Ht CsHjOCI 

B.P. 211.G’ cor. M.P. 20-21’ Jfi Si - 1.12310 


Bell. VI - 187 
VIi-(lOl) 
Vl2-(176) 


ni? - 1.5327 


See 3 : 0090. Division A : Solids. 
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3:8737 


o-CHlOROCEOTONIC ACID CHi-C— H CWiOjC! 

a-J>-cooH 

B.P. SIS' 9 H.P. 99-100° 


Beil, n - 414 
Hi-(189) 

H 2 -(395) 


-See 3 : 2760. Division A : Solids. 


3:8737 1-CHLORO-3-PHENYLPROPENE-1 C 9 H 9 C1 

(v-ChloroaHylbenzene; / \_ch-~CH~CH 
y-chloroauylbenzene) \ / ^ 

B.P. 212-314“ cor. (1) D.‘ « 1.073 (1) 

97° at 16 mm. ( l ) 

76° at 13 mm. (2) 


Vj- 

V 2 -(373> 


ni> = 1.545 (1} 


Liquid with penetrating odor suggesting benzene. 

(Pot prepn. of C from 1,3-djchloropropene-I (3:5280) with CeHs + AlClj (3), or frith 
QHjMgBr in toluene {1} (4) or ether (2) (aim. quant, yield (1)), see indie. refs.J 

C with PCls gives on wanning (by addition to C of 2 atoms chlorine) aim. quant, yield 
(5) of 3-phenyl-l , 1 ,2-tri chi or opropan e, b.p. 135-136° at 13 mm., D% 3 « 1,203, nj, 3 » 1,553 
(5), 

C with Br a adds similarly giving <I) (4J l-ehloro-l,2-dibromo3-phcuylpropanc, b.p. 160° 
at 12 mm., 2>*° ® 1.727, nj? *> 1.611 (4) (for use of this prod, in prepn. of hydrocinnamalde- 
hyde (1 :0225 ) see (6)). 

(C resists hydrolysis and is unchanged even after several hours with aq. -f PbO in 8.t. 
at 200° (1) (4); however, C with KOH (3 moles) in abs. ale. on refluxing at 130-135" is 
readily converted (by reactn. of the w-chlonne atom and rearr. or vice versa) into cinnamyl 
ethyl ether (r-ethoxyally (benzene) (Bed. VI-571, VI r (281)I, b.p. 127-128° at 22 mm., 
X>< 5 *» 0.970, «£> = 1.547 (1) (4), which by cleavage with HCl under pres3. gives (7) 
cinnamyl chloride ( 3:0010 ) q v.l 

(C with Na (4 moles) in boilg. toluene gives (8) proponylbenzene (^-methylstyrene) 
(Beil. V-481, Vi-(371)i, b.p. 176°, neither methyl phenylacetylene nor benrylacetylene being 
formed J 

[C with NaNHa in high-boilg. pet. at 105-110° gives (75% yield (9» (10) (11) benzyl- 
acetylene (Beil. V*-(40S)], b.p. abt. 166° at 760 mm. (with resmification).} 


3:8737 (1) Bert. Bull. soc. ehim. (4) 37, 870-881 (1925). (2) von Braun. Kfihn. Ber. 58, 2171 
(1925). (3) Bert, Compl rend 213, 619-620 (1941) ; Cent 1942, II 30-31; C-A. 37, 4373 (1943). 
(4) Bert, Compl. rend . 180, 1504-1506 (1925). (5) Bert, Annequin, Compl. rend- 192, 1107-1108 
(1931). (6) Bert. Compl. rend. 215, 3 56-357 ( 1 942) ; C -4 . 38, 3633 (1944). _ (7) Bert, Dorier, 
* . ! 1 ’ ‘I ■ -t, Raynaud, 

** * •’ " > ■ lert, Dorier, 

■ ‘ ‘ . ■ 1 II, M93 (1927). 

, ■. . II, . 
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3:8740 o-TOLUYL CHLORIDE 

- » (o-Methylbenzoyl 

chloride) 



Beil. IX - 464 

Ei- (18 7) 


B.P. B.P. (contd.) 

213.0-213.6° at 760 mm. (1) 110-111° at 29 m 1 (7) 

213° at 760 mm. (2) 109-123° at 28 mm. (8) 

212° , at 762 mm. (3) 99-100° at 12 mm. (9) • ; . , 

212° cor. (4) 99-103° at 11 mm. (10) 

, 211° at 733 mm. (5) 83° at 8 mm. (26) • 

206-208° (6) 75.6° at 5.6 mm. (11) 

75.0-75.5° at 2 mm. (12) 

[For prepn. of C from o-toluic acid (1 :0690) with PCI 5 (10) (yield: 100% (3), 75% (13)), 
with PCI 5 in CHCls (7), with PCI 3 at 110° (14), with P0C1 3 ( 6 ) or POCI 3 + alk. , chloride 
(15), with_S0Cl 2 (10 (yield: 100% (9), 95% (2), 92% (26), 89% (4)) see indie, refs.; for 
prepn. of 0 from o-toluic anhydride (see below) with PCU in POCI 3 see (7).] 

6 with pyridine + excess K 2 S 2 0s yields (16) o-toluic anhydride, m.p. 39° (16) (7), 36-37° 
(1.7). _ ( ' . 

[For Friedel-Crafts reactn. of C + AICI 3 + various hydrocarbons to yield corresp. ketones, 
e.g., with CbIIj (5) (6) (18), with toluene (19), with naphthalene (9), with phenanthrene 
(20), with acenaphthene (4), etc., see indie, refs.; C with MeZnl gives (75% yield (21)) 
methyl o-tolyl ketone.] 

[For studies of rate of reactn. of C with MeOH (22) (23), with EtOH (12) see indie, refs ] 
[For actn. of Br 2 on C see (2); for reactn. of C with diethyl sodiomalonate see (24); for 
sulfonatian of C see (25); for behavior of C with CeH&MgBr in ether + CoBr 2 see (26).l 
C on hydrolysis yields o-toluic acid (1:0690), m.p. 104° (for the amide, anilide, p- 
toluidide, and other derivatives corresp. to C see 1 : 0690). 

3:8740 (l) Kohlrausch, Pongratz, Stockmair, Monatah. 67, 107 (1936). (2) Davies, Perkin, J- 
Chem. Soc. 121, 2207 (1922). (3) van Scherpenzeel. Bee. trav. chim. 20, 169 (1901). (4) Guyer, 
Zuffanti, J. Am. Chem. Soc. 67, 1787-1788 (1935). (5) Ador, Filliet, Ber. 12, 2301 (1879). 
(6) Reddelien, Ber. 48, 14G8 (1915). (7) Klages, Lickroth, Ber. 32, 15G1 (1889). (8) Hayashi, 
J. prakt. Chem. (2) 123, 300 (1929). (9) Mayer, Fleckenstein, Gunther, Ber. 63, 1470 (1930). 
(10) Cohen, Dudley, J. Chem. Soc. 07, 1749 (1910). 

(11) Thompson, Norris, J. Am. Chem. Soc. 58, 1955 (1936). (12) Norris, Young, J - . Am. Chem. 
Soc. 57, 1420-1424 (1935). (13) Tanner, LasseUe, J. Am. Chem. Soc . 48, 2164 (1926). (H) 
Frankland, Wharton, J. Chem. Soc. 69, 1311 (1896). (15) Kissling (to Z.G.), Ger. 642,519i 
March 10, 1937; Cent. 1937, I 3874; C.A. 31, 5816 (1937). (16) Gasopoulos, Praktika Accul- 
Athenon 6, 347-353 (1931). (17) Adams, Wirth, French, J. Am.' Chem. Soc. 40, 426 (191°)* 
(18) Diesbach, Strebel, Hein. Chim Acta 8, 561 (1925). (19) Mauthncr, J. prakt. Chem. (2) 103, 
393 (1921). (20) Clar, Ber. 62, 358 (1929). 1 

(21) Ruzicka, Ehmann, Hein. Chim. Acta 15, 150 (1932). (22) Norris, Fasce, Staud, /. Am. 
Chem. Soc. 67, 1415-1420 (1935). (23) Ott, Ber. 55, 2123 (1922). (24) Mercer, Robertson,, 
J. Chem. Soc. 1936, 292. (25) Meiser (to General Aniline and Film Corp.) , U.S- 2,273,974, Feb. 
24, 1942; C.A. 36, 3809 (1942). (26) Kharasch, Nudenberg, Archer, J. Am. Chem. Soc. 05, 
497 (1943). 


3:8742 1-CHLORO-2-PHENYLPROPENE-1 CHj CjHsCI 
(/3-Chloro-a-methylstyrene) 


B.P. 213-215° (1) 

210-215° (2) 

102-106° at 14 mm. (2) 



Beil. V- 485 

Vi- 

V2- 
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IFor prepn. of 0 from «,0-4ichloroisopropylbraicne (o-mcthylstyiene dicHoride) (Beil. 
V-395] with ate. KOH see (2!: from 0<hioro^hy*o*}isopropy!bemeao IBcil. VI-5071 
on dista. at ord. press. (3) or by htg with oxalic add <21 see Mo. refs.; from the lower- 
meltmg stereoisomer of 0-methyIcinnatmc acid [Bed. IX-GI4, XXi-(254)] with BOC3 see 
< 2)1 

3:8742 {1} Tdfeneau, Compl. rend. 138, 9S6 <1900. <21 Tiffeneau, Ann. eMffl. (8) 10, 166, 173, 
ISO (1007). (3) TiSeneau, Cornpt. rend. 134, 775 (1902). 

3: 8745 -y,Y'-DICHXORO-DI-n-PROPyL ETHER CsHuOCU Beil. S.N. 24 
(W&-(-y-Ghloro-n-propyl)ether) ClCH2.CHj.CHj 

\) 

ClCHi.CHjCHt^ 

B.J>. 215” at 745 mm. ( 1 ) - 1.140 ( 1 ) 

03-95" at 18 mm. |2) 

{For prepn. (15-15% yield (1)) from trimethylene chlorohydrin (3:8285) by refluxing 
mth dil. H5SO4 see (lj-1 

3:8745 (1) Kamro. Newcomb. /. Am. Chcm. Soc. 43, 2228-2220 (1021). (2> Eastman Org. Chcm. 
list No. 33 (1942). 


3; 8765 PELARGONYL CHLORIDE CH*.(CHt) T C=«0 C,H n OCl 
(n-Nonanoyl chloride) i 


B.P. 


F.P. 

815.35° 

at 760 mm. (1) 

-G0.B" <11 ei 5 « 0.03780 (1) 

J?20° 

at 749 mm. (2) 

IA° - 0.D120G U) 

08° 

at 15 mm, (3) 

Dj ! - 0,01033 <1> 

03-90° 

at 11mm. (4) 


89° 

at 6 mm. (5) 



Beil. H - 353' 
Hr- 
n 2 -(308) 


« 1.43802 (1) 


{For prepn. of C from pclargonic acid (n-nonanoic acid) (1:0560) with ECU (3) (65% 
yield (6)), with FCU (2) (72% yield (l)), with FCU 4- ZnCU (93% yield (61), or with 
SOCJ 2 (yield 93.5% (4), 85% (G)) see indie, rch) 

{For rcactn. of 0 with toluene -f A1CU to give corrcsp. ketone see (7), with AlClj -f- 
anisolo to give corrcsp. ketone see (8), with ethyl sodio-acetoacetate and hydrolysis to 
methyl n-octyl ketone (decanone-2) see (9), with K carbazole to yield N- (n-ncnyl)carba- 
rcle, m.p. 72-73°, see (10), with vanSDylamine see (5).| 
l0 with A1CU + phenol yields (11) 55% o-(n-nonanoyl)phenol, b,p, 180° at 10 mm., 
m.p. 18.4°, “ 09SS7, n“ 6 « 1.5130 (11) (scmicarbazonc, m.p. 164° (II), and 35% 

■p-in-nonanoyDphenol, m.p. 54 5°, b.p. 232” at 10 mm, (benroate, m.p. 09.8° 

C on hydrolysis yields pclargonic acid (1 :05G0) q.v. (for the amide, anilide, p-toluididc, 
and other derivatives corrcsp. to C see 1 :0560). 

3:8765 (I) DcfTct. Bull. toe. chim. Brio- 40, £59-396 (1931). (2) Henry, Bull acad roy. Bela. 
(3) 37, C3-72 0899) ; Cent 1899, 1 068; Bee. free. (him. 18, 253-254 (1899). (3) KraXfi. Koenig 
Her. 23, 23S4 (1890). (4) Ficrr-David, Kuatcr, I! eh Chim. Atla 22, BO-89 (1939). (5) Ford- 
Moore, Phillips, Rte. trap. chim. 53, 855 (1934). (0) Clark. Bell, Trane. Boy. Soc. Con. (3) 27 
IK 97-103 (1933). <7j Ilaaan, Stedman, J. Chcm. Soc. 1931, 21 17. (6) Skrsup, Nieten. Ber. 57 
1302-1303 (1924). (9) Aaahiaa. Nakajuma, J . Pham. Soc. Japan 1925, No. 526, 3-5: Cent. 
J926, 1 2670. (10) Copi aarow, J. Chem. Soc. 113, S18 (19IS). 

(11) Baadulcsco, Girard, Full. toe. chim. (4} 47, 1310 (1930). 
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/>-CHLOROBENZALDEHYDE CI< ^ ) >CHO C 7 H 5 0C1 

B.P. 214.5°-216.5° at 760 mm. M.P. 48-49° 

See 3 : 0765. Division A: Solids. 


Beil. VII - 235 
VHi-(133) 


3-CHLORO-4-ISOPROPYL-1-METHYLBENZENE 

(3-Chloro-p-cymene) 


(CH 3 ) 2 CH<^ — NcHs 
Cl 


CioHuOI Beil. V- 423 
Vi- 
V 2 -(326) 


B.P. 217.1° at 760 mm. {1) D\ s = 1.01799 (5) 

213-214° cor. at 735.6 mm. (2) /in = 1.51796 (5) 

214° at 760 mm. (3) 

120-132° at 20 mm. (4) {5) 


[For prepn. of C from thymol (3-hydroxy-p-cymene) (1:1430) with PCI5 see (1) (4} 
(5) (6); for prepn. of C from 2-bromo-p-cymene [Beil. V-423, Vi-(205)J by chlorination to 
5-chloro-2-br omo-p-cym ene [Beil. V-424J followed by replacement of Br by H with Zn/Cu 
at 200° (7) or in ale. alk. (8) see (7) (8); for prepn. of C from 3-chloromenthadiene dibromide 
by elimination of 2 HBr with quinoline see (3).] 

[C on oxidn. with 15 pts boilg. dil. HNO3 (D = 1.24) gives (2) a mixt. of 3-chIoro-4- 
isopropylbenzoic acid (3-chIorocuminic acid) [Beil. IX-549J, m.p. 122-123°, 2-chIoro-4- 
methylbenzoic acid (2-chloro-p-toluic acid) (3:4355), m.p. 155°, and 2-chloroterephtbalic 
acid (3:4995), m.p. about 320°.] 

[C on mononitration with 6 pts. cone. HNO3 (Z> * 1.48) below 15° for 3-4 hrs. as directed 
(4) yields 6-nitro-3-chloro-p-cymene = 2-mtro-5-chIoro-p-cymene [Beil. V-424], oil, b p. 
142-150° at 13 mm. (4) (which with piperidine for 30 min. at 100° yields (4) 2-nitro-5- 
piperdino-p-cymenc, oil, b p 146-148° at 32 mm. (4)).] 

C on dinitration by adding to 10 pts. cone. HNO3 (Z> — 1.5) below —5° during 15 > 

then poured onto ice, yields (4) (9) a mixt. from which can be isolated 2,6-dinitro-3-chloro- 
p-cymene, m.p. 105-106° (9), 102.5-103 5° (4) (which with piperidine (5 pts.) at 100° for 
l]/2 hrs. yields 2,6-dinitro-3-piperidino-p-cymene, pale yel. ndls. from ale., m.p. 126-127 
(9), 123-124° (4)). 

[During this dinitration of C there is also formed a by-prod, formerly (4) supposed to 
be 2-chloro-3,5-dinitro-4-methylacetophenone but more recently (10) shown to be 3-chIoro- 
4,6-dinitrotoluene, m.p. 90.0-90.5° (10); this prod, with piperidine gives (10) 3-piperidino- 
4,6-dinitrotoluene, m.p. 116-116.5° (10).] 

3:8770 (1) Kobe, Okabe, Ramstad, Huemmer, J. Am. Chem. Soc. 63, 3251-3252 (1941). (2) 
Fileti, Crosa, Gazz. chxm. ital. 16, 288 (1886). (3) Junger, Klages. Ber. 29, 316 (1896). (4) 
Ganguly, R. J. W. LeFevre, J. Chem. Soc. 1934, 848-852. (5) C. G. LeFevre, R. J. W. LeFevre, 
K. W. Robertson. J. Chem. Soc. 1935, 483. (6) Vongerichten, Ber. 11, 364-369 (1878). W 
-• ' - ***— " * ’f'l"-'' 1 *•« (8) Uvak, Carlson 

■ (9) Qvist, Moilaneu, 

II 1337-1338; C-A. 
hys. 14, No. 3, 9 PP* 
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SOLIDS 


3*' 081 0-3; 0840 


at 180-200* sec {!); from 1,6-dichJoronaphthalenesulfonyJ ehJoride-3 JBeil XI-382) {341 
or from 1,6-diehloronaphthaIenesuIfonyl chloride-1 (Beil. XI-163] (18) by htg. with cone. 
HC2 in s.t. at 290° eee mdfc. refs., from sodium or-naphihalenesulfonate (Beil. XI-155, 
XIi-(37)} with boilg. dU. HCl 4- KClOa (other products are also formed) see (15),] 

{C an mononitmlion in AcOH with furog. HNOj yields (39) {20} 1 ,6-di ch)oro~4-ni tro- 
naphthalene (Beil. V-556], m.p. 119° {191 . 1 

(C on monosulfonation with nuxt. of equal vols. cone. + fumg. H*SO< (17J or with 
CISOjH in CSj (18) gives i,6-dtchloronaphthalencsulfonic acid-4 (Beil. XI-163] (corresp. 
sulfotiyl chloride, m p. 151° {17} {18}, corresp. sulfonamide, m.p. 2W > {18)).] 

(C on oxidn. with dii. HNO3 in 8 1 at 150* yields {19} a mixt. of 3-chlorophthalic acid 
(3:4820) and 4-chlorophtbalic acid (3.4390) together with their nitre derivs.} 

3:0810 {1} Friedtander, Kielbasinski, Ber. 29, 1980-1982 (1896). (2) Schroetar, Bcr. 63, 1318 
(1930). {3} Hampson, Wenaberger, J Chem. Soc. 1036, 394. (4) Forsiing, Ber. 20, 2105 (1887). 
(5} Erdmann, Kirchhoff, Ann 247, 379 (18S8). {6} Ferrero, BoUiger. 11 eh. Chim. Acta 11, 114G- 
1150 (1628). (7) Armstrong. Wynne, Chem. News 71, 255 (1895). {8} Sind all, Chem. News 60, 
58 (1889). {9) Cleve, Bull eoc chim. (2) 2G, 448 (1876). (10) Armstrong, Wynne, Chem. News 
62, 164 (1890). 

(ll) Erdmann. Ann. 275, 214-215, 256, 279 (1S93). {12} Fncdlander, Sxymanski, Ber. 35, 
2081 (1892) -(13) Kchrmann, Matis, Ber. 31, 2419 (1808). {14) Armstrong, Wynne, Chem. 
News 76. 69 (1897) (15) Kozlov, Talybov, J. Gen. Chem. (tAS S.R.) 9, 1827-1833 (1939); 

C.A. 34,4067 (1910). (16) Zil'berman, Rashevaskaya, Martyntseva, J Applied Chem. (UJZ.S.R.) 
9, 1832-1840 (1936), Cent. 1937, l 4787, C A. 31. 2597 (1037). {17} Cleve, Ber. 24, 3177-3478 
(1891). (18) Armstrong, Wynne, Chem. Newt Cl, 274-275 (1890). {19} Cleve, Bull. toe. e him. 
(2) 29, 499 (1878). (20) Armstrong, Wynne, Chem. News 61, 94 (1890). 


3:0825 2,4-DICHXOROBENZOPHENONE 
(2,4-Dichlorophenyl phenyl 
ketone) 


C\f \Cl 


CijHsOCIj 


0=0 

a 

M.P. 48-40® (1} (2) 

52° (3) 


Beil. VII- 420 
VH*-- 


Cryat. (from ale. {1}). 

(For propn. from m-dichlorobenzcnc (3:5900) 4- BzCl (3:6240) + AlClj at 110-140° 
sec (3) (2); for prepn. (67% yield (1)) from 2,4-dichlorobcntohydrol by oxidn. with CrOj 
in AcOH see (1) ] 

C fused for 3 hrs, at 200° with a mixt. of KOH 4- NaOH gives {1} m-dichlorobcnrcnc 
(3:5900) anti BzOH (1 .0715) (92% yield <T». 

(0 docs not give a smooth reaction with NaOMc (2) ] 

3:0825 U) lock, ItCdigrr, Bcr. 72, 80S-8G9 (1939). (2) ran do londc, Rcc. (rat. (him, 51, 99, 
105 (1932). {3} B5escken, Bee. trot. chim. 27. 15 (100S). 


3:0840 2,7-DrCHlORO-2,7-DIMETKFLOCTA?rE CioHioOi 

ci ci 

CHj — C — -CH j.CHt.CIIj CHi — k — CII 3 

ch* tir, 


Jr '(00) 

h — 


M.P. 40* {1} 
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3:8777 7 -PHENYL-n-PROPYL CHLORIDE CjHnCl - BeiLV-391- 


( 7 -chloro-n-propylbenzene, 
hydrocinnamyl chloride) 


. Vi-(IOO) 
V 2 -(305) 

B.P. 219-220° cor. (1) (3) (13) 

Z>f = 1.050 (7) 

Ho 5 *= 1.52030 (2) 

106-10G.5' 

1 at 22 mm. (2) 


1.5160 (6) 

110° 

at 21 mm. (3) (13) 

X>i 5 = 1.04259 (2) 

95-97° 

at 12 mm. (10) 

Dll = 1.0801 (6) 


93.5-95° 

at 11 mm. (4) 

1 

85-87° 

at 9 mm. (5) 



89-93° 

at 6 mm. (6) 




[For prepn. of C from 7 -phenyl-n-propyl ale. (hydrocinnamyl ale.) (1:6520) with fumg. 
HC1 in s.t. at 130® ( 1 ) (15) or 140-150° (3) r or in s.t. at 100 ° for 8 his. (77% yield (5)), or 
with ZnCl 2 + cone. HCI (40% yield ( 8 )) ( 2 ) see indie, refs.; with SOCI 2 in ether (82% 
yield (9}) or pyridine (48.5% yield (10)) or dimethylamline (70.5% yield (10)) see indie, 
refs, (for intermediate formn. of 7 -phenyl-n-propyl chlorosulfite and 5 fs-(y-phenyl-R- 
propyl) sulfite in this reactn. see ( 11 )); from 7 -cliloro-n-propyl p-toluenesulfonate (2 moles) 
with CgHjMgBr in ether (yield: 62% ( 6 ), 31% (12)) see indie, refs.; from CjHsCHjMgCl 
with di- (/3-ehloroethyl) sulfate in ether ( 66 % yield) see (4); from o-Oy-chloro-n-propyl)- 
aniline via diazotization and treatment with alk. + SnCl 2 (75% yield (3)) (13) see indie, 
refs.; from N-methyl-n-( 7 -phenyl-n-propyl)benzamide with PCI 5 see (14).] 

C is not decomposed on faoilg. with ZnCIj and does not react at 100° with AgOAc (1). 
[C boiled for 8 hrs. with excess 5% NaOMe in MeOH gives ( 86 % yield (15)) 7 -phenyl- 
n-propyl methyl ether [Beil. VIi-(252)], b.p. 206.5° at 758.5 mm. u.c., b.p. 100-102° at 
20 mm. (15); 0 with KOH in EtOH refluxed 2 hre. gives (1) 7 -phenyl-rv-propyI ethyl ether 
[Beil. VI-503], b.p. 224° cor.; C boiled several hours with excess cone.' ale. NaOCjHs gives 
(100% yield (3)) 7 -phenyl-n-propyl phenyl ether [Beil. VI-504, VIx-252], b.p. 182-183° 
at 17 mm. (3).] ' , ' 

[C on boilg. several hours with ale. Nal yields (3) 7 -phenyl-n-propyl iodide, b.p. 137- 
140° at 20 mm. (3) (for rate of reactn. of C with KI in acetone at 50° see (5)).] 

[C with activated Mg in dry ether gives (98% yield (9)) CeH 5 .CH 2 CH 2 .CH 2 .MgCl; for 
reactn. of this RMgCl cpd. with various carbonyl cpds., e.g., acrolein (10), ethyl phenyl 
ketone (9), or cyclopentanone (16), see indie, refs.] 

- [C with AICI 3 in CS 2 or lgr. gives (17) about 10% hydrindcnc (1:7511), b.p. 177°, to- 
gether with other products.] 

[0 on mononitration with 4 vols. HNO 3 (Z> = 1.5) below —10° gives over 90% yield 
(18) of 7 -(p-nitrophenyl)-n-propyl chloride [Beil. Vj-191], b.p. 176-180° at 15 mm. with 
si. dec. (18).] / 

3:8777 (1) Errera. Gazz. chim. itol. 16, 313-314 (1886) . (2) Goebel. Wenzke, J. Am. Chem. Soc . 
60, 698 (1938). 1 (3) von Braun, Ber. 43, 2841-2842 (1910). (4) Suter, Evana, J. Am. Chem. boc. 
60, 536-537 (1938). (5) Conant. Earner. J. Am. Chem . Soc. 46. 242, 249 (1924). (6) Rossander. 
Marvel. J. Am. Chem. Soc. 50, 1495 (1928). (7) Dunstan, Hilditch, Thole. /. Chem. Soc- 103. 
140 (1913). (8) Norris, Taylor, J. Am. Chem. Soc. 46, 756 (1924). (9) Gilman. Harm. J. Am. 
Chem. Soc. 54, 2075 (1932). (10) Cohen. J. Chem. Soc. 1935, 433. 

(II) Carr 6, Libermann, Compt. rend. 198, 274-276 (1934). (12) Gilman. Beaber, J. Am- 
Chem. Soc. 45, 842 (1923). (13) Merck. Ger. 239,076, Oct. 9, 1911; Cent. 1911, II 1393. 
von Braun, Aust, Her. 49, 507 (1916). (15) Straus, Berkow, Ann.' 401, 151 (1913). (W) Demo- 
aenko, Ber. 69, 2186 (1936). (17) von Braun, Deutsch, Ber. 45, 1269 (1912), 
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213-214" 

117" 

103-105" 

36-00" 



HJ'. 


1.0208 (5 , 
1-0152 (?) ; 2 j 


‘ 1Slr *B ( 5 ) 12 ) 


, ^Prepn.nfe,, " 5mm - <«> 

Mywene (1 7 ™“ oar ™°rol (2-h V(lr „ 

V ,,3) « 

(3-chIoro-p.tni, h boiJ S- dU. HNO • „ ?8 ’ VII HGG)1 ,1, r eu <*r~ 

C on c acid ) (3-49oni ° J y,eIds (12j /§) ,, , . )J ' 10 ^ mth Pci. 

i «a 

'“Srmedby (, 8 , j" 8 “ a ‘ He o <‘6J, «M "*h 

1C* ith Br, +%£?*' ia ‘ern,eS“l st ™«<ue ^ f ^l/ (16), Wl 

«sa%.?i'tr" a ®a=£*" -*^Ka 


«• J. IV. T-p * J09 » (4) p.i ,i 1 ' Soc. Jflii • <lw CActtj - „ ' ^7° fi7j i 

mmmmm 

t^mmwe 

a< V, ■ "' 0->372 

B ” - - N -~ — ' ° °<HjOCI 


B p - 218 - 210 " Wn 
■S™ 3:0175 n- . M ’ P - 42^ 3 . 
Dm "°»A:So !idl , 


Bei, -W-18G 
Wi-(ioo) 
Wl-(174) 



3:8783-3:8784 


DIVISION B, SECTION 2 


1214 


3:8783 d,f-a-CHLORO-n-VALERIC ACID * C 5 H 9 O 2 CI Beil. H .302 

CH 3 .CH 2 .CH 2 .CH.COOH * Hi- “ 

da n ‘~- 

B.P. F.P. 

222° at 763 mm. (1) -15° (1) D l J 2 ~ 1.141 (1) n« . 1.44807(1) 

133-135° at 32 mm. (1) 

Oil; insol. aq. ( sol. in ale., ether. 

[For prepn. of C from a-chloro-n-valeronitrile by hydrolysis with cone. HC1 see (1) (2).] 
[The levorotatory isomer of C, b.p. SO-S4 0 at 1 mm., has been obtd. {3) from dextrorotatory 
3-chlorohexene-l by ozonolysis in CHCI 3 , decompn. with aq., and Br 2 /aq. oxidn. of the 
resultant aldehyde.) 

a-Chloro-n-valeramide: cryst. from ale. + aq. (3:1), m.p, 70-70.2° (4). [Prepd. 

indirectly from a-chloro-n-valeronitrile with cone. HC1 (4).) 

a-Chloro-n-valer-anilide: unreported. 

«-ChIoro-n-valero-/>-toluidide : unreported. 

3:8783 (l) Bervaia, Rec, trav. chim. 20, 45—16 (1901). (2) Henry, Bull. acad. roy. Bela. (3) 36, 
241-262 (1898); Cent. 1898, I 194. (3) Levene, Haller, J. Biol Chem . 83, 596 (1929). (4) Van- 
dewijer, Bull. soc. chim. Belg. 45, 255 (1936). 

4-CHLORO-2-METHYLPHENOL OH ' CjHrOCl 

T 

B.P. 220-225° M.P. 48-49° 

See 3 : 0780. Division A : Solids. 

3:8784 6-CHLORO-2.4-DIMETHYLPHENOL C 8 H 9 0C1 

(5-Chloro-m-4-xylen ol ) OH 

CH 3 


CH, 

B.P. 221-223° at 760 mm. (1) 

100-101° at 17 mm. (2) 

100-101° at 16 mm. (3) 

86.5-87° at 9 mm. (2J 

Oil with phenolic odor. — Sol. aq., eas. sol. org. solvents. — Volatile with steam. 

[For prepn. of C from 2,4-dimethylphenoI (unsym.-m-x ylenol) (1 : 1740) by chlorination 
with acet-A r -ehloro-2 J 4-dichloroanilide in AcOH contg. HC1 at 15? as directed (1), or with 
SO 2 CI 2 in AcOH (3), see indie, refs.; from 6-amino-2,4-dimethylphenol hydrochloride 
[Beil. XIII-630, XIIIi'(245)] via diazotization and use of CU 2 CI 2 reaction (77% yield) see 
(2); for formn. of C from 2,4-dimethylquinol (m-xyloquinol) [Beil. VIII-22, Vlllr (514)1 
by action of HC1 (some of the isomeric 5-chloro-2,4-<Iimethylphenol (3:2460) also being 
formed) see (2) (4).] 



Beil. VI - 489 
VIi-(241) 
VI:- 


Beil. VI -(359) 
VIi-(174) 
Vt 2 -(332) 




3:8780 NEOPHYL CHLORIDE (!) 

CioHmCI 

Beil.V — 

GJ-Chfaro-ter-butyi )bcn2ene ; 

CHj 

Vi- 

OS-chlonx>,a-diincthy!)ethylbcnzene 

<( )>— A— CH^a 

V s -(320) 


ili. 


B.P. 221° dec. at 741 mm. {!) 


ng » 1.5250 (t) 

Ill* at 90 mm. (2) 


1.5253 {3) 

119-120° at 30 mm. (3) 


1.5248 (8) 

104-105° at 20 mm. {5) 



104-105° at 18 mm. (4) 



97* at 13 mm. (1) 



95* at 10mm.{l) 



53° at 1 m (8} 




{For prepn. of C from benzene <1 : 7400) + methallyl chloride (3-chloro-2-methylpropenc- 
1) <3:7145) by condensation in presence of cone. H 2 SO< (6S% yield <l)) or HF <60% 
yield <2» see (1) (2); for formn. from ter-butylbcnzcne (1 :74G0) by treatment with SOjCk 
sec <3); for formn. from corresp. ole. (2-methyi-2-phenylpropanoM ) with SOCl* see (5) (4).] 
0 htd. with 13% ale. KOII at 80° for 24 brs. is unchanged {2); 6 refluxed UK hrs. with 
KaOEt in abs. ale. {1) or refluxed OK hrs. with pyridine (1) is recoverable to extent of 
87~8S% (1). 

(For study of behavior of C with Na, Na in Iiq. NHj, N&Et, NaNH*, etc., or on pyrolysis 
sccjlj.j 

C with sublimed Mg (not comm!. Mg even after activation) 4- a trace of Ij yields {3) 
ncophyl MgCI; this RMgCl on oxidation with 0» gives (71.0% yield {1» thccorresp ale., 
2-mcthy!-2-phcnyIpropanoM, b.p. 131° at 30 mm, (1), 122-123* at 20 mm. (5), *» 

l. 5201 {A r *phrnyJcarbamate, m.p. 50-60° (5), 59.5-60.5° (1); A r -(a~n3phtbyJ )carbam3tc, 

m. p. 91.6-92.5* (1)). {For behavior of C with CeHjMgBr in pres, of CoBrj see (8),) 

© 0-Pbenylisovaleric acid: cryst. from pet. eth., m.p. 57.5-5S.5* (6), 5S-59-5* (1). 

(From RMgCl on carbonation and subsequent hydro! ysis, yield 81.6% (1).) 

® 0-Phenylisovaleraniiide: m.p. 122-123° (3), 121-123° (0) (from RMgCl by rcactn. 
with phenyl isocyanate {3}]. 

© P-Aeetamlno-(/?-<bIoro-frr-buty!)beniene: m.p, 155-150* {»}. (From 0 by nitration, 
■reduction, and acetylation (7).} 

3:8780 (1) Whitmore, WcUmber. Rhablea, J. An. Chm. Soe. 65, 14G9-1471 (1943). (2) Cairo tt. 

Tinker, Weirnnayr, J. .4m. CArro. .Soe, 61, 1012 C'’'*'" **- r *. "• - , 

61, 2147-21 1H <1939,1- (4) Haller. IUmart. C< , t 

Haller, Hauer. A nn. Mm. (9) #.10-14 (1918). ■ , ■ 

(?) Ipatieff, Sehrocflmc, J. <im. Chtm, Soe . 67, 

Soe.CC, 1135-141011914). 
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3-CHLORO-4-METHYLPHENOL OH C7H7OCI Beil. VI- 402 



B.P. 238° at 760 mm. M.P. 55° 

See 3:1025. Division A : Solids. 


3:8795 4-ISOPROPYLBENZYL CHLORIDE 
(Cuminyl chloride; l-chloromethyl-4- 
isopropylbePzene ) 


C10H13CI Beil. V - 423 

(CH 1 ) J CH<3>caa 


B.P. F.P. 

228° with part. dec. (1) -29° (8) itf 1,5 = 1.020 (1) ijd 1 ' 6 = 1.523 (1) 

227-228° (2) 

22G-229 0 (3} 

225-239° (4) 

116-118° at 22 mm. {5) 

110° cor. at 15 mm. {!) 

108-109° at 14 mm. (6) 

100° at 14 mm. (7) 

Liq. with odor and lachrymatory effect less than that of benzyl chloride (3:8535) but 
with irritating effect on skin (1). — C on boilg. (4) (espec. in presence of ZnCk) partially 
dec. with formn. of a hydrocarbon C20H24 (probably 2,6-di-isopropyl*9,10-dihydroantbracene 
[Beil. V-654]), yel. _pdr., m.p. 90° (4). 

[For prepn. of 0 from p-isop ropylbenzene (cumene) (1:7440) with trioxymethylene 
(75% yield (1)) or formalin (75% yield (7)) + HC1 + ZnCl 2 see (1) (7); with chloromethyl 
methyl ether (3:7085) -f SnCU see (8); from p-cymeme (1:7505) by direct chlorination 
see (4) (3) (9); from cuminyl ale. [Beil. VI-543J with dry HC1 (10) or const.-boilg. HCI 
(100% yield (2)) see (10) (2) (9).] 

C with Zn + HCI reduces (10) to p-cymene (1:7507). — C on boilg. with aq. Fb(N0a)j 
soln. (7) or alk. NajCraOz (12) yields p-isopropylbenzaldehyde (cuminaldehyde) (1:0234). 
— C with aq. alk. presumably (no record) yields cuminyl alcohol [Beil. VI-543] but with 
alc 1 KOH gives (4) ethyl cuminyl ether [Beil. VI-544], b.p. 227° (4). , 

C with Mg in dry ether yields (9) cuminyl MgCl accompanied by some bicumyl (4,4 - 
diisopropyldibenzyl) [Beil. V-623J, m.p. 58° (9); the R.MgCI with aq. gives (74% yield (0) 
p-cymene (1:7505); the R.Mg.Cl upon treatment with O2 gas gives (71-80% yield (9)) 
cuminyl alcohol [Beil. VI-543], b.p. 246“ cor. (9), 140° at 20 mm. (9); the R.Mg.Cl with COj 
gives (73% yield (9)) after acidification p-isopropylphenylacetic acid (homocumimc ac.) 
[Beil. IX-561], m p. 52°, b.p. 195° at 30 mm., 190° at 25 mm., D4 5 - 1.039, njf - 1-522 (9). 
[The R.COOMgCl cpd. if treated with isopropyl MgCl gives mainly (11) p-isopropyl' 
malonic ac., m.p. 143.5° dec. (1).J 

3:8795 (I) Bert, Bull. soc. chim. (4) 37, 1266-1268 (1925). (2) Norris, Mulfiken, J. Am. Chem. 
Soc. 42, 2098 C1920). (3) Varma, Srinivasan, J. Indian Ckem. Soc. 13, 191 (1936). (4) Errera, 
Gazz. chim. ital. 14. 277-283 (1884). (5) Jones, J. Chem. Soc. 1938, 1416. (6) Baker, Nathan, 
J. Chem. Soc. 1935, 1844. (7) Blanc, Bull. soc. chim. (4) 33, 317 (1923). (8) Damns, Levy, 
Compt. rend. 194, 2057 (1932). (9) Bert. Bull. soc. chim. (4) 37, 1577-1583 (1925). (10) Paterno, 
Spica, Gazz. chim. ital. 9, 397-398 (1879). 

(II) Ivanoff, Pchfwtchny. Bull. soc. chim. (5) 1, 229 (1934). (12) Blanc, Ger. 347,583, Jan, 
23, 1922; Cent. 1922, II 1138. 
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LIQUIDS WITH Df < 1.15 


3:8784-3:8785 


[For studies of bactericidal action of C see (3) (5).) 

The nitration of C has not been reported, and none of it 8 mononitro- or dinitro-deriva. 
are known; for patent on sulfonation of C see { 6 }. 

C in ale, solo, with FeCL gives olive-green color turning brown on htg. 

— — 6-Chloro-2,4-dimethylphenyl acetate: unreported. 

— — 6-Cbloro-2, 4-dime tbylphenyl benzoate: oil {2}. 

© 6-Chloro-2,4-dimethylphenyl ^-nitrobenzoate: m.p. 94-94.5° (2). [From G + P- 
nitrobeazoyl chloride in pyndine ( 2 } [ 

© 8-ChIoro-2,4-dimethyJphenyl A'-phenylcarbamate: m.p 129-130° (2). [From C -+■ 
phenyl isocyanate at 159-200° (2).J 

3:8784 (l) Orton. King. J. Chem. Soc. 99, 1191 (1911). (2) Bamberger, Reber, Her. < 6 , 793- 
795, 798-799 (1913). (3} Heicken. Angew. Chem. 52, 263-265 (1939). {4} Bamberger. Reber. 
Her. 40, 2268 (1907). (5) Lockemann, Kunzmann, Angew. Chem. 46. 296-301 (1933). ( 6 ) 

Weller, Better (to I.G ). Ger- 557,450, Aug. 21, 1931; Cent. 1932, II 2370-2371; [C.A. 27, 735 
(1938)}. 

3:8785 1-CHLORODECANE CH S . (CH 2 ) 8 .CH S C1 C, 0 H 21 C1 Beil. I - 169 
(n-Decyl chloride) l x — 





I, -(130) 

B.P. 223.0-323 .5“ 

at 760 mm. (1) 

•Djs - 0.8850 (4| 

og « 1.4400 (4) 

233-223° 

at 760 mm. (7) 

Dl° - 0.8000 (1) 

no - 1.43709(1) 

180-190° 

at 720 mm. (2) 

0.8083 (7) 

1.43731 (7) 

130-140° 

at 80 mm. (3} 

Di l>s - 0.8031 (0) 

ng' s • 1,4308 (6) 

122 ° 

at 50 mm. (2) 


137-142° 

' at 24 mm. (4) 



100 .8-101.0' 

‘ at 12 mm. (5) 



100 ° 

at 18 mm. (6) 




Colorless oil with characteristic odor {!}. 

[For prepn. of C from dccanol-1 (1:6275) with PCI 5 in CCL see (1); with SOCl 2 -f 
pyridine (80% yield (5}) or SOCl 3 without pyridine (91% yield (7)) see (5) (7); for prepn. 
from n-heptyl MgBr + Y-chloro-n-propyl p-toluenesulfonate see (4).] 

C btd. at 100° with aq. Ba(OH ) 2 yields (2) decanol-I (1:6275). 

C with Mg in dry ether contg. trace of I s gives (90% yield in 9 hrs. ( 8 )) RMgCl. 

« n.., r — IT* *~* '«'”*'*' (2} Schultz, Ber. 42, 3610-3611 

1 ■ ■ nder. Marvel, J. Am. Chem. Sac. 

■’ . ’ * 1 ! ‘69 (1933). ( 6 ) Rotbstein, Bull. 

t ■ ■ • ’ 1 ‘ • >. >38, 641. (8) Houben, Boedler, 
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[For prepn. (80% yield ( 1 )) from undecanol-I (1:5S90) -f SOCI 2 + pyridine see (I), or 
with SOCI 2 alone (89% yield) see (2).] 

No other data on C are recorded. 

3:8803 (l) Rotbatein, Bull. soc. chim. (5) 2, 84 (1935). (2) Vogel, J. Chem. Soc . 1943, 63S,’&il. 


3:8805 1,8-DICHLORO-OCTANE CgHwCfe Beil. 1-160 

(Octamethylene dichloride) 01 Cl — 

CH 2 .CH 2 -CH 2 .CH 2 .CH 2 .CH 2 .CH 1 .iHa ' • l2 ~~ 

B.P. 240-242° (I) 


[For formn. of C from octamethylenediamine [Beil. IV-271] with NOCI see (I); from 
l,&«diphenoxyoctane (see below) with fumg. HC1 see (1).] 

C htd. with sodium phenolate yields (1) (2) 1,8-diphenoxyoctane [Beil. VI-148; VIj-(85)], 
colorless tbls., m.p. 83.5-84°, sol. in hot ale., in ether, or in CsHg; not volatile with steam. 
(This prod, splits with HCIto yield (1) C; with HBrto yield (I) 1,8-dibromooctane [Beil. 
1-160], mp. 15-16°, b.p. 270-272° si. dec., b.p. 150-161° at 20-25 mm. (I).] 

0 refluxed with Nal in acetone for 4 hre., solvent evaporated, ether-sol. portion of residual 
oil htd. for 4 lirs., with thiourea in isoamyl ale. gives (3) octamethylene bis-(u, u'-isothiourea 
hydrochloride), m.p. 185-186° (3). 

3:8805 (1) Ssolonina, J. Russ. Phys -Chem. Soc. 30, 620, 623 (1898); Cent. 1899, I 26. (2) 
Ssolomna, J. Russ. Phys.-Chem. Soc. 30, 822, 824 (1898) ; Cent. 1899, 1 254. (3) Kawai, Hosono, 
Shikinami, Yonechi, Sci. Papers Inst. pkys. Chem. Research (Tokyo) 16, N 03 . 306-309, 9-16 
(1931); Cent. 193 1, II 1694; C.A. 25, 5665 (1931). 


3:8810 1-CHLOROD ODECANE CH 3 .(CH 2 ) 10 .CH 2 C1 C 12 H 25 CI 
(n-Dodecyl chloride; 
n-lauryl chloride) 


Ii- 

I a -(133) 


B.P. 243-244° cor. (1) 

132-134° at 18 mm. (2) 
130° at 15 mm. (3) 
• 125-126° at 10 mm. (4) 

11C.5° at 6 mm. (9) 


D? - 0.8673 (3) rio - 1.4431 (3) 

Dl° = 0.8673 (9) n'u - 1.4-1355 (9) 


(For prepn. (80% yield (3)) from dodecanol-1 (1:5900) + SOCI, + pyridine see (3); or 
with SOCb in absence of pyridine (84% yield) see (9).] 

C in ale. refluxed with thiourea for 4 days gives (5) S-n-dodccylisothiourea hydrochloride, 
m.p. 132-135° (5)._ 

[For reactn. of C with liq. NHg see (6) (7); with various amines see (7) ] 

[For reactn. of C with KI see (1); for reactn. with Mg -f- ether see (2); for reaction of 
C with Li, Na, or I£ followed by C0 2 see (10).] 

C htd, with pyridine in s.t. at 110° for 15 hrs. yields (8) n-dodecylpyridinium chloride, 
cryst. from ale. + ether or from CgHg as monohydrate, m.p. 92° (8). [This quat. salt 
yields (8) on cat. hydrogenation N-(n-dodecyl)piperidmium hydrochloride, m.p. 188-189 
( 8 ).]' ’ • , 

— n-Dodecyl mercuric chloride (C 12 H 26 HgCl): m.p. 114.0-114.5° (10). [Prepd. 
indirectly (10),] 

3:8510 (1) Conant, Hussey, J. Am. Chem. Soc. 47, 485 (1925). ( 2 ) Oldham. TJhbdohdc. /• 
Chem. Soc. 1938, 204. (3) Rothstein, Bull. soc. chim. (5) 2, 84 (1935). (4) Reed, Tartar. /. Am. 
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3:8800 n-DECANOYL CHLORIDE CH S .(CH 2 ) 8 0=0 CioHjgOCl 
(«-Caprinyl chloride) Cl 

B.P. 233.3° at 760 mm. (!) F.P. -34.5° (1) 

120° at 20 mm. (2) 

114° at 15 mm. (3) 

111-112° at 14 mm. (4) 

104- 105° at 9 mm. (5) 

105- 107° at 8-9 mm. (6) 

Care must be taken not to confuse C, the acid chloride of n-capric acid, with the cor- 
responding relatives of n-caprylic acid (C 8 ) and of n-caproic acid (Ca); for this reason the 
name n*decanoyl chloride is preferred. 

IFor prepn. of 0 from n-decanoic acid (n-dccylic acid) (n-capric acid) (1:0585) with 
PClj (3), with PCI 3 (70% yield (1)), with POCI 3 (7), with oxalyl (di)chloride (3:5060) (5), 
or with SOCI 2 (6) (94% yield (4)) see indie, refs.) 

[For use of C in prepn. of corresp. cellulose esters see (8) (9) ; for use in syntheses of various 
glycerides see (5) (6); for use in prepn. of denvs. of vanillylamme see (2) (10), for cat. 
hydrogenation to n-decylaldehyde (1:0222) see (11).] 

C on hydrolysis (or even slowly in moist air) yields n-decanoic acid (1 : 0585) q.v. (for 
the amide, anilide, p-toluidide, and other derivatives corresponding to C see 1:0585). 

3:8800 (1) Deffett, Bull soc. chim Belff 40, 389-391 (1931). (2) Ford-Moore, Phillips, Rec. 
trav. chim. 53, 856 (1934) (3) KrafTt, Kocmg, Ber 23, 2385 (1890). (4) Fiera-David, Kuster, 

Helv. Chim. Acta 22, 86-89 (1939) (5) Avenll, Roche, King, J Am. Chem Soc 51, 868 (1929). 

v — r m— v- *n*-710 (1&32). (7) Grimm, Ann 157,272- 
1923, IV 961. (9) Brit. 313,616, Aug 8, 
!’ 1 ■ Soc. 42, 2125 (1919). 

.* .. .. 139;. 


Beil. II- 356 
Hj— 

II2 • 


PHENYL CHLOROACETATE 

C1.CH 2 .CO.O<^ 


C 8 H ? 0 2 CI 


Beil. VI - 153 
VIi-( 87) 
VI 2 -(154) 


B.P. 230-235° M.P. 45° D? - 1.2202 = 1.514G 

See 3:0565 Division A: Solids. 


4-CHLORO-3-METHYLPHENOL OH C 7 H 7 OCI 



Cl 


B.P. 235° M.P. 57° 

See 3 : 1535. Division A : Solids. 

3:8803 1-CHLOROUNDECANE CH,.(CH 2 ) 9 CH 2 CI C U H 23 C1 
(n-Undecyl chloride; 

1-chlorohendecane ) 

B.P. 240-241° at 772 mm. (2) 

117° at 16 mm. (1) 


Beil. VI - 381 
VIi-(187) 
VI 2 -(355) 


Beil. S.N. 10 


CT 5 - 0.85J0 (I) n ! „ 15 . 1.4350 (1) 
P? - 0.8077 (2) - 1.44003 (2) 
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3:8830 2-CHLORO-4-n-BUTYLPHENOL OH CioHuOCl Beil. S.N. 530-a 



n-C4Hg 


B.P. 347-248° at 760 mm. {1> {4) 

243-344° at 736 mm. (2) 

110-115° at 3 mm. (3) (4) 

[For prepn. of C from p-n-butylphenol (1:1771) by chlorination with Ck (3), SO2CI2 
(4) (5); or CISO3H (5) see indie, refs.; for prepn. of C from o-chlorophenyl propionate by 
rearr. with AJCI3 in nitrobenzene to n-propyl 3-chloro-4-hydroxyphenyl ketone and subse- 
quent reductn. to 0 see (4) (1).] 

[For studies of bactericidal characteristics of C see (1) (2) (6).] 

C with a-naphthoyl chloride (3:6930) yields (2) 4-»-butyl-2-chlorophenyl o-naphthoate, 
m.p. 44-46° (2). 

3:8830 <1> Klarmann, Shternov, Gates, J. Am. Chem. Soc . 55, 2576-2589 (1933). (2) Blicke. 
Stockhaus, J . Am. Pharm. Assoc. 22, 1090-1092 (1933); Cent. 1934, 1 1612; C.A. 28, 4839 (1934). 
(3) Klarmann (to Lehn & Fink Products Corp.), U.S. 2,010,695, Aug 6, 1935; Cent. J93G, I 810; 
C.A. 29, 6608 (1935). (4) Klarmann (to Lehn & Fink Products Corp.), U.S. 2,139,550, Dec- 
6, 1938; Cent. 1939, I 1807; C.A. 33, 2285 (1939). (5) Blicke (to Regents of Univ. of Michigan), 
U S 1,980,966, Nov. 13, 1934; Cent. 1935, 1 3312; C.A. 29, 476 (1935). (6) Klarmann, Shternov, 
Gates, J. Lab. Clin. Med. 20, 40-47 (1934). 


3:8860 0-CHLOROETHYL BENZOATE 


B.P. 255-257° at 762 mm. (1) 
256-257° at 762 mm. (2) 
254-255° at 749 mm. (3) 
138.8° at 18 mm. (1) 
125-130° at 14 mm. (4) 
120-122° at 6 mm. (5) 
118-120° at 2 mm. (6) 


Beil. IX- 112 
IXi- 


Oil, insol. aq.; eas. sol. ale , ether. 

[For prepn. of C from ethylene chlorohydrin (3:5552) with BzCl (3:6240) on htg. 
(yields: 90% (1), 84.5% (6), 55% (2)) (5) see indie, refs.; from ethylene glycol (1:6465) 
with benzoic acid (1:0715) at 100° in pres, of HC1 gas (7); from ethylene oxide (1:6105) 
with BzCl (3*6240) at 190° (8); from 1,4-dioxane (1:6400) with BzCI (3:6240) + TiCU 
(2 moles) at 150-180° for 10 hrs. (70% yield (9)); from ethylene -f BzOH (1:0715) + 
Clj + cat. as directed (10) see indie, refs.] 

[For formn. of C from /3-chloroethyl iminobenzoate on warming (3), from /3-chIoroetbyl 
p-toluenesulfonate with CjHsCOOMgBr (5% yield (11)), or from bis- (0-chloroethyl) 
sulfate with NaOBz at 170° (61.5% yield (4)) see indie, refs ] 

C on htg. either alone or with SnCli at 180-200° for 25 hrs. gives (9) ethylene glycol 
dibenzoate, m.p- 73°. 

[G on a mononitration is claimed (I) to yield mainly /3-chloroethyl m-nitrobenzoate, but 
this alleged prod, is not described either in the article or elsewhere in the literature.] 

G with Nal (2 moles) in 90% ale. refluxed 6 hrs. gives (80% yield (1)) 0-iodoethyl benzo- 
ate, b.p. 161-163° at 17 mm. (1). 
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3:8810-3:8820 


Chem. Soc. 57, 571 (1935). (5) Sprague, Johnson, J. Am Chem. Soc. 59, 1838-1839 (1937). 
(6) Wibaut, Heiermann, Wagtendonk, Rec. trav. chim. 57, 456-458 (1938). (7) Westphal, 
Jerchet, Ber. 73, 1004-1011 (1940). (8) Karrer, Kahnt, Epstein, Jaffe, Ishil, Helv Chim. Acta 
21, 233-234 (1938). {9} Vogel, J. Chem. Soc. 1943, 638, 641. (10) Meals, J. Org. Chem. 9, 
211-218 (1944). 

3:8820 7-PHENOXY-n-PROPYL CHLORIDE C 9 H n OCl Beil. VI- 142 

(7-Chloro-n-propyl phenyl ether) ^ ) >— O.CH 2 .CH 2 .CH2.Cl 

B.P. M.P. 

245-255° (1) 11.8-12° (1) Dl° = 1.1167 (4) 

238-240° at 745 ram. (2) 

139° at 25 mm. (3) 

Colorless oil gradually turning yellowish in light. 

(For prepn. of C from v-phenoxy-n-propyl alcohol (trimethylene glycol monophenyl 
ether) (.Beil VI-147, VIi-(85)] with SOCIj + pyridine (8S% yield) see (3).] 

[For prepn. of C from l-bromo-3-chloropropane (trimethylene glycol chlorobromide) (5) 
with potassium phenolate (1) or with ale. sodium phenolate (yields: 68% (6) (4), 55% (2)) 
see indie refs.; note that by this method some trimethylene glycol diphenyl ether (1,3- 
diphenoxypropane) (1:7170), m.p. 61°, b.p. 338-340° cor., may also be formed.] 

(C with diethyl sodiomalonate in usual way gives (yields: 77% (2), 56% (6), 55% (4)) 
diethyl (7-phenoxy-n-propyl)malonate [Beil. VI-168], b.p. 271° dec. at 140 mm. (4), 265- 
266° at 140 mm. (7), 216-219° at 20 mm. (6), m p. 32° (7), 30° (4). — For analogous behavior 
of C with diethyl sodio-methylmalonate see (7).] 

[C with Na in ether undergoes a complex decomposition giving (8) cf. (7) sodium pheno- 
late, propylene, cyclopropane, hexamethylene glycol diphenyl ether, etc ] 

[For study of rate of reactn. of 0 with KI in acetone at 50° and at 60° see (3).] 

W-(7-Phenoxypropyl)phthalimide (phenyl 7-(phthalimido)-n-propyl ether) [Beil. 

XXI-472] ndls. from ale., m. p. 91° (9), 88° (10), [Not reported from C but obtd. in 
80% yield (10) from y-phenoxy-tt-propyl&romztfe with K phthahmide; also indirectly 
(9).] 

3:8820 (1) Henry, Bull. aoc. chim. (3) 15, 1224 (1896). (2) Gabriel, Ber. 25, 416-418 (1892), 
(3) Kirner, J. Am Chem. Soc. 48, 2748-2749 (1926). (4) Granger, Ber. 28, 1198-1200 (1895). 
(5) Allen, Org V-> M-*~ ** » T .«. 2 

(1932); 8, 53, f 1 II . • •*.»_ 

2570 (1893). 1 1 IV. ; > \ 

(9) Manske, J ' .il c “J 


4-CHLORO-3.6-DIMETKYLPHENOL OH C g H 9 OCl 



B.P. 246° M.P. 115° 


Beil. VI— ’ 
VXi- 
Yl2-(463) 


See 3 : 3505. Division A : Solids. 



3: 0840-3: 0840 2,7-mCHLORO-3,7-DIMETHYXX)CTANE 


108 


Cryst. (from aba. ale.) with agreeable musk-like odor. >, > 

(For prepn. of C from 2,7-dimethyloctanediol-2,7 (Beil. Ii-(257)] with cone. HC1 in the 
cold or with HC1 gas in toluene see (1).] • 


Beh. I - 632 
It— 
Ir- 

M.P. 40-50° (1) B.P. 129-130° at 742 mm. (3) ' 

49° (2) (3) 139-130° cor. (1) 

Colorless ndls. ’ 1 

[For prepn. of C from anhydrous chloral (3:5210) with 1 mole n-butyl alcohol’ (1:6180) 
(1) (2), or from chloral hydrate (3:1270) under reflux with n-BuOH (yields: 54% in 45 
m‘m., 28% in 60 min. (3)) or with tri-n-butyl orthoformate, see indie, refs.; for study of 
formn. of C from chloral cthylalcobolate (3:0860) or from chloral n-propyl-hemiacetal by 
reflux with n-BuOH for 45 min. (yield 40-50%) see (3).] r 

(C with AcCl gives (78% yield (1)) corresp. acetate, b.p. 129-131° at 20 mm. (1).] 

(For behavior of C with diazomethnne sec (4).] 


3:0810 (1) Bouvet, Bull. soc. ehim. (4) 17, 204 (1015). 

3:0843 CHLORAL n-BUTYLALCOHOLATE C«H U 0 2 C1 S 

(Trichloroacetaldehyde CI 3 C — CH — O — CH 2 .CH 2 .CH 2 .CH 3 
n-butylhemi acetal) I ' * 


3:0843 (1) Fourneau, Florenco, Bull. aoc. ehim. (4) 47, 352 (1930). (2) Kuntze, Arch. Pharm. 
240, 08 f 1908) . (3) Post, J. Or 0 . Chem. C, 832-833 (1941). (4) Meerwein, Bersw, Burneleit, 
Ber. 02, 1009 (1929). 


3:0844 2-CHLORO-3,5-DIMETHYLPHENOL 

(6-Chloro-m-5-xylcnol) OH 


CsHjOCl 


M.P. 49-50° (1) 


fr 

CHal^CHa 


Beil. VI — 
VIi- 
W (464) 


[For formn. of C from 3,5-dimethylphenol («ym.-m-xylenol) (1:1455) with SOjClj in 
CHCI3 (as by-product of the principal isomer 4-chloro-3,5-dimethylphenoI (3:3505)) 
see (I).] 


2-Chloro-3, 6-dimethyl phenyl acetate: unreported. 

2-Chloro-3,B-dimethylphenyl benzoate: unreported. 


3:0844 (1) Lesser, Gad, Ber. 56, 974 (1923). 

3: 0846 l,l,l-TRICHLOROPROPANOL-2 CjHsOCU 

03,0,0-Tricbloroisopropyl CHj— CH — CClj • 

alcohol; “ Isopra! ”) I 


. Beil. 1 - 365 
Ir(185) 
lr(385) 


M‘P. 50-51° (1) B.P. 161.8° cor. at 774 mm. (5)' 

50° (2) (3) 161.8° at 773 mm. (1) 

49.2° (4) (6) 63-65° at 20 mm. (19) ^ ’ ’ *■ ' - 

,^49° (5) 53-55° at 12 mm. (3) 

'46-49° (19) 

Hexag. cryst. from aq. (7); for crystallographic data see (2). — Spar. sol. aq., eas. sol. 
org. solvents (for data see (7)). — C has high vapor press, (for measurement see (2)) and 
sublimes even at ord. temp, (for study of sublimation of C by various methods see (5)). 
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/>-METHYLPHENACYL CHLORIDE C9H9OCI Beil. VII- 309 

CH3 O C0 - CH2Cl VIIi-(165) 

B.P. 260-203° M.P. 57-58° 

See 3:1130. Division A: Solids. 


2-CHLOROHYDROQTJINONE 


C6H5O2CI BeU. VI - 849 
VIi-(417) 
VI2 (844) 


B.P. 263° M.P. 106° 

See 3 : 3130. Division A: Solids. 



2-CHLOROBIPHENYL 

B.P. 274° at 738 nun. 


M.P. 34° 


See 3:0300. Division A: Solids. 


Ci 2 H 9 C1 


BeU. V - 579 
' Vi-(272) 

Vj»(483) 


3:8940 3-CHLOROBIPHENYL / \ C, 2 H 9 CI Beil. V » 679 

(3-Chloroxenenc (1)) \ / \ / Vi — 

Cl Vj-(483) 

B.P. 284-285° {2) (6) M.P. +16° (4) 

150-160° at 6 mm. (3) 

87° at 0.15 mm. {4) 

: Pale yel. oil. — By sola, in 2 vols. 96% ale., cooling to —18°, and scratching, C has been 
obtd. in. colorless cryst. from. (4). 

IFor prepn. (27% yield (2), 16% yield (4), 13-25% yield (3)) from diazotized tn-chloro- 
aniline + Cell# see (3) (4) (2).] , 

C on oxidn. with OO3 in AcOH + V 2 Og yield? (5) m-chlorobenzoic acid (3:4392), 
m.p. 154°. 

C on nitration (no details (6)) gives a dinitro compd., 3-chloro-4,4'-dinitrobiphenyl, 
wooly flocks from ale., m.p. 202-203° (6) (9). {No other dinitro-3-chlorobiphenyls are 
recorded; of the possible mononitro-3-chlorobiphenyls only two (both prepd. indirectly) 
are known, viz., 4-nitro-3-chlorobiphenyl, m.p. 78.5-79.5° (7), and 3'-nitro3-chlorobi- 
phenyl, m.p. 101“ (8).) 

3:8940 (1) Hale, J. An. Chem. Soc. 54, 4458—4459 (1932). (2), Gomberg, B&chmann, J. Atn. 
Chen. Soc. 46, 2343 (1924). (3) Elks, Haworth, Hey, J. Chem. Soc. 1940, 1285 {4} Weisaberger, 

Sangewald, Z. physik. Chem. B-20, 154 (1833). {§} Bellavita, Gazz. chim. Hoi. 65, 639 (1935). 
(6) Mascarelli, Gatti, Gazz. chim. ital. 63, 660 (1933). (7) Schoepfle, Truesdale, J. Am. Chem. 
Soc. 59, 376 (1937). (8) Mascarelli, Gatti, Atti accad. sci. Torino, 65, 143-147; Cent. 1930, II 
1801. (9) Case, J. Am. Chem. Soc. 67, 116, 118 (1945). 
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1- (CHLORO METHYL)NAPHTHALENE 


B.P.291-292 0 M.P. 32° 

See 3 : 0250. Division A : Solids. 


CHjCl 


CnH a a Beil. V- 566 
V,- 
V8-(461) 


4-CHLOROBIPHENYL 


C12H9CI 


B.P. 291° at 745 mm. M.P. 77° 

See 3 : 1912. Division A: Solids. 


Beil. V - 579 
V,- 
V2-(483} 


4-CHLOROPHTHALIC ANHYDRIDE O C 8 H 3 0 3 C1 Beil. XVH - 483 

XVn,-(253) 

& 

B.P. 294.5° cor. at 720 mm. M.P. 98° 

See 3:2725. Division A: Solids 

8-CHLORONAPHTHOL-2 Cl 

CO”' 

B.P. 307-308° M.P. 101° 

See 3:2905. Division A: Solids. 

6-CHLORO-2-PHENYLPHENOL CuHsOCl Beil. S.N. 539 

<=> 1te^ 

B.P. 3 12° at 745 mm. M.P. 71-72° 


C 10 H 7 OCI Beil. VI - G49 
VI,— 
Vl2-(G04) 



See 3: 1757. Division A: Solids. 
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3:8980 4-CHLORO-2-PHENYLPHENOL C ]2 H 9 OCI Beil. S.N, 539 

(5-Cbloro-2-hy droxyb iphenyl ) Q 



B.P. 319° at 745 mm. {1) M.P. +11° (1) (4) 

178° at 15 mm. (I) 

166-171° at 10 mm. (2) 

138-130° at 2 mm. (3) 

[See also &-chloro-2-phenylphenol (3:1757).] 

Important Note: Through the year 1944 (and perhaps in some cases beyond) the chloro- 
phenyhphenol of m.p. -f 11° (C) was regarded as having the structure 6-chloro-2-phenyl- 
phenol =» 3-chloro-2-hydroxybiphenyl. In 1945, however, this view was corrected by 
the paper of Weissberger and Salminen (3); in this text, therefore, expression of the facts 
is reported in the light of their papeT. Particular care is, therefore, required in consulting 
references prior to it since such material is universally expressed in the reverse sense of the 
present view. 

[For prepn. of C from 2-hydroxybiphenyl (1 : 1440) with Cl 2 (note that 6-chloro-2-phenyl- 
phenol (3:1767) is also formed) see (1) (4) (3), for prepn. of C from 5-amino-2-hydroxy- 
biphenyl (5) by diazotization and use of Cu 2 Cl 2 reaction (27% yield (3)) see indie, refs.] 

C is sol. in aq. 25% NaOH at 60° but on cooling seps. N0A.4H2O, m.p. 84-85° (1); 
anhydrous NnA, m.p. 280° (1) (4) (for use in sepn. of C from the isomeric 6-chloro-2- 
phenylphenol (3:1757) see (1)). [For formn. of NaS in org. solvents such as MeOH, 
ether, or toluene see (8).] 

The calcium salt of C is more sol. in aq. than the corresp. dcriv. of the isomeric 6-ehloro- 
2-phenylphenol (3:1757) (use in sepn. (2)). 

C on mononitration with HNOa in AcOH at 15-20° as directed gives (48% yield [3)) 
5-chloro-2-hydroxy-3-nitrobiphenyl, yellow ndls., m.p. 57-58° (3). 

[C on condensation with formaldehyde + morpholine yields (6) a prod. m.p. 125-126° , 

16 ).] 

4-Chloro-2-phenylphenyl benzoate: m.p. 86-87° (7). [Note that this prod. doe3 

not distinguish C from the isomeric 6-chloro~2-phenylphenol (3 : 1757) whose benzoate 
has m.p. 88.5°.] 

3:8980 [1) Britton, Bryner (to Dow Chem. Co.), U.S. 1,921,727; Aug 8, 1933; Cent. 1934, I 
128-129; C.A. 27, 5086 (1933); Brit. 396,251, Aug 24, 1933; Cent 1934, 1 128-129; C.A. 28, 578 
(1934). (2) Rittler, Heller (to Chem- Fabrik von lleyden), Ger.-615.133, June 27, 1935; Cent. 
1936, 1 884; C.A. 29, 6247 (1935). (3> Weissberger, Salminen, J. Am. C hem. Soc. 67 , 58-60 
(1945). (4) Britton, Bryner (to Dow Chem. Co.), U.S. 1,969,963, Aug. 14, 1934; C.A. 28, 6160 
(1934). (5) Vorozhtsov, Troshchenko, J. Gen. Chem. (U.S.S.R.) 8, 431-137 (1938); Cent. 1940, 
II 2152; C.A. 32, 7907 (1938). (6) Bruson (to R6hm and Haas Co.), U-S. 2,040,039, May 5, 
1936; Cent. 1936, II 1386-1387; C A. 30, 4177 (193G). (7) Harris, Christiansen. J. Am. Pham. 
Assoc. 24, 553-557 (1935). (8) Mills (to Dow Chem. Co ), U.B. 1,955,0S0, April 17, 1934; Cent. 
1934, II 1991; C.A. 28, 3743 (1934). 
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2-CHLOROBENZOPHENONE 



B.P. 330° cor. M.P. 45-16° 


C 15 H 9 OCI 


See 3 : 07 15. Division A : Solids. 


Beil. VH - 419 
VH1-C337) 


4-CHLOROBENZOPHENONE 



CijHsOCI 


Beil. VH - 419 
Vn!-(227J 


B.P. 332° at 771 mm. 

See 3 : 1914. Division A: Solids. 


M.P. 77-78* 



CHAPTER XX 


DIVISION C. LIQUIDS WITH BOILING POINTS REPORTED ONLY 
UNDER REDUCED PRESSURE 


3:9000-3:9399 (C3-C5 inclusive) 


(Arranged in sequence of empirical formulas) 


3:9030 MALONYL DICHLORIDE 0=C— CHz— 0=0 CaHACTi Beil. II - 582 

Hi-(252) 
H 2 -(529) 


B.P. 58° at 27 mm. (1) (2) (3) 
58° at 26 mm. (4) 

63.6° at 22 mm. (5) 
53-54° at 19 mm. (4) 

55° at 16 mm. (6) 

47° at 16 mm. (7) 

47° at 13 mm. (4) 


D?” = 1.4505 (4) 

D;“ = 1.4509 (5) 
1.450 (4) 

0i*® - 1.4480 14) 


ng* = 1.45973 (4) 

ng = 1.4039 (5) 

«g‘ - 1.40205 14) 


Colorless liq. turning dark red on stdg. (6). 

[For prepn. of C from malonic acid (1:0480) with SOCI2 (yield 70% (8), 60% (6), 50% 
(9)) (1) (2) or with PC1 5 (yield: 68% {3), 36% {7» see indie, refs.; for formn. of C from 
carbon suboxide with dry HC1 gas see (10); for mfg. of C from methylene dichloride (3:5020) 
with CO, COS, or C0C1 2 (3:5000) + cat. at 700° see (11).] 

[C in ether or EtOAc with Ag20, PbO, ZnO, etc., yields (8) carbon suboxide, b.p. +7®; 
C treated at 0° with dry HBr gas yields {12} malonyl dibromide, b.p. 65-57° at 11 mm. {12}; 
C on cat. hydrogenation as specified {13} yields a condensation prod., m.p. 83°, of fonnyl- 
glutaconic acid.) 

[C with acetone + CaC0 3 yields {14} mainly CHs.CO.CH2-CO.CH2.CO.Cl [Beil. IHr 
(263)] + a little phloroglucinol (1 : 1620) (the acid chloride itself, however, is quant, conv. 
to phloroglucinol by further htg. with CaCOj).] 

[C with AICI3 + CeH e yields {1} dibenzoylmethane (1:1480), m.p. 78°; for reactn. of 
C with AICI3 + naphthalene (1:7200) yielding (15) {16} pm-naphthindandione (1,8- 
malonylnaphthalene) [Beil. VIIi-(391)J see indie, refs.; for reactn. of C with acenaphtkene 
(1:7225) yielding {15} {17} peri-acenaphtbeneindandione (5,6-malonylacenaphthene) 
which on oridn. gives {17} {18} naphthalene-1, 4, 5, 8-tetracarboxyhc acid [Beil.. IX-1C02, 

. • ’ . . ■ ■ .V-272), 

..■■■■ . ’ 21 is no 

longer evolved gives (85% yield {19}} malonyl-diurethane, cryst. from ale-, m.p. 124° {19}. 

C on hydrolysis with aq. yields malonic acid (1 :0480). [Note that the half acid chloride 
of malonic acid has m.p. 65° dec. {20}.} — ’For the amide, anilide, p-toluidide, and other 
deriva. corresp. to C sec malonic acid (1 :04SO). 
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1229 LIQUIDS (WITH B.P. REPTD. AT RED. PRESS.) 3:9030-3:9032 

3:0030 (1) Auger, Ann. ehim. (G) 22, 347-350 (1891b (2) Asher, Ber. 30, 1023-1024 (1837). 
(3) Clark, Bell. Trans. Roy. Soc. Can. (3), 27, III 97-107 (1933). (4) von Auwers, Schmidt, B&S 
4G, 477-478 (1913). (5) Martin, Partington, J. Chem. Soc. 1936, 1181. (6) McM aster, Ahmann, 
J. Am. Chem. Soc. 50, 14G (1928). (7) Black, Shaw, Walker, J. Chem. Soc. 1931, 276. • (8) 

^ 4* rigos), (9) Nightingale, Alexander, J. Am. Chem. Soc 

r. 39, 696 (1906). 

Oil Development Co ), U.S. 2,002,344, Dec. 1, 1930; 
(12) Fleischer, Kittle, Wolff, Ber. 53, 1848 (1920). 
(13) FrOschl, Maier, Manalsh. 59, 201, 269-270 (1932). (14) Komnino3, Compt. rend. 167, 781 
(1918) ; Bull. soc. chtm. (4) 23, 452-455 (1918). (15) Fleischer, Retze, Ber. 55, 3282, 3285 (1922). 
(10) Badische Anilln und Soda Fabrik, Ger. 283,305, Apr 10. 1915; Cent. 1915, I 965. (17) 

Eckert (to I.G.), Ger. 439,511, Jan 14, 1927, Cent. 1927, 1 1527. (18) Eckert (to Grasselli Dye- 
stuffs Corp.), US. 1,612,103, Dec 28, 1926; Cent. 1 927, 1 1527, C.A. 21, 593 (1927). (19) Baster- 
field. Woods, Whelen, J. Am. Chem. Soc. 49, 2945 (1927). (20) Staudinger, Ott, Ber. 41, 2211- 
2212 (1908). 


3 : 0031 a-CHLOROACROLEIN 
(2-Chloropropen-2-al-l ) 


B.P. 40° at 30 mm. (1) 
30-40° at 30 nun. (2) 
20-31° at 17 mm. (3) 


CII,=C— CHO CiHjOCl Beil. I — 

X I*- 

01 I 2 -(785) 

d!? - 1.199 (2) (3) no = 1.4 63 (2) (3) 
Dl 5 = 1.205 (3) 

D- = 1.272 (3) 


Colorless strongly lachrymatory Iiq. with pronounced irritating effect on mucous mem- 
branes. 

[For prepn. of C from acrolein (1:0115) in aq. with Clj (50% yield (2)) or from a,0- 
dichloropropionaldchyde (3:9034) by loss of 1 HC1 with hot aq. NaOAc (27% yield (3» 
fljscc indie, refs.) 

0 readily polymerizes. 

]C in CC1| with Cl 2 in cold adds 1 mole halogen giving (2) a,a,0-trichloropropionaIdehyde 
(3: 9033). 1 

iC in dry ether with Br2 in cold adds 1 mole halogen giving (2) a-c hi or o-cr,5-<li bromo- 
propionaldehyde, b.p 105° at 55 mm., D?? — 2.17, n™ = 1.548.] 

(For conversion of C with EtOH to a-chloroacrolein diethylacetal, b.p. 158-100°, see (4).] 

3:9031 (l) Muskat, Becker, J. Am. CAero. Soc 52, 810-817 (1930). (2) Berlande, Bull. soc. 
chim. (4) 37, 1392-1393 (1925). (3) Moureu, Robin, Boisemenu, Ann. chim. (9) 15, 210-211 
(1921). (4) The Distillers Co., Ltd., Staudinger, Tuerck, Lichtenstein, Brit. 554,570, July 9, 
Wtt; C.A. W, S12 (lwa. 


3:0032 d,r-a, ff-DICHLOROPROPIONYL CHLORIDE CjIIjOCIj Beil. S.N. 162 

CII2 — CII — c=o 

da da da 

B.P. G2-S1" at 16 mm. (1) Df - 1.4707 (2) ng = 1.47040 (2) 

43-14° at 10 mm. (2) 

(For prepn. of C from a^-dichloropropionic add (3:0S55) with SOCI2 bcc (1) (2); for 
formn. of 0 from glyceric acid (a,0-dihydroxypropionic acid) with PC1 S sec (4) (3) (5},J 
(C with alcohols yields alkjl a,5-dichloropropionatcs; e g., cf. (1) (2) (3).] 

0 on hydrolysis yields a,d-<lichloropropionic add (3:0S55) q.v. 

3:9033 (l) Marvel, Dec. Cooke. Cowan, J. Am. Chem. Soc. C2, 3495-3198 (1910). (2) Leirou 
Her. 70. 1010. 1050 (1937). (3) Werico, Werner. Ann. 170, 163-107 (1S74). (4) Wcrico Oku- 
liteh, Ana. 1C7, 49 (1873). (5) Wichelhaus, Ann- 135, 253 (1805); 143, 3 (1807). 
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[C with hexanone-2 directly has not been studied, but C with n~butylacetylene (1:8055) 
in pres, of Et20.BF 3 /HgO/MeOH/trichloroacetic acid gives (104) 4- (chloromethyl)-2- 
n-butyl-2-methyM,3-dioxolane, b.p. 109° at 25 mm.) 

JC with acetophenone (1:5515) in pres, of H2SO4 or HC1 gives (105) a prod, presumably 
4-(chloromethyl)-2-methyl-2-phenyI-l,3-dioxolane, b.p. 153-153.3° at 40 mm., which with 
2 N HC1 at 60° is hydrolyzed into its original components.] 

Behavior op C with Salts of Organic Acids 
C reacts with salts of organic acids to give in general the corresp. glycerol a-esters. 
With salts of aliphatic monobasic acids. 1C with Na formate on htg is claimed to yield 
(106) (45) glycerol a-monoformate (Beil. 11-24, Ui-(19), II2- (33)), but owing to the in- 
stability of this prod, the reliability of its supposed constants has been questioned (8) ] 

]C with NaOAc or KOAc in s.t. at 150-160° yields (107) glyceryl a-acetate (Beil. 11-146, 
Hr (69), II r (169)], b.p. 120-131° at 3 mm., Df «= 1,2060, ni? = 1.4517 (103), but the 
reactn. is accompanied by some formn of glyceryl diacetate and glyceryl triacetate.] 

(For corresp. reactions of C with sodium salts of n-butyric acid '(1 : 1035), isobutyric acid 
(1:1030), n-valeric acid (1:1060), isovaleric acid (1:1050), and n-caproic acid (1:1130) 
see (8).] _ • 

[C with K laurate in B.t. at 180° under CO2 (109) or C with Na Iaurate at 130° (110) 
gives glyceryl a-laurate (“ a-monolaurin ”) (Beil. 11-362, IIj-(157), II?>(320)], m.p. 63° 
(111), cf. (112), 62° (2).] 

■ (C with K myristate in s.t. at 180° under CO2 (109), or C with sodium myristate at 
110-115° for 8-10 hrs. (110), gives (70% yield (110)) glyceryl a-myristate (“«-mono- 
myristin u ) (Beil. 11-366, IIr(162), Il2-(327)], m.p. 68° (109) (113), 67.3° (111) cf. ( (112?.] 
[C with K palmitate in s.t. at 180“ under COj (109), or C with Pb palmitate at 112° 
under CO2 (113), gives (50% yield (113)) glyceryl a-palmitate (“ a-monopalmitin ’*) 
(Beil. 11-373, II2- (338)], m.p. 74-75° (2), 77° (111) cf. (112).] 

[C with K stearate in s.t. at 180° under CO2 (109), or C with sodium Btearate at 110— 
115° for 8-10 hrs. (110) cf. (114), gives glyceryl «-stearate (** a-monostearin ”), m.p. 81.1° 
(111) cf. (112).] 

With salts of amino acids. (For analogous formn. of coiresp. glyceryl mono esters 
from C with sodium salts of aminoacetic acid (glycine) (115), a-armnopropionic acid 
(alanine) (115), a-amino-isocaproic acid (leucine) (116) see indie, refs ] 

With alkali cyanides. (C in 95% ale. with aq. KCN (or NaCN) in s.t. at 100° for 36 his., 
followed by hydrolysis, gives (9) 28% yield of the lactone of 0,'y-dihydroxy-n-butyric acid 
(^-hydroxy-n-butyro-o'-lactone), m p. 22.5-26° (9), accompanied by (23% yield (9)) the 
lactone of 7-hydroxyisocrotomc acid, m.p. +5° (9) (presumably formed by loss of HjO 
from the former).] Cf. behavior of “ glycerol 0-monochlorohydrin ” (3:9039). 

Behavior of C with Other Non-Nitrogenous Organic Reactants 
With alkyl halides (or their equivalents). (C with Mel -}* silver oxide (15), or C with 
methyl p-toluenesulfonate at 150° for 5 hrs. (117), or C with diazomethane (118) gives the 
corresp. dimethyl ether, viz., 3-cbloro-l,2-dimethoxypropane, b.p. 156-157° at 760 mm. 
(117), 156-158° (118), 156“ (15), Z>f « 1.0S (15), = 1.43 (15).] • 

(Note that the corresp. diethyl ether, viz., 3-chloro-l,2-diethoxypropane, b.p. 69.8-70.4 
at 14 mm., D\ 9 ~ 1.026, ni§ = 1.4246, has been prepd. indirectly (119).] 

With RMgX cpds. [C with EtMgBr (2 moles) reacts in an obscure fashion yielding 
’ 1 1 ■' ' ' " " 5455). — C with tso-AmMgBr (4 moles) (perhaps acting 

■ . es (25% yield (120)) 2,5-dimethylhexanediol-l,2 [Beil. 

■ : , 129-132° at 11 mm.] 
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3:9038 


}G with CeHsMgBr (4 moles) (perhaps acting through intermediate acetol) gives (120) 

(121) (60% yield (120)) 2-phenylpropanediol-l,2 [Beil. VI-930] accompanied by some 3- 
phenylpropanediol-1,2 [Beil. VI-929].] 

Behavior op C with Amines 

With primary amines. With aliphatic primary amines. [C with n-heptadecylamine 

(122) or its hydrochloride gives a prod, which may be the expected N- (0,7-dihydroxy- 
n-propyl)»-heptadecylamine.] 

With aromatic primary amines. [C with aniline (2 moles) + a httle aq. refluxed for 1 hr., 
then neutralized, gives (63% yield (124)) N- (0,7-dihy dro xy-n-propyl ) aniline [Beil. XII- 
183], b p. 249-250° at 50 mm. (125), 200-203° (124), m p. 42° (124), 52° (125).] 

[G with p-aminophenol gives (126) N- (0,7-dihydroxy-rc-propyI )-p-aminophenoI, m.p. 
192°, used as photographic developer (127); for analogous reactions of C with p-anisidine 
giving W-(/S,v-<hhydroxy-n-propyl)-p-anisidine, m p. 75-76° see (126), or of C with p- 
phenetidine giving V-(/3,7-dihydroxy-n-propyl)-p-phenetidme, m p 93° (126), 90-92° (128), 
see indie refs.] 

With secondary amines. With aliphatic secondary amines [C with Me 2 NH -j- aq. 
NaOH at 20-40° (129) or 0 with Me 2 NH in s.t. at 100° for 5-6 hrs. (130) (131) cf. (132) 
gives 3-(dimethylamioo)propanediol-l,2 [BeiL IV-302], b.p. 220° cor. at 749 mm. (130), 
111° at 15 mm. (132) — C with EtzNH in st. at 100° for 5-6 hrs. (131) cf. (130) (132) 
gives 3-(diethylamino)propanediol-l,2 [Bed. IV-302], b p. 233-235° at 748 mm (130) (131), 
106° at 3 mm. (132) (corresp. bis- ( V-phenylcarbamate ) , m p. 106 5° (133); corresp. bis- 
(V-phenylcarbamate ) monohydrochloride, m.p. 109° (133)).] 

With heterocyclic secondary amines [C with piperidine in 8 t. at 100° for 4-5 hrs. (131, 
cf. (132) or in ord flask at 100° for 1 M hrs. (134) gives 3-(piperidino)propanediol-l,2 
[Beil XX-34, XXi-(l2)], m p 83° (135) (132), 79-80° (136), 67-68° (134) (corresp. bis- 
(p-nitrobenzoate), m.p. 108° (135); corresp. bis- (AT-phenylcarbamate ) monohydrochloride 
(“ Diothane ”), m.p. 201-202° cor. (137), 197-198° u.c (?) (133)). — Note that in prepn. 
of " Diothane ” the influence of the purity of the piperidine has been studied (137); that 
3-(piperidmo)propanedioI-l,2 yields a mono- (JV-phenylcarbamate) monohydrochloride, m.p. 
176-177° (133); for resolution of d,Z-3- (piperidino) propanediol-1 ,2 into its opt. act. enantio- 
morphs and prepn. of the corresp opt act. “ Diothanes ” see (138) ] 

With tertiary amines. [C with Me 3 N anhydrous (139) or in aq soln in s.t. at 100° for 
8 hrs. (31) or in ale. soln. in s.t. at 100° for 6 hrs. (140) gives trimethyl- (0,-y-dihydroxy-n- 
propyU-ammonium chloride [Bed. IV-302]. — C with Et 3 N in s.t. at 100° for 8 hrs. gives 
(141) triethyI-(0,7-dihydroxy-n-propyl)-ammonium chloride [Bed. IV-303]. — For analogous 
behavior of C with tn-n-propylamine, quinoline, and strychnine see (141). — For quat. 
salt from C with A^V-ciimethyl “ stenyl " amine see (142).] 

Behavior of C with Other Nitrogenous Org. Reactants 

[0 with diazomethane gives (118) the corresp. dimethyl ether for which see above under 
behavior of C with alkyl halides.] 

[C with aq. Na 2 NCN stood for 12 hrs., then shaken with benzoyl chloride, gives (143) 
the tribenzoate, m.p. 130° of 5-(hydroxymethyl)-2-aminooxazohne; substitution of benzene- 
sulfonyl chloride for the benzoyl chloride yields (144) corresp. tris- (benzenesulfonate), 
m.p. 158“.] Cf. behavior of epichlorohydrin (3:5358). 

Glycerol a-monochlorohydrin a'-acetate (7 -chloro -0-hy dr oxy -n -propy l acetate): 

b.p. 240° (see 3:6775). 
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Glycerol a-monochlorohydrin 0-acetate (0-chloro-0'-hydroxy -isopropyl acetate): 

b.p. 218° (see 3:6517). 

Glycerol a-monochlorohydrin a, (3-diacetate : b.p. 245° (see 3:6840). 

Glycerol a-monochlorohydrin a'-benzoate: unreported. 

• Glycerol a-monochlorobydrin 0-benzoate: unreported. 

Glycerol a-monochlorohydrin a' ,0-dibenzoate: unreported. 

{§) Glycerol a-monochlorohydrin di- (0-nitrobenzoate) : m.p. 108-109° u.c. (14), 108° 
(15), 107-108° (2). (From C with p-nitrobenzoyl chloride (2 moles) in pyridine at 
room temp, for several days (93-96% yield (14)) or in CHCI3 soln. with quinoline as 
acid acceptor (100% yield (2)); note that this prod, depresses m.p. (121-122°) of the 
corresp. deny, of the isomeric glycerol 0-monochlorohydrin (3:9039) (14).] 

— Glycerol a-monochlorohydrin a'-(?)-(N-pbenylcarbamate): m.p. 128-129° (16), 
127-129° (9), 126° (42). [From C with phenyl isocyanate in 7% yield (9); note that 
for the corresp. deriv. of glycerol 0-monochIorohydrm (3:9039) the m.p. is 133-136°.] 
(@ Af-(0,7-dihydroxy-n-propyl)phthaliinide: m.p. 111.5-112.5° (145), 111° (46). [From 
C with K phthabinide (100% yield (46)), but no details of conditions are stated.] 
3:9038 (1) Fairboume, Gibson, Stephens, J. Soc. Chem. Ind . 49, 1021-1023 (1930). (2) Fair- 


(1931). (10) Gibson, J. Soc. Chem. Ind 50, 971 (1931). 

(11) Walden, Swinne, Z physxk. Chem. 79, 721 (1912). (12) SjSberg, Saensk Kern. Tid. 53, 
« 5berg, Svensk Kem Tid 

Chem. Soc. 54, 775-776 
-452. (16) Rider, Hill, 
17, 67-75 (1879). (18) 
Chem . Ind. 50, 919-951 

(1931). (20) Sturgis (to General Explosives Co.), US. 1,473,685, Nov. 13. 1923, Cent mi, 
I 720; C.A. 18, 472 (1924). 

(21) Wrightsman (to du Pont Co ), U.S 1,751,377, March 18, 1930; Cent. 1930, II 2476; C.A. 
24, 2605 (1930): U.S. 1,891,255, Dec. 20, 1932; Cent. 1933, I 1717; C.A. 27, 2036 (1933). (22) 
Rosenthal (to F. Bayer & Co.), Ger. 406,426, Nov. 18, 192-1; Cent. 1925, 1 908; not in C.A, (23/ 
Schtttz, Cellulosechem. 19, 33-38 (1941); C.A. 36, 5008 (1942). (24) I G., Brit. 474,677, Dec. 2, 
1937; Cent. 1938, 1 2045, C A. 32, 3064 (1938)' French 805,557, Nov. 24, 1936; Cent. 1937, 1 3397; 

C.A . 31, 4417 (1937). (25) Cla " ~ ■ ~ " "s "7''* 

Cent. 1935, I 2548; C.A. 29, 11: ' ■ * • :. 

Cooper, Forstner, Btochem. J. I ■ . I > ■ 

(29) Conant. Quayle, Org Synt t . I 

(1932); 2, 33-35 (1922). (30) 1 !«. 

(1854). 

(31) Hanriot, Ann chim. (5) 17, 80, 100, 114 (1879). (32) Nivifcre, Compt. rend. 156, 1623 
— * - ~ ' '■ ' AG., 

1914; 
.7,899, 

■ s 1920). 

, 1655 

I ., C.A. 

• JOhne, 

isos). 

. ; CJL. 

6, 1600 (1912). 

(41) Deutsche Sprengstoff, A.G., Ger. 229,872, Jan. 6, 1911; Cent. 1911, I 358; C.A. 5, 2657 
(1911); Ger. 229,530, Dec. 22, 1910; CctiM9U, 1 274; C.A. 5, 2557 (1911) : Ger. 201,230, Sept. *5, 
19QS; Cent. 1903, II 1218; C.A. 3, 377 (1910). (42) CarrS, Mauclere. Compt. rend. 192, 1568 (1931/. 
(43) BrOnsted, Mary Kilpatrick, Martin Kilpatrick, J. Am. Chem. Soc . 51, 430-431, 445-446 
(1929). (44) Fourneau, Ribas y Marques, Bull, soc . chim. (4) 39, 700 (1926). (45) Delaby, 
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[For prepn. of C from 1 ,1 ,l-tricUoropropanone*2 (3:5020) by reduction with fused 
Al(OEt >3 m abs. ale. under H* or Nj (8} or with AIEta etherate in ether (3) (yields: 67% 
(8), 65% (3)) sec indie, refs.; for prepn. of 0 from chloral (3:5210) with CHaMgBr (9) 
(19) (2) cf. (4) or MeMgl (2) cf. (4) (yield: 40%_(9) (2)) see indie refs, (note that by this 
method the normal addn of RMgX leading to C is accompanied by reduction leading to 
2,2,2-tnchIoroethanoI (3:5775) and the relative proportion of these two reactions is pro- 
foundly influenced by the pres, of metal salts (9)); for prepn of C from chloral (3:5210) 
with ZnMej see (6) ] 

C is used as hypnotic pharmaceutical under the trade name " Isopral ” (10), for use as 
seed disinfectant see (11); for study of disinfectant power and toxicity see (12); for com- 
parative study of narcotic action see (13) — For study of tests for C see (7) (14). 

Con reduction in aq. AcOH +Zn dust in cold yields (15) 1,1-dichloropropene-l (3:5120). 
C on oxidn. with fumg. HNOj under reflux for 5 hrs. gives (2) trichloroacetic acid 
(3:1150); use of KjCRjOr -f HjSCh gives only insignificant yields (2) while less strong 
HNO* even after 4 hra. at 100° has only slight action (2). 

C with PjOs on htg loses HjO giving (84% yield (19)) (2) l,l,l-tnchloropropene~2 
(3:5345), b.p. 114-215° at 757 mm. (2). 

[0 with HNO 3 /H 2 SO 4 rnixt. yields (2) /J,£,0«trichloroisopropyl nitrate, oil, D l l ** 1.499, 
«5 « 1.47892, but decompg. on htg — C with PCU or PCU yields (2) (1) various partial 
ester/acid chloride derivs. of phosphorous or phosphoric acids — C with SOClj evolves 
HC1 4- SO; and also yields (2) a liq presumably fl,j9,/9-trichloroisopropyI chlorosulfonate.J 
C with aq or ( alc. NaOH or coac. aq NajCOj gives on htg. (16) (17) mainly acetaldehyde 
(1.0100) and lactic acid (1:0400), also accompanied by formic acid (1:1005) and carbon 
monoxide; for use of tbs reacts, in detection of C see (14) — C with EtOH/NaOEt on 
htg. gives (15) ethyl ««cthoxypropionate (Beil. III-280, IIIi-(IOO), llly.(206)], b p. 155° 
cor. at 760 mm , = 0.9446, n 2 D ° = 1.40125. 

(0 with Ac Cl yields (2) fifl&tricbloroisoptopyl acetate, b.p. 180-lSl 6 cor. 766 mm., 
tap. + 8°, jDH « 1 353, n£ = 1 46017 (2).) 

£*0,j3-Trichloroisopropyl carbamate: cryst. from CeBe, m.p. 125° (18). Prepd, 

indirectly from 0 , 6 , 0 -tnchlaroisopropoxy MgBr with phosgene in toluene, followed by 
treatment with NH3 (35% yield (18)). 1 

3:0316 (J) Henry. Compt rend. 133, 205 (19(H) . (2) Vitoria, Rec trav. chim. 24, 265-287 (1005) ; 
Bull, a cad. toy. Beta 1904, 1087-1123; Cent 1905, I 344-345. (3) Meerwein, Him, M alert, 
Sahnke, J. prakl. Chen (2) 147, 236-237 (H>30). (4) Bayer and Co , Ger. 151,5-15, May 20, 
1904; Cent. 3904, 2 1586- (5) Eder, Haas, Mikrochemie (Enuch Festschrift), 2930, 59, 67, 78, SO. 
(6) Garzarolh-Thuralackh, Arm. 210, 77-79.(1881). (7) Genot, J. pharm. Bely 12, 735-736 
(2930); Cent. 1930, II 3062. (8) Meerwein, Schmidt. Ann 444, 234 (1325). (9) Kharasch. 
Kleiger, Martin, Mayo, J. Am. Chan. Soc. 63, 2306-2307 (1941). (10) Cent. 2903, II 899. 

(ll) von Leuthoid, Austrian 145,527, May 11, 1936, Cent. 2936, II 1052. (12) Howard, 
StimpeH, J. Am. Pharm. Assoc 14, 487-189 <1925), Cent 1925, II 1696, C.A. 19, 2864 (1925). 
(13) Lendle, Arch ezptl. Path. Pharmakol. 125. 287-300 (1927), Cent. 1928, I 715; C.A. 23, 039 
(1928). (14) Serantes, Antdes soc. <piim. arpenUna 12, 199-200 (1924), C.A. 19, 704 (1925). 
(15) IVoh), Roth, Ber. 40, 215-216 (1907). (18) Hebert, Bull. soc. chtm. (4) 27, 49 (1920). 
(J7) Mossier, Monatsh, 29, 583-590 (1908). (18) Yoder, J. Am. Chem. Soc. 45, 479 (1923). 
(19) Khar ascii, Russia, Fields, J. Am. Chtm. Soc. 63, 2559-2560 (1941). 
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wein, Hinz, Ann. 484, 17—18 (1930). (119) Meerwein, Hlnz, Hofmann, Kroning, Pfeil, J.prakt. 
Chem. (2) 147, 278 (1936/7). (120) Gngnard, Compt. Tend. 141, 45 (1905); Ann. chim. (8) 10, 
31-40 (1907) 

(121) Grignard, Ger. 164,883. Nov. 16, 1905; Cent. 1905, II 1751. (122) I.G., Brit, 358,114, 

Oct. 29, 1931; C ‘ I * ” " ■ 

Cent. 1932, I 1 1 V. I 

[C.A. 2C, 22S8 - 1 

Cent., 1935, II *.-• i 

(1894). (126) Kolshorn, Ger. 346,385, Dec. 29, 1921, Ger. 340,386, Jan. 2, 1922; [Cent. 1922, 
II 574]; not in C.A.: Ger. 343,151, Oct. 28, 1921; [Cent. 1922, II 143]; not in C.A. : Brit. 145,614, 
June 29, 1920; C.A. 14, 3427 (1920); not in Cent.: Brit. 155,575/6, Jan. 13, 1921; Cent. 1921, II 
601; C.A. 15, 1535 (1921): French 519,129, June 4, 1921; Cent. 1921, IV 803; not in C.A. (127) 
Kolshorn, Ger. 343,094, Nov. 12, 1921; Cent. 1922, II 604; not in C.A. (128) Bergmann, Ulpts, 
Camacho, Ber. 55, 2807-2809 (1922). (129) Alquist, Slagh (to Dow Chem. Co.), U.S. 2,147,226, 
Feb. 14, 1939; Cent. 1939, II 526; C.A. 33, 3818 (1939). (130) L. Knorr, E. Knorr, Ber. 32, 
756-757 (1899). 

' (131) Roth, Ber. 15, 1149-1153 (1882). (132) Rider, Hill, J. Am. Chem . Soe. 62, 1528-1530 
(1930). (133) Rider, J. Am. Chem. Soc. 52, 2115-2118 (1930); UB. 2.004,132, June 11, 1935; 
Cent. 1935, II 3545; C.A. 29, 4902 (1935). (134) Magidson, Strukow. Arch. Pharm. 271, 676-577 
(1933). (135) Einhom, Fiedler, Ladisch, Uhlfelder, Ann. 371, 158-161 (1910). (136) Pyman, 
J, Chem. Soc. 93, 1795 (1908). (137) Rider, Cook, J. Am. Chem Soe. 59, 1741 (1937). (138) 
Raasch, Brode, J. Am. Chem. Sec. 64, 1112-1113 (1942). (139) Meyer, Ber. 2, 186-188 (1869). 
(140) Schmidt. Hartmann, Ann. 337, 102 (1904). 

(141) Bienenthal, Ber. 33, 3500-3506 (1900). (142) du Pont Co., Brit. 477,981, Feb. 10, 1938; 
Cent. 1938, II 183; not in C.A. (143) Fromm. Pirk, Ann. 442, 143-144 (1925). (144) Fromm. 
KapeUer-Adler, Ann. 4C7, 253-254 (1928). (145) Gabriel, Ohle, Ber. 60, 824 (1917). (146) 

Hatch, Alexander, J . Am. Chem. Soc. 67, 688 (1945). 


3:9039 2-CHLOROPROPANEDIOL-1.3 

CH2OH C3H7O2CI 

Bell. I - 476 

(Glycerol 0-monochlorohydrin, 

K—h—Cl 

I 

Ii-(247) 

“ /3-monochlorohydrin,” 
0-chIorotrimethyIene glycol, 
0,/S'-dihydroxy isopropyl chloride) 


CH2OH 

B.P. [146° at 18 mm. (1) (2)1 

D* 0 = 1.3219 (4) 

1® = 1.4831 (4) 

124.5-125° at 14.6 mm. (3) 

1.3217 (3) 

1 

124° at 14 mm. (4) 

cf. (4) 


122.5-123.5° at 13.6 mm. (5) 

Z>° = 1.3416 



1.3375 (3) 



Attention is directed to the fact that C is in most respects extremely similar in physical 
constants and chemical behavior to the isomeric glycerol o-monochlorohydrin (3-chIoro- 
propanediol-1,2) (3:9038); that C is very readily partially isomerized to the latter, and 
that, therefore, the homogeneity of all prepns. of C or reactn. prods, derived from sup- 
posedly pure C must be accepted with reserve. The literature of the two glycerol mono- 
chlorohydrins is seriously entangled, and reference to the original articles must be made 
for supporting details. 


PREPARATION OF C 

G has been isolated (3) from the mixed glycerol monochlorohydrins by fractional hydroly- 
sis and distillation; this isolation has been confirmed (4) (6) by methods based on the 
slower condensation of C with acetone (see below). — The mixture of glycerol monochloro- 
liydrins obtd. from glycerol (1:6540) with cone. HCI at 120® for 5 hrs. under presg. contains 
(4) 13%G. , 
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Dubois. Compt. rend. 187, 767-769, 949-951 (1928) ; BuU. soc. chim. (4) 47, 570 (1930). {46) den 
Otter. Re c. trav. chim. 57, 18-20 (1938). (47) Banerjee, Sen, J. Indian Chem. Soc. 9, 509-518 
(1932). (48) Smith, Wode, Widhe. Z. physik. Chem. 130, 157-162 (1927). {49) Groll, Hearne 
(to Shell De\ elopment Co.), U-S. 2,086,077, July 6, 1937; Cent. 1937, II 2433; C.A. 31, 5813 
(1937). (50) Bigot, Ann. chim • (6) 22, 481-487 (1891). 

(51) Curme, Young (to Carbide and Carbon Chem. Corpn.) Canadian 238,729, March 18, 1924; 
Cent. 1925, I 1129; not in C.A. (52) Grun, Ger- 272,337, March 27, 1914; Cent. 1914, I 1469- 
1470: C.A. 8, 2601 (1914): Ger. 227,901, Sept. 3, 1914; Cent. 1914, II 812; C.A. 9, 1096 (1915). 
(53) Lourenco, Ann. 120, 91 (1861) (54) Koelsch, J. Am. Chem. Soc. 52, 1105—1106 (1930). 

(55) von Richter, J- prakt. Chem. (2) 20, 193-195 (1879). (56) Tsunoo, Ber. 68, 1342 (1935). 

(57) Rathsburg, Gawhch, Chem ZtO • 65, 426-427 (1941); Cent 1942, 1 651; C.A. 37, 3273 (1943). 

(58) Grim, Boedecker, Ber. 43, 1058, Note 1 (1910). (59) Olivier, Berger, Rec. trav. chim. 41, 
639-640 (1921). (GO) Drozdov, Chernov, J. Gen Chem. (U.S S.R.), 4, 1305-1309 (1934); Cent. 
193C, I 4549, C.A. 20, 3306 (1935). 

~ ■" r-33, 1 2870; [C.A. 27, 2455 

; . ■ ■ - 1927; Cent. 1928, 1 410; 

“I ' . Ill >-397 (1925). (64) Smith, 

Z. physik. Chem. 83, 349-352 (1912;. (65) Smith, Lindberg, Ber. Cl, 1709-1717 (1928). (66) 
Thiesa, Muller (to M.L.B.), Ger. 405,384, Oct. 31, 1924; Cent. 1925, I 1527; not m C.A. (67) 
Carius, Ann. 124, 222-224 (1862) (68) Nef, Ann. 335, 232 (1904). (69) Groll, Hearne (to Shell 

Development Co ), U.S. 2,070,990, Feb. 16. 1937, Cent. 1937, II 2433; [C.A. 31, 2612 (1937)]. 
(70) Marple, Evans (to Shell Development Co.), U.S. 2,248,635, July 8, 1941 ; C.A. 35, 6599 (1941). 

(71) Niviire, BuU. soc. chim. (4) 15, 464-165 (1914). (72) Lflders, (a) Ger. 291,541, April 20, 
1010; Cent. 1916, 1 913; C.A. 11, 1018 (191^* '*>' ri “' mi o«v> i* «»■« t 

C A. U, 1519 (1917). (73) LUders, Emn 1 

1915, II 238. (74) Fairboume, Stephens, . 

1625 (1920). (70) Badly, Gaum6, Compt. 

(1924). (77) King, Pyman, J. Chem. Soc. iw, iiyi*;. uuujy, Ann. chim. (9) 6, 

127-137 (1910). (79) Oechalm (to Etab Poulenc Frferes), Bnt 191,028, Feb. 14, 1923; Cent. 
1923, IV 721, C.A. 17, 28S7 (1923): French 556,366, July 19, 1923; Cent. 1923, IV 721, not in 
C.A. (SO) Foirbourne, Gibson, Stephens. J. Soc Chem. Ind. 49, 1009 (1930). 

(81) Smith, Nilsson, J. prakt. Chem. (2) 162, 63-70 (1943). (82) Hill, Pyman, J. Chem. Soc. 
1029, 2236-2238. 1 11, 0 *' T, 

220,454. Oct. 4, 101 IS J * • { ■ 

Chem. Soc. 51, 1947 I'll. . ' . 

Carter, J. Am. Ch ,il 

1030, 2542-2516. ■ . 11-i. * , . 

Joncs,^. Chem. Soc. 1933, 167. 


1 . ..i 

■ l : 1 i:-i *. . . ■ ■ i ■: ! . . 

21, hiu-zii tlbtni). 

(102) Chem Fabrik Griesheim-Elektron, 
' . 17; IC.A. 9, 356 (1915)]. (103) Nieuw land, 

>30). (lOl) Killian, Henruon, Nicuuland, 
'egg, Chermette (to Soc. Chim Usincs du 
„ . , „ • 3370; (C.A. 20, 1243 (1926)1. (10G) Van 

Roxburgh, Hec. trac. chim 1, 186-187 (18S2). (107) Smith. Z. physik. Chem. 102. 64-05 (1922). 

11—1343 
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3:9040 l,4-DICHLOROBUTADI-YNE.-l,3 C 4 C1 2 Beil. I — 

(Dichlorobiacetylene) Cl — 0^0 — C=C — Cl Ij— 

I 2 -(24G) 

M.P. 1-3° {I) 

Long colorless ndls., which can be distilled under N 2 yielding a colorless oil (1). — C 
has odor of dichloroacetylene; readily polymerizes to an insol. dark brown explosive ma- 
terial. — C explodes at 73° (1). 

[For prepn. of C from diacetylene [Beil. 1-266] by actn. of alk. hypochlorite sain, in cold 
and absence of light see (1) (2) (3).] 

C dislvd. in CHCla and stood 1 day with I 2 in CHCI3 adds 2 moles I 2 yielding (1} 1,4- 
dichloro-l^jS^-tetraiodobutadiene-l.S, which after careful recrystn. from C«H«/pet. 
ether has m.p. 155-157® (1). 

3:0040 {1} Straus, Kollek, Hauptmann, Ber. C3, 1893-1894 (1930). (2) I.G., Brit. 333,946, 
Sept. 18, 1930; Cent. 1931, I 623. (3) I.G., Ger. 495,787, April 17, 1930. 


3:9044 1,1,2,3,4-PENTACHLOROBUTADIENE-1,3 C4HCI5 

a ci ci a 

Ai 

B.P, 125° at 70-80 mm. (1) 

[From 2,3,4,5,5-pentachloropentadien-2,4-oic acid-1 [Beil. 11-482] by boilg. with aq., 
then distilling with steam; the structure of the acid (and therefore of C) is disputed (2). — 
For two other materials (b.p. 193-200° at 720 m m .) having the composition C 4 HCls, 
obtd. from trichloroethylene (3:5170) with AICI3, but thought not to be identical with C, 
see [3).] 

3:8044 (1) Zincke, Kuster, Ber. 26, 2113 (1893). (2) Zincke, Ann. 296, 143 (1897). (3) Kaufler, 
Ann. 433, 48-51 (1923). 


Beil. I - 250 
Ii- 

Ij-(225) 


3:9046 l,l,2,3 > 4,4-HEXACHLOROBUTENE-2 


(Liquid stereoisomer) 


B.P. 97-98° at 10 mm. (1} 

[See also solid stereoisomer (3: 1945).] 


C 4 H 2 C1 8 


Bell. S.N. 11 


a Cl Cl Cl 

ho— A= i— i— H 

k i. 

D\i - 1.651 (1) "5 = 1.53313 (1) 


Colorless oily liq_. with agreeable odor. 

[For formn. of C (together with its solid stereoisomer (3:1945)) by actn. of Cl 2 upon 
the high-boilg. fraction obtd. in the prepn. of trichloroethylene (3:5170) from 1, 1,2,2- 
tetrachloroethane (acetylene tetrachloride) (3:5750) see {!); for formn. of C from the 
liq. stereoisomer (3:6150) of l,2,3,4-tetrachlorobutadiene-l,3 + Cl 2 see (1).] 

3:9046 (l) MDlIer, Htlther. Ber. 64, 589-600 (1931); C.A. 25, 3956-3957 (1931). 
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[For formn. of C (together with the isomeric a-monochlorohydrin) from a mixt. of 
monochlorohydrin diacetates with abs. MeOH contg. dry HC1 gas see (7).] 

[The mixture of the two glycerol mon ochloroby dims obtd. from allyl alcohol (1:6145) 
by addn. of HOC1 (1) (8) (5) cf. (6) (9) (10) (11) (13) or from epichlorohydrin (3:5358) 
q.v. by addn. of aq. in pres, of acids has been shown (12) to be essentially similar to that 
obtd. from glycerol with HCI, although different proportions of a- and 0- isomers might 
be anticipated (3).] 


CHEMICAL BEHAVIOR OF C 

Reduction of C. [C with Na/Hg in aq. ale. HCI gives (8) trimethylene glycol (1:6490).] 
Behavior with aq. alkalies. [C with aq. alk. loses HCI and ring-closes to 3-hydroxy-l,2- 
epoxypropane (glycidol = epihydrin alcohol) : this reactn. occurs with C very much more 
slowly than for the isomeric a-monochlorohydrin (3 : 903S) ; for its use in detn. of purity 
of 0 see (6) (3) (13) (14).] 

Behavior with alkali cyanides. [C in 95% ale. with aq. KCN (or NaCN) in s.t. at 100° 
for 36 hrs., followed by hydrolysis, does not (6) give the expected ftfl'-dihydroxyisobutyric 
acid but instead gives (35% yield (6)) the lactone of 0,7-dihydroxy-n-butyric acid (0- 
hydroxy-n-butyro-7-lactone), m.p. 22.5-26° (6), i.e., the same prod, similarly obtd. from 
glycerol a-monochlorohydrin (3:9038).] 

Behavior with Hal. [C with dry Nal in anhydrous acetone in s.t. at 100° for 12 hrs. 
gives (18% yield (15)) glycerol 0-mono-iodohydrin, m.p. 52-53° (15).] 

Behavior with acetone. [C in acetone with P 2 O s at 2-7° gives (57% yield (4)) a conden- 
sation prod., “ acetone-(8-cWorohydrin,” CsHnOaCl, b.p. 161.5-162 2° cor. at 757 mm., 
D\ 5 = 1.1344, no - 1.4487, this condensation occurs less readily, however, than the 
analogous reactn. for glycerol a-monochlorohydrin (3:9038), and removal of the latter 
by this means has been used (4) to enrich the proportion ofCma mixt. of the two ] 

Glycerol /S -monochlorohydrin a-acetate: oil, b.p. 230° at 760 mm., 230-234° cor. 

at 750 mm. (10), D\\ = 1 235 (10). (See 3:6648.) 

Glycerol ^-monochlorohydrin a,a'-diacetate: oil, b.p. 101-102° at 4 mm. (15). 

Glycerol /3-monochlorohydrin a-benzoate: unreported. 

Glycerol ^-monochlorohydrin a,a'-dibenzoate: oil, b.p. 210-211° at 1.5 mm." (15). 

Glycerol ^-monochlorohydrin a,a'-&£s-(p-nitrobenzoate) : m p. 121-122° (16) (7). 

. , [Prepd. indirectly; note that this prod, depresses the m.p. of authentic glycerol a- 
monochlorohydrin bis-(p-nitrobenzoate), m.p. 108-109“ u.c. (7).] 

Glycerol ^-monochlorohydrin a-(N-phenylcarbamate) : m.p. 133-136° (6), 131- 

133° remelting at 133° (12). [From C with phenyl isocyanate in 6% yield (6); note 
that, for the corresp. deriv. of glycerol a-monochlorohydrin, m.p. is 128-129° (12).] 

3:0039 (1) Hanriot, Ann. chim. (5) 17, 73-75, 76-78 (18 70 ' T cr — J-f yi. 

949-950 (1931). (3) Smith, Z physik. Chem. 94, 723-7; ■ • : 

509-516 (1931). (5) Read, Hurst, J. Chem. Soc. 121, 

Bpieth. Hutton. J Am. Chem. Soc. 53, 3169-3171 (19 .‘J 1 

773-776 (1932). (8) Henry, Ber 5, 449 (1872): Bull wad. roy. Belg (3) 33, 110-114; Cent. 1897, 
1 741. (9) Essex, Ward (to du Pont Co), U.S. 1,594,608, Aug 3, 1926; Cent. 1926, II 1693; 
[C.A. 20, 3170-3171 (1926)]. (10) Wegscheider, Zmerzhkar, Monalah. 34, 1071-1072 (1913)* 

” — 1 ‘ C ‘ - J - 1 ■* ’ ' 07 (1943). 

Chem. 92, 
iS3, J . Am. 
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' C is volatile with steam (use in sepn. from accompanying resin (1).) - > 

C reduces ToUens’ soln. but not NH^OH/AgNOj without alkali [1). 

G is not attacked by boilg. 0.1% KMnO« {1). 

C on boilg. with excess N/10 ale. KOH splits off 2.34-2.6 moles HC1 but C cannot be 
titrated (1). 

3:9054 (l) Prina, Rec. iron. chim. 66, 123-124 (1937). 


3:9056 1,1,2,2,3,4,4-HEPTACHLOROBUTANE C*HjC1 7 BeU. S.N. 10 

, Cl Cl Cl Cl , 

h— h—k— k-hn 

da i c i A : , . 

B.P. 137.5“ at 13.6 mm. (1) Dfi =» 1.742 (1) tig - 1.5407 (1) 

97.5“ at 2 mm. (1) ... 

[For prepn. of C (60% yield (1) together with other products) from 1,2-dichloroethyIene 
(3: 5030) 4 - pentachloroethane (3:5880) + A1CU for 12 days at 40° see (1).] * 

C in CCI4 gives with AlCla a yel. color; no HC1 is evolved on boilg., and on addn. of 
water the solution is completely decolorized (1). ' 

C with Zn dust in ale. gives (50% yield (1)) of a trichlorobutadiene, b.p. 161°, 52° at 
12 mm. (1). 

3:9056 (l) Frias, Rea, Irao. chim. 56, 124-125 (1937). 


3:9057 l,2-DICHLOROBUTADIENE-l,3 Cl Cl C4H4CI2 BeU. S.N. 12 
CH,=CH— 

B.P. GO-65” at 105 mm. (4) Z>!| - 1.207 (1) ni? = 1.5078 (1) (5) 

40.75-47.5” at 85 nun. (5| 

00-65“ at 40 mm. (1) Oj 5 = 1.199 (5) nj, = 1.4698 (2) 

C polymerizes slower than chloroprene (3:7080) yielding a rubberlike > polymer which 
on vulcanization gives an ebonite-like subst. (1). 

[For prepn. of C (56% yield (4)) from l-chloro-2-vinylacetylene (3:7070) by treatment 
as directed at room temp, with cone. HCI + CuCl + NH4CI see (4); for formn. from vinyl- 
acetylene + CI2 see (3); for prepn. of 0 from l,2,4-trichlorobutene-2 (3:9062) with EtOH/ 
KOH see (5).] 1 > < 1 ’ 

C on oxidn. with KMnO< yields (3) oxalic acid dihydrate (1:0445). — C on ozonization 
in CCU (3) yields oxalic acid (1:0535) and formic acid (1 : 1005) ; under specified conditions, 
however, a,0-dichloroacrylic acid (3:2265), m.p. 85-86°, has been isolated (3). 

C fails to add maleic anhydride (3). — [For behavior of C with HOBr or with HgO + 
I 2 + MeOH see [6).l 

; ' R. 1935, No. 2, 189-226: 

l I (1936). (2) KlebanskU, 

tit. 1936, 1 3414; CA. 30, 

. it. 389,122, April 4, 1933; 

■ 56 (1943); CJi. 38, 1467 

■ . 38, 329-330 (1944). 
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LIQUIDS (WITH B.P. REPTD. AT RED. PRESS.) 3:9048-3:9054 


3:9048 HEXACHLOROBUTENE-X C<H 2 CI« Beil. S.N. 11 

B.P. 10G-107.5* at 14 mm. (1) 

(For formn. of C from 1 , 1,2,2,3,4,4-heptachlorobutane (3:9056) with cone. ftq. KOH 
see (1).] 

C reduces Tollens’ reagt. (1). 

3:9018 (I) Prins, Fiec. Irav. ehim. 5G, 125 (1937); Cent. 1937, I 3308; C.A. 31, 2999 (1937). 


3:9050 HEXACHLOROBUTENE-Y C 4 H 2 C1 9 Beil. S.N. 11 

B.P. M.P. 

125.5° at 26 mm. (1) 9.5-11" (1) 2>f - l.GSSO (1) ng = 1.5442 (1) 

(For formn. of C (together with other products) by actn. of F 2 on trichloroethylene 
(3:6170) see (1).) 

C does not add Cl 2 or Br 2 m sunlight (1). 

C differs (1) in prop, from the solid stereoisomer (3:1945) of 1,1, 2,3,4, 4-hexachloro* 
butcne-2. 

3:9050 (1) Miller, J. Am. Chem Soc. G2, 343 (1940). 

3:9052 l,2,3-TRlCHLOROBUTADIENE-l,3 Cl Cl Cl C 4 H s Cla Beil. S.N. 12 

BJ>. 33-34" at 7 mm. (1) (2) Of - 1.40G0 (1) nS - 1.5202 (1) 

(For prepn. of C from 1,2,2,3,4-pcntachlorobutane (3:9070) (55% yield of C together 
with 25% yield 2,3,3,4-tetrachlorobutcnc-l (3:9060)) with ale. KOH for 2 hrs. at room 
temp, sec (1) (2).( 

0 after addition of hydroquinonc can be distd. in vac. (I). — C polymerizes more slowly 
than 2,3-diclilorobutadiene-l ,3 (3:5220); under ordinary conditions U changes in 10-12 
days to a jelly-like mass contg. 50% unchanged C, after a month polymerization to a 
dark-colored soft friable mass is apparently complete (1). 

3:9052 (l) Carotliers, Berchct, J. Am. Chem. Soc 55, 2 004- 200 S (1933) (2) Carothers, Berchet 

(to du Pont), U S. 1,905,309, July 3, 1931. Cent 1935, 1 3724; C.A 2S, 571G (1934). 

3:9054 l,l l l,4,4-PENTACHLOROBBTENE-2 C 4 H S C1 S Beil. S.N. 11 

ci ci 

ni— CH=CH-ici 
ii dn 

B.P. 78.5-80* at 11 nun. (!) - 1.G11 (1) nj5 - 1.5518 (1) 

70-77.0* at 10 mm. (I) Dj} » 1.013 (1) nfj » 1.5538 (1) 

(For prepn. of 0 (in small yield and with much reunification (!)) from either trichloro- 
ethylene (3:5170) + l ,1 ,2-trichloroethanc (3:5330) + AtCL for 7 days at 40*, or from 
1,2-dichlorocthylene (3:5030) + 1,1,1,2-tetrachIorocthane (3:5555) + AlClj for 10 days 
at 40*, eee (!).] 
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3:9064 2,3,4-TRICHLOROBUTENE-l Cl Cl Cl C 4 H 5 CI 3 Beil. S,N. 11 
• (1 ,2,3-Trichlorobutene-3) HjC=( L_ ill— ill, 

B.P. 40-41° at 10 mm. (1) Df = 1.3430 (1) nf? = 1.4944 (1) 

37-41° at 10 mm. (2) 

36-40° at 6 mm. (2) 

[For fornm. of C from 4-chlorobutadiene-l ,2 (3:7225) (together with 1,2,4-trichloro 
butene-2 (3:9062)) especially at low temps., e.g., —60 to —70°, see (1). Note that at 
40-60° C formed by this reactn. reacts further with the by-product l,2,4-trichlorobutene-2 
(3:9062) to yield (1) as the principal product 1,2,3,3-tetrachlorobutane (3:9080) q.v.; for 
formn. of C from 2-chlorobutadiene-l,3 (Chloroprene) (3:7080) with CI2 see (2) (3).] 

C with alk. as specified (2) gives 2,3-dichlorobutadiene-l,3 (3:5220), b.p. 98° at 760 

mm. (2). 

C on htg. with 2 pts. aq. -f calcd. amt. powdered CaCC>3 for 4 hrs. at 70° fails (4) to 
hydrolyze [diff. from l,2-dichIorobutene-2 (3:5615) or 1,3-dichloro butene-2 (3:5550)J. — 
C does react, however, with hot aq. K2CO3 losing HC1 and yielding (4) aim. 100% 2,3- 
dichlorobutadiene-1,3 polymer (4). 

C on oxidn. with aq. KMnO< yields (1) a,/J-dichloropropionic acid, (3:0855), m.p. 49-50°, 
Neut. Eq. 141 (calcd. 143) fl). 

3:9064 {1} Carothers. Berchet, J. Am Chem. Soc. 55, 1628-1631 (1933). (2) Carothera. Berchet 

(to du Pont). U.S. 1.965,369, July 3 ~ ^ " 

(to du Pont), U.S. 1,964,720, July 
chenko, J. Gen. Chem. (U.S.S.R ) ' 


3:9066 l,3-DICHLORO-2-(CHLOROMETHYL)PROPENE-l C4H5CI3 Beil. I — 

CH Z C1 Ii— 

CHii=CH I2-(18D 

da da 

B.P. 62-64° at 9 mm. (1) (2) 


[For formn. of C (together with other products) from l,3-dichloro-2-cbloromethyl-2- 
nitropropane [Beil. I2-(92)J with Na/Hg (2) or from 2-nitro-2-hydroxymethylpropanedioI-l,3 
[Beil. Ir (596)3 with PC1 5 (1) see (1) {2).] 

C on cat. hydrogenation with Pt black in ale. yields (2) l,3-dichloro~2-methylpropane 
(3:7960), b.p. 45° at 10 mm. 

C in CHCI3 on shaking with Ch/aq. adds CI2 yielding (2) l,l,2,3-tetrachloro-2-chloro- 
methylpropane (3:9072), b.p. 99-101° at 12 mm. — C with Br2 in CHC13 adds Brj yielding 

(2) l,2-dibromo-l,3-dichIoro-2-(chloromethyl)propane, colorless odorless oil, b.p. 140“ 
at 10 mm. 

[For reactn. of C with sodio-malonic ester see (3).] 

3:9066 (I> KJdnfeller, Ber. 62, 1585-1587 (1929). ( 2 } KleinfeUer, Ber. 62, 1594-1595 (1929). 

(3) KleinfeUer, Frercks, J. prakt Chem (2) 13S, 195-196 (1933)., ’ 


3:9068 1,1,2,3,4-PENTACHLOROBUTANE 
(Liquid diastereoisomer) 
(1,2,3,4,4-Pentachlorobutano 
(liquid diastereoisomer)) 


CHz — CH — CH- 


ci 

; 4h 


C 4 H 5 C 15 


Beil. S.N. 10 


B.P. 95.3-95.5° at 11 mm. (1) 

[See also solid diastereoisomer (3 :0750).] 


da it da il 
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3:9058-3:9062 


3:9058 1,3,4,4-TETRACHLOROBUTENE-l C4H4CI4 

(l,l,2,4-TctrachIorobutene-3) Cl Q Cl 

hA=ch — iii -bn 


BeiL S.N. 11 


B.P. 82-83° at 17 mm. (1) 

(For prepn. of C from 1,2-dichloroethylcne (3:5030) by polymerization in prea. of peroxide 
cat. see (L).] 

3:0053 (1) Bauer, U.S. 2,267,712. Dec. 30, 1041; C.A. 30, 2504 (1942). 


3: 90G0 2,3,3,4-TETRACHLOROBUTENE-l Cl Cl Cl C 4 H 4 CI 4 Beil, S.N. 11 
(l,2,2,3-Tctrachlorobutene-3) i I I 

CIi2=C — C — CH2 

k 

B.P. 41-43° at 7 mm. (1) D? = 1.4G02 (1) = 1.5133 (1) 

[For formn. of C (25% yield (1)) from 1,2,3,3,4-pentachlorobutane (3:9070) with MeOH/ 
KOII at room temp, for 2 hrs. (together with 55% yield l,2,3-trichlorobutadiene-l,3 
(3:9052)) ecc (1).] 

0 on oxidn. with excess aq. KMn0 4 yields (I) a.a./Mrichloropropionic acid (3:1275), 
m.p. 48-50°, Neut. Eq 176 4 (ealed 177.5) (i). 

(A liquid, b p. 90-110° at 25 mm., Z)* 1 « 1.473, nij = 1.514, and believed to be a mixt. 
of tctrachlorobutcncs, has been obtd. (2) from monovinylacetylcne + Cb; it may or may 
not have contained C.] 

3:!H)GO (1) Berchet, Carothers, Am. Chem. Soc. 55, 2004-2008 (1933). (2) Rengert, 
Schumacher, Her 73, 1025-1042 (1940); C.A. 35, 1027 (1941). 


3:9062 l,2,4-TRICHLOROBUTENE-2 CJIjClj Beil. S.N. 11 

(l,3,4-TrichIorobutcne-2) Cl Cl Cl 

CHj — CH=C— CH : 

B.P. 07-69° at 10 mm. (3) ~ 1.3843 (1) nff = 1.5175 (1) 

61- 65° at 10 mm. (1) 

62- 65° at 11 mm. (2) Dj 5 = 1.3575 (3) ntf - 1.5121 (3) 

[For formn. of C from 4-clilorobutadicne-l,2 (3:7225) + Cl» (together with 2,3,4- 
trichlorobutene-1 (3:900-1) and 1, 2,2,3, 4-pcntachlorobutane) see (1) (2); for formn. of 
0 from 2*chlorobutndicne- 1,3 (Chloroprcne) (3:7080) + Cl? (together with 2,3,4-triehloro- 
bulcne-1 (3:9001) and 1,2, 2, 3, 4-pcntachlorobutane (3:0070)) see (I) (2) (3).] 

0 wjlh EtOII/KOII os directed (3) loses HQ giving l,2-dichlorobutadicne-l,3 (3:9057). 
C on oxidn. with nq. KMnO* yields (1) (3) chloroacctic acid (3:1370), m.p. 63°, Neut. 
Eq.95.1 (calcd.Ol.5) (1). 


3:HXn (1) Carothers. Bcrehct. J. An. Chm. Soc. 55. 1 028-1 631 (1033). (2) Carothers Berchet 
(to du Tont), Ui3. 1 ,965,309, July 3. 1934; Cent. 1935, I 3721; C.A . 28, 571G (1934). (3) Petrov 
J. Cm. Chm. ((/.SB II ) 13, 102-107 (1943); C-4. 33, 329 (1914). 
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[For prepn. of C in 55% yield (1) from 2-chlorobutene-2 (3:7105) by treatment with 
1 mole CI 2 + .1.5 moles NaHCOj at 0° (accompanied by 45% yield 2,2,3-trichlorobutane 
(3 : 5680)) see (1); with CI 2 in pres, of light and O 2 as directed see (2).] { 

3:9074 (1) Tishchenko, J. Gen. Chem. (U.S.S.R.) 8, 1232-1246 (1938) * Cent. 1939, II 42^3; C.A. 
33, 4190 (1939). ( 2 ) Hearne (to Shell 'Development Co.), U.S 2,296,614, Sept. 22 , 1942; C.A. 
37, 1129 (1943). {). , , 

3:9078 1,2,2,3-TETRACHLOROBUTANE Cl Cl' Cl , C<H 6 Cl 4 , , BeU ' 1-119 

1 ■ 1 CH3 — d) — d ) — hns . i ,1 , 

d da 

,,B.P. 63.0-03.5° at 11 mm. (L) . D\ n - 1.427G (1) , ni? = 1.4893 (1) 

[For prepn. (100% yield {!)) from l,2-dichIorobutene-2 (3:5615) with 1 mole CI 2 + 
1.5 moles NaHCOj at 0° see (1).] 

[The product obtained (2) cf. (3) from 2,2,3-trichlorobutanol-l (3:1336) with PCU may ' 
have been impure C.] 

3:9078 (1) Tishchenko, J. Gen. Chem. {U.S.S R.) 8, 1232-1246 (1938); C.A. 33, .4190 (1939). 
(2) Garzarolli-Thurnlaekh, Ann. 213, 372-373 (1882). (3) Norton, Noyes, Jim. Chem. J. 10, 
432 (1888). ' • ' *" 


3:9080 1,2,3,3-TETRACHLOROBUTANE Cl Cl Cl C^CV BeU. S.N. 10 
' CHr-d— d— da ' 

1.. . di A 

B.P. 90’ at 32 mm. (1) D f - 1.4904 (1) nf! - 1.4958 (1) 

55-57° at 10 mm. (1) 

[For formn. of C (together with other products) from l,3-dichlorobutene-2 (3:6550) 
at 40-60° with Ch see (1). Note, however, that at very low temps. (—60 to —70°) much 
HC1 is evolved during chlorination and the principal, products are then 2,3,4-trichioro^ 
butene-1 (3:9064), b.p. 40-41° at 10 mm. (1), and 1,2, 3,3, 4-pen tachlorobutahe (3:9070), 
b.p. 85° at 10 mm. (1).[ [For patents on this process see (2) (3).] 

3-9080 (1) Carothers, Berchet, J Am. Chem. Soc 55, 1629-1631 (1933). (2) Coffman (to du 
Pont), U.S. 1,964,720, July 3, 1934; Cent. 1934, II 3180; CJL- 28, 5080 (1934). <3| Carothers, 
Berehet (to du Pont), U.S. 1,965,369, July 3, 1934; Cent. 1935, 1 3724; C.A. 28, 5716 (1934). 


‘ 1,2,3,4-TETRACHLOROBUTANE H H C<H 5 CU 

CHr-i-d— CH, . 

di di di di 

m.p. 73 * ■ '• 

See 3: 1760. Division A: Solids. - > *•' » 


(Solid isomer) 

' B.P. 130-134° at 40 mm. 


BeU. I - 119 
Ii-( 38) 
*: I2 — 
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3:9068-3:9074 


[For prepn. of C {30-50% yield of mixed solid and liquid stereomers (1 » from 1,2-dichloro- 
ethylene (3:5030) + 1,1,2-trichIoroethane (3:5330) + 1% AICI 3 for 5 days at 35—40° 
see (1).] 

C in CCL treated with AICI 3 gives a dark violet sola, which on boilg. evolves HC1 (1). 

C in ale. treated wih Zn dust gives (60% yield (1)) l-chlorobutadiene-1,3 (3:7210), 

b.p^ 68° (1>. 

C dissolved in hot ale. and titrated with N / 10 KOH splits off 1.51-1.59 moles HC1 (1). 

[A pentachlorobutane obtained (2) from trichloroethylene (3:5170) -f- 1,1-dichloroethane 
(3:5035) + AICI3 may or may not be identical with C.] 

3:9068 (1) Prins, Ilec. trav. chim. 56, 121-123 (1937). (2) Consortium fur Elektrochem. Ind , 
Brit. 453,414, Oct. 8, 1936, Cent. 1937, I 1012. 


3:9070 1,2,2,3,4-PENTACHLOROBUTANE Cl C 4 H 5 CI 6 Beil. S.N. 10 

(1,2,3,3,4-Pentachlorobutane) I 

HjC — CH — C — OH 2 ' 

Ai in in Ai 

B.P. 85° at 10 mm. (1) Df - 1.5543 (1) n?? = 1.5157 (1) 

78-84° at 9 mm. (2) 

82-86° at 6 mm. (2) 

[For prepn. of C from 1 , 3«dichlorobutene-2 (3:5550) by actn. of Cl 2 at low temps. (-60 
to —70°), much HC1 being evolved and 2,3,4-trichlorobutene-l (3:9064) also being formed, 
see (1); note also that chlorination of 4-chlorobutadiene-l,2 (3 -7225) gives mixts. of 2,3,4- 
trichlorobutene-l (3:9064) and l,2,4-trichlorobutene-2 (3:9062) which react further to 
yield C (1).] [For patents on these processes see (2) (3).] 

C with alk. yields (2) both l,2,3-trichlorobutadiene-l,3 (3.9052), b.p. 34° at 7 mm. (2), 
and 2,3,3,4-tetrachIorobutene-l (3:9060), b.p. 42° at 7 mm. (2). 

3:9070 (1) Carothera, Berchet, J. Am Chem. Soc. 55, 162S-163I (1933). (2) Carothers, Berchet 
(to du Pont), U.S. 1,965,369, July 3, 1934; Cent. 1935, I 3724; C A 28, 5716 (1934). (3) Coff- 
mann (to du Pont), U.S. 1,964,720, July 3, 1934; Cent 1934, II 3180; C.A 28, 5080 (1934). 

3:9072 l,l,2,3-TETRACHLORO-2-(CHLOROMETHYL)PROPANE Beil. I — 

CH 2 C1 C 4 H 6 C1 5 h— 

CICHz — i — CHCh Iz-(89) 

Al 

B.P. 99-101” at 12 mm. (1) 

[For prepn. of C from l,3-dichloro-2-(chloromethyl)propene-l (3:9066) by shaking 
in CHCU with Cl 2 /aq. see (1)] 

3:9072 (l) KleinfeUer, Ber. 62, 1595 (1929). 


Hs — A — A=c 


3:9074 2,3-DICHLOROBUTENE-l 


C 4 H 6 C1 2 


Beil. S.N. 11 


3:0855 


DIVISION A. 


110 


3:0855 d,l-a,0-DICHLOROPROPIONIC ACID CjHACb Beil.n - 252 

CH :~CH COOII ni-(lll) 

Cl Cl Dr ~ 

M.P. 50° {1) (10) B.P. 210° si. dec. at 762 mm. (1) 

49.5° (2) 130-133° at 26 mm. (3) 

49-50° (3) 112-115° at 12 mm. (5) 

49° (4) 

47-50° (5) 

[For prepn. from methyl or,0-dichloroprop!onate (3:9103) by boilg. with 20% HC1 
(65% yield) see (3); from 2,3-dichloropropanol-l (“ /3-dichlorohydrin ”) (3:6060) by 
Qxidn. with HNO3 see (1) (C) (7) (2) (5); from a,/9-dichloroacrolcin by oxidn. with HNO3 
see (7); from a-chloropropionic acid (3:G125) with Cl 2 at 45° see (8); for formn. of C from 
Of-chloroacrylic acid (3:1445) (6) (9) or from a-chloro-0-hydroxypropionic acid (a-chloro- 
hydracrylic acid) {Beil. III-29SJ (10), or ar,£-dihydroxypropionic acid (glyceric acid) (11) 
by htg. with fumg. HC1 in s.t. at 100°, see indie, refs.} 

C with nq. or ale. readily loses HC1 yielding (12) (G) (9) a-chloroacrylic acid (3:1445), 
m.p. 65°. 

C in MeOH treated as directed (13) with activated Zn gives (72% yield) acrylic acid 
(1 : 1020), b.p. 140°. 

(C with SOCI2 gives (15) o,/S-dichloropropionyl chloride (3:9032).] 

C htd. with Ag 2 COj yields (5) a-chloro-£-hydroxypropionic acid (a-chlorohydracrylic 
acid). 

Methyl a,0-dichloropropionate: b.p. 72-75° at 21 mm. (see 3:9103). 

Ethyl a,0-dichloroproplonate: b.p. 183-184° (sec 3:6090). (For the sec-butyl, 

0-chlorocthyl, and cyclohexyl esters of 0 see (3); for glycol and other esters see (14).] 

a,0-Dichloropropionamlde: unreported. 

a^9-DichloropropionanUide: unreported. 

«,/5-Dichloropropion-p-tolmdide: unreported. 

3:0855 (1) Henry, Ber. 7, 414 (1874). (2) Bocketnuller, Hoffmann, Ann. 510, 190 (1935). 
(3) Marvel, Dec, Cooke, Cowan, J. Am. Chem. Soc. G2, 3495-3498 (1940). (4) Simpson, J. Am. 
Chan. Soc. 40, 670, 079 (1018). (5) Koelsch, J. Am. Chem. Soc. 52, 3365 (1930). (0) Werigo. 
Melikov, Ber. 10, 1499-1500 (1877). (7) Yarnall, Wallis, J. Otq. Chem. 4. 287 (1939). (8) 
Rohm & Haas Co., Ger. 579,654, Juno 29, 1931; Cent. 1933, II 1587. (9) Otto, Beckurts, Ber. 
18, 244 (1885). (10) Melikov, Ber. 13, 274 (1880). 

(11) Werigo, Melikov, Ber. 12, 178 (1879). (12) Werigo. Werner, Ann. 170, ICS (1873). 
(13) Rohm & Haas Co., Ger. 575,423, Apr. 27, 1933; Cent. 1933, II 133. (14) Pollack (to Pitts- 
burgh Plato Glass Co). U.S. 2,257,021, Sept. 23, 1941; C.A. 36, 95-90 (1942). (15) Leimu. 
Ber. 70, 1046, 1050 (1937). 
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3:9082-3:9086 


3:9082 1,2,3,4-TETRACHLOROBUTATTE '(liquid isomer) r C 4 H 6 CI 4 Beil. I - 119 
' ■ . 1 ' (Butadiene tetrachloride (liquid isomer) ; CH 2 — CH — CH — CH 2 Ii-( 38) 

* . I' erythrene tetrachloride (liquid isomer)) dfl da (Jfl * 2 — 

B.P. 110-111° at 40 mm. (1) (2) 

For formn. and reactns. see solid form, m.p. 73° (3:1760), 

3 : 9083 {1 ) Muskat, Northrop. J Am. Ckem Soc. 52, 4053-4055 (1930). (2) Muskat (to du Pont), 
U.S. 2,038,593, Apr. 28, 1936; Cent 1936, II 3359; C.A. 30, 3912 (1936). 


3:9084 l,l,3-TRICHXORO-2-(CHLOROMETHYL)PROPANE C 4 H 6 C1 4 Beil. I — • 

CH 2 C 1 Ii— 

CICHz— A— CHC1 2 l2-(89) 


B.P. 77-80° at 9 mm. (1) 


Oil with odor like CCU but with irritating actn. on eyes. — Volatile with steam. 

[For formn. of C in small amt. (together with other products) from 2-nitro-2-hydroxy- 
methylpropanediol-l,3 (nitro-isobutylglycerol) with PCI 5 see (I).] 

3:9084 (1) Kleinfeller, Ber. 63, 1585 (1929). 


3:908G 1,1,3-TRICHLOROBUTANE 


B.P. 150° at 720 mm. (1) 


CHj-i-C 


C4H7CI3 

H 2 CHCIa 


Beil. S.N. IO 


A trichlorobutane which may have this structure has been reported (1) when vinyl 
chloride (3:7004) + AlCIj at 20° reacts with the material obtd from ethylidene dichloride 
(3:5035) + AICI 3 + chlorinated ethylenes. 

3:9686 (l) Consortium fQr Elektrochera. Ind„ Brit. 453,414, Sept. 10, 1936; Cent. 1937, 1 1012* 
C.A. 31, 1046 (1937). 


tf,I-a,a'-DICHLOROSTJCCINYL (DI) CHLORIDE C<H 2 0 2 C1 4 Beil. II — 

CO— a Hi— 

H-i-a n =- (S58 > 

a— i-H 

io— a 

B.P. 78.5° at 7 mm. M.P. 39° 


See 3:0395. Division A: Solids. 
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3:9087 mcso-«, aZ-DICHLOROSUCCINYX* (DIJCHLOSIDE C 4 H 2 O 2 CI 4 Beil. H - 819 


B.P. 105-106° at 45 mm. { 1 ) 
85-88° at 22 nun. (!) 
79-80° at 15 mm. (2) 


CO— Cl 
H — dj — Cl 
H — dj — Cl 

io-ci 


IIi-(267) 

IIi-(E58) 


Colorless viscous lachrymatory oil. 

[For prepn. of C from fumaryl (di)chloride (3:5875) in CCU Boln. with CI 2 in direct 
sunlight (100% yield (3)) (1) (2) see indie, refs.) 

C with aq. reacts only very slowly on mere standing ( 1 ), but on continuous shaking 
with cooling readily hydrolyzes yielding {1} (2) meso-a, a'-dichlorosuccinic acid (3:4930). 

[C with CgHg + AICI 3 gives (60% yield (3)) meso- l,2-dichloro-l,2-dibenzoylethane 
(meso-2 l 3-dichloro-l,4-diphenylbutandione-l,4)» m.p. 167° (4} (5), accompanied under 

certain conditions (3) by some a, 0 -djchloro-% 7 -diphenylbutyrolacetone l m.p. 141-142° (3), 
presumably arising from reactn. of C in the unsymmetrical (phthalide type) form.] 

3:9087 (1) Michael, Tissot, J. prakt. Chem. (2) 46, 394-395 (1892). (2) Holmberg, J.'prakt, 
Chem. (2) 84, 148 (1911). (3) Lutz, J. Am. Chem. Soc. 49, 1109-1110 (1927). (4) Conant, 
Lutz, J. Am. Chem Soc. 47, 885-886 (1925). (5) Lutz, J. Am. Chem. Soc. 48, 2908, 2911 (1926). 


-y-CHLOROACETOACETYL CHLORIDE 
(y-Chloro- 0 -ket o-n-b utyry I chloride) CH 2 — C — CH 2 — 0=0 

b A 


Cl 


Beil. HI — 
mi— 


B.P. 117-119° at 17 mm. (1) 
93-96° at 8 mm. (1) 


Df = 1.4397 (1) nj? = 1.48G0 (I) 


Orange-colored liq. which fumes in air. 

[For prepn. of C from acetylketene (ketene dimer) (2) (3) with CI 2 in cold CCI 4 aoln. 
see (!}.) 

C with aq. yields cbloroacetone (3:5425) + CO 2 + HC1 (note that this method gives 
chloroacetone free from higher chlorination products (3)). 

[C with excess abs. EtOH at 0° gives (1) (3) ethyl 7 -chloroacetoacetate (3:6375).] 

C with aniline in CgHg yields (1) (3) 7 -cbloroacetoacetanilide, cryst. from ether, m.p. 
140-141° (1). 

3:9083 (1) Hurd, Abernathy, J. Am. Chem. Soc. 62, 1147-1148 (1940). (2) Hurd, Williams, 
J. Am. Chem. Soc. 58, 962-968 (1936). (3) Boese, Ind. Eng. Chem. 32, 16-22 (1940). 


3:9092 DIGLYCOLOYL DICHLORIDE Cl C4H 4 0 3 C1 2 
CH*-A=0 


Beil. S.N. 220 


CH» — C=0 

Ai 


B.P. 116° at 12 mm. (1) 
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Colorless oily liq. with odor suggesting succinyl dichloride (3:6200). 

[For prepn. of C from diglycohc acid (1:0495) by susp. in CHClj and treatment with 
PClj sec (1) (note also that insufficient PCls leads {1} to diglycolic anhydride, m.p. 97% 
b.p. 120° at 12 mm. (3)); for mfg. from a.a'-diehlorodimethyl ether (3:5245) by treatment 
at 25-50° and elevated press, with CO and suitable catalysts such as AlCIj or ZnCfe see 

m 

C with excess MeOH yields (1) (3) dimethyl diglycolate, m.p. 35° (3), 36° (1). 

C with aq. readily hydrolyzes (1) yielding diglycolic acid (1:0495); for the anilide, p~ 
toluidide, and other derivs. corresp. to C see the acid (1:0495). 

3:9092 (1) Anschutz. Biernaux. Ann. 273, 64-65 (1893). (2) Scott (to du Pont Co.), U.S. 
2,084,284. June 15, 1937. Cent 1937, II 2261; C.A. 31, 5383 (1937). (3) Darapsky, Stauber, 
J. prakt. CKem. (2) 140, 212 (1936). 

3: 9094 a.a.'y-TRICHLORO-n-BUTYRALDEHYDE Cl C 4 H 4 OC1 j Beil. I-GG5 
CH, — CH. — k — CHO £Z 

da da 

No physical consts. on C are reported; it is characterized only as a liquid which at —78° 
becomes a glassy solid (1). — Spar. sol. aq. (1). 

[For prepn. of C from a/y-dichlorocrotonaldehyde [Beil. 1-731], with dry HC1 gas at 
0° see (l).] 

C oxidizes only very slowly in air but with fumg. HNOj in cold gives (1) a,a, 7 *trichloro* 
n-butyric acid (3:1831), m.p. 73-75° (1). 

C does not add aq. to form a hydrate but on shaking with satd. aq. NaHSOj soln. evolves 
heat and ppts. a NaHSOj cpd (1). 

C on boilg. with aq. contg. BaC0 3 gives an amorphous prod., very easily sol. in aq. and 
possessing carbohydrate characteristics; for details see (2). 

3:9091 (1) Natterer, Monalsh. 4 , 551 (1883). (2) Nfttterer, Monalsh. 5, 251-255 (188-4). 

3:9090 METHYL a-CHLOROACRYLATE Cl C«H 5 0 2 C1 Beil. S.N. 1C3 
CH*=C — COOCH, 

B.P. S7-B0’ «t 66 mm. (1) D? = 1.180 (1) ng - 1.4420 (11) 

41-44” at 28 mm. (11) 1.4400 (1) 

[For prepn. of C from methyl «, 0 -dichloropropionate (3:9103) by distn. with quinoline 
(yield: 73% (1), G0% (II)) or other dehydrochlorinating agent such as NajCOj (2) see 
indie, refs.; from trichloroethylene (3:5170) with CIIjO + MeOH -f H 3 SO 4 + CuCOj 
as directed (73% yield) see (10) ] 

[C readily polymerizes on standing, especially in light or pres, of peroxides (for study 
of polymers and polymerization see (1)). For examples of industrial prepn. and use of 
polymers of 0 for molding resins, etc., wee (3) (4) (5) (G); for examples of co-polymera of 
C with butadiene-1,3 or chloroprene (7), styrene (S), or vinyl acetate (9) see indie, refs.) 
(For comments on other esters of 0 sec a-ehloroacrylic acid (3: 14-15).] 

[For study of ester interchange of C with various alcohols sec (II).] 

3:9096 (l) Man-el, Cowan, J . Am.Chem. Soc. 61, 315&-31G0 (1939). (2) Pollack (to Pittsburgh 
Plate Glass Co). VS 2.245.547, June 10, 1941; C.A. 35, 590S (1911); Brit. 530.800. May 23, 
1941; C«A. 36 , 1014 (1912). (3) Rflhm A Haas Co., Brit. 411,860, June 13. 1931; Cent 1935. 
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I 1628-1629; C.A. 28, 6956 (1934). {4} Ireland, Brit. 527,494, Oct. 10, 1940; C.A. 35. 7065 

Ik\ -nt.i. *->i — ft- \ tt r> ~ - ’ * -- -- - 

35, 

CJi. 

No' 

194 

264 

194 


194, 

C.A. 38, 1751 (1944). 

(11) Frank, David, Drake, McPherson, J. Am. Chem. Soc. CC, 1509-1610 (1944). 


3:9098 ACETOACETYL CHLORIDE C 4 H B 6 2 C1 

(0-Keto-n-butyryl chloride) CH 3 — C — CH 2 — C=0 

ft A, ' 


Beil. Ill — 

nh- 

'•'m-p- 


This compound cannot be preserved at temperatures above —20® (1) cf. (4); m.p. —50 
to —51® (1). 

(For prepn. of C from acetylketene (ketene dimer) (2) (3) (5) with dry HC1 gas at -7 
to —50° see (1).] [For anal, of C by reactn. with dil. alk. see (1)0 * 

& on warming to room temp, undergoes bimolecular condensation with elimination of 
2 HC1 and yields (1) debydroacetic acid (1:0700), m.p. 109°. / 

C in dry ether at —60° treated with abs. EtOH gives (27% yield (1)) ethyl acetoacetate 
(1:1710). , , 

C in dry ether at —60® treated with aniline gives (49% yield (1)) acetoacetanilide [Beil. 

X TT . K,<? " V ’ TT - Qe: ®- over, that C with aniline at room temp, yields 

• ’ ■ .... ac id -3 (1-phenyllutidonecarboxylic acid-3) 

> V . I- ■ . .. Eq. calcd. 243, found 235 (1). 

C with C&H® + AlClj or with CeHtMgBr in ether at —50® gives (27% and 12% yield 
respectively (1)) benzoylacetone (1:1450), m.p. 59° (1). - 1 • : 

3 : 9098 (1) Hurd, Kelso, J. Am. Chem. Soc. C2, 1548-1649 (1940) . (2) Hurd. Abernathy, J. Am. 
Chem . Soc. 02, 1147-1148 (1940). (3) Hurd, Williams, J. Am. Chem. Soc. 68, 962-968 (1936). 
(4) Staudinger, Schotz, Ber. 63, 1109 Note 1 (1920). (5) Boese, Ind. Eng. Chem. 32, 16-22 (1940). 


3: 9098-A METHYL (CHLOROFORMYL)ACETATE C 4 H 6 0 2 C1 v ■ Beil. H - 582 
(Carbomethoxyacetyl chloride) 


B.P. 57-59® at 12 mm. (1) 

[See also ethyl (chhroformyl)acetale (3:9246).] 1 ' ( 

Note that C is both an acid chloride and an ester; it comprises the half acid chloride/ 
half methyl ester of malonic acid (1:0480). 

[For prepn. of C from potassium salt of methyl hydrogen malonate with SOClj in dry 
ether (68% yield) Bee (I).] , , , 

6 on htg. or on repeated distn. or by action of quinoline in dry ether at 0® loses HC1 and 
undergoes condensation to methyl 6-methoxy-2,4-d ike to-2, 3-d ihydropyr an-3-carb oxy late 
[Beil. XVnii-(540)l, ndls. from CHCI 3 , m.p. 14S-150® (1) cf. (2). 


COOCHj IIi-(252) 

1 ' 1 Up-, 

CHS— C-^-Cl •''(') 1 . 1 ■ 

ft . 1 
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- <g> «- (Carbomethozyacet)anilide : ndls. from etber/pet. eth., m.p. 42-43° (1). [From 
C with aniline (1).J 

w-(Carbomethoxyacet)-p-toluidide: unreported. 

3 : 909S-A (1) Staudinger, Becker. Ber. 50, 1019-1020 (1917). (2) Leuchs, Ber. 39, 2643 (1906). 

. (A) 

3:9099 /3-HYDROXYETHYL HOCH 2 CH 2 — O— CO.CCI3 C4H6O3CI3 Beil. S.N. 160 


TRICHLOROACETATE 


, 3691 

(2-Hydroxy-2- (tnchloromethyl)-1 ,3- 

CHr-0 OH 

1 X 


dioxolane) 



CH2— O CCI3 


B.P. 130-140° at 12 mm. (1) 

89° at 1.75 mm. (2) 

D\° = 1.532 

ng = 1.4763 (3) 

83° at 0.8 mm. (2) 

n$ - 1.48378 (2) 

68° at 0.025 mm. (3) 


1.4775 (3) 


Note that C may react either in the ester form (A) or the dioxolane form (B) and doubt- 
less exists as a tautomeric equilibrium of both; in this equilibrium, however, form (A) 
probably predominates (2), but variations in the equilibrium may account for the observed 
variation in no (see above). 

Colorless odorless oil, spar. sol. aq. (2). — Con long stdg. is claimed (2) to dispropor- 
tionate to ethylene glycol ins- (trichloroacetate) (not, however, otherwise described in the 
literature) and ethylene glycol (1 6465). — C on attempted distn at usual water-pump 
vac. (14-17 mm.) (3) or C in presence of a trace of pyridine (3) decomposes yielding mono- 
meric ethylene glycol carbonate [Beil. XIX-100), m.p 3S°, and CHCI3 (3:5050). 

[For prepn. of C from ethylene glycol (1:6465) with trichloroacetyl chloride (3:5420) 
in 1,4-dioxane soln. (82% yield (2)) or from ethylene oxide (1:6105) with trichloroacetic 
acid (3:1150) (28% yield based on latter (1) (3)) see indie, refs.] 

C on shaking with aq. and simultaneously titrating with iV/10 aq. NaOH hydrolyzes to 
ethylene glycol (1 :6465) and trichloroacetic acid (3:1150) as shown by Sap Eq. of 207.8 
(2)_(calcd. 207.5). 

[C with diazomethane (1) best in CCI4 soln. (2) gives (yields: 78% (2), 39% (1)) the 
methyl ether corresp. to structure (B), viz., 2-methoxy-2-(trichloromethyl)-l,3-dioxolane, 
pr. this, from ale., m.p. 78-78.6° (1), 77-78° (2) (4), b.p. 114^115° at 12 mm. (4), 112-113° 
at 10 mm. (1); this product although resistant to saponification by alkalies is hydrolyzed 
by dil. acids (4). — Note that the isomeric methyl ether corresponding to structure (A), 
viz., 0-mcthoxyetbyl trichloroacetate, although not obtainable from C, has nevertheless 
been prepd. (82% yield {4» from /3-methoxyethanol (methyl “ cellosolve ”) (1:6405 
with trichloroacetyl chloride (3:5420), has quite different physical props., viz., m.p. 14 6- 
14 8° (4), b.p. 92-93° at 10 mm. (4), and is easily hydrolyzed (4) on shaking with aq. alone 
to /3-methoxyethanol (1:6405) and trichloroacetic acid (3:1150). — Note also that the 
first of the above two methyl ethers, i e , 2-methoxy-2-(trichloromethyl)-l,3-dioxolane, by 
trans-esterification with alcohols (e g., EtOH (2), n-PrOH (4), n-BuOH (2)) can be con- 
verted to its higher homologs.] 

C with acid chlorides gives esters corresp. to the acylic structure (A) : e.g., C with AcCl 
(3:7065) gives (71% yield (4)) the mixed ester, ethylene glycol acetate-trichloroacetate 
(/3-ace toxye thy 1 trichloroacetate) b.p. 122° at 11 mm. (4); C with S0C1 2 gives (70% yield 
(4)) 0-chIoroethyl trichloroacetate (3:6510). 


3:9099 (l) Meerwem, Hint, Ann 484, 16-17 (1930). (2) Meerwin. SSnke, J. prakt. Chem PI 
137, 295-298, 30S-311 (1933). (3) Ilibbert, Grieg. Can. J. Reaearck 4, 261-263 (1931) (4) 

Meerwin, SOnkc, Ber. 64, 2375-2381 (1931). 1 
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3:9100 d,M-CHLORO-n-BUTYRYL CHLORIDE C,H 6 OCI 2 

CH3.CH.CH 2 .C=0 

Al Al 


Beil. H - 378 
Hi— 
U’-(253) 


B.P. 67-69° at 41 mm. (1) Df 25 = 1.3163 (4) n|? - 1.4525 <3) 

65-67° at 40 mm. {2} <3} 1.4511 {4} 

51-53° at 21 mm. (4) (6) 

40-41° at 12 mm. (2) 


[For prepn. of C from £-chloro-n-butyric acid (3:0035) with S0C1 2 (4) (6) (3) (90% yield 
{2}) see indie, refs.; from n*butyryl chloride (3:7370) with S0 2 C1 2 4- dibenzoyl peroxide 
in CCli (55% yield C 4- 15% a- (3:5570) and 30% 7- (3:5970) isomers (3)) or with Clj 
in CCU (1) see indie, refs.] 

[C with methyl p-tolyl ether (1:7495) + A1CU in CS2 yields (4) 3- (0'Chloro~n-butyryl)-4- 
methylphenol (b.p. 167-170° at 20 mm. (4)) which in ale. soln. on addn. of dil. NajCOj 
loses HC1 yielding 2,6-dimethylchromanone, m.p. 54-55° {5).] 

C with benzene 4- A1CU in CS2 yields (6) (by Friedel-Crafts reactn. of both halogen 
atoms) fl-phenylbutyrophenone (phenyl 0-phenyl-n-propyl ketone) [Beil. VII-453], m.p. 
74° (6). 

C on hydrolysis with aq. yields /3-chloro-n-butyric acid (3:0035) q.v. (note, however, 
that hydrolysis with alk. will cause loss of HCi and formn. of crotonic acid (1:0425). 

For the anilide, p-toluidide, and other derivs. corresp. to C see /3-chloro-n-butyric acid 
(3:0035). 

3:9100 (1) Michael, Ber. 34, 4052 (1901). (2) Abderhalden, Fleischmann, Fermenlforschuno, 
10, 203 (1928); Cent. 1929, 1 2318; C.A- 23, 1388 (1929). (3) Kharasch, Brown. J. Am. Chem. 

Soc. 62, 928 (1940). (4) von Auwers, Ann. 421, 37-39 (1921). (5) von Auwers, Ber. 52, 128 

(1919). (6) von Auwers, MMler, J. prakt. Chem. (2) 137, 128 (19331. 


3:9101 0-CHLORO-ISOBUTYRYL CHLORIDE C*H fl OCl 2 

CH2 — CH — C=0 

, ii in, ci 

B.P. 171-178” at 765 mm. (1) nf? - 1.4543 (2) 

151-163’ (2) 

Because of the serious disagreement in b.p. and the lack of data to decide between them, 

C is placed in this division. 

[For prepn. of C from isobutyryl chloride (3:7270) with Cl 2 in CCU Soln. (30-40% yield 
C 4" 60-70% a-isomer (3:5385) {1)), with Cl 2 in activating light (3) (6), or with SO2CI2 + 
dibenzoyl peroxide in CCU (80% yield C 4- 20% a-isomer (3:5385) (2)), see indie, refs.; 
for formn. of C from phosgene (3:5000) 4* propylene 4- cat. see (5).] I 

C as hq. with dehydrohalogenating cat. loses HCI giving (4) a-methacryloyl chloride. 

C with aniline gives (1) (2) /5-chloro-isobutyran0id e, m.p. 109.0-109.5® (2), 104-105° [1)5 
note that the isomeric a-dichloro-isobutyranilide has m.p. 71-71.5° (2), 69-70° (1). 

3:9101 (1) Michael, Gamer, Ber. 34, 4054-4055 (1901). (2) Kharasch, Brown, J. Am. Chem. 
Soc. 62, 925-929 (1940). (3) Schmidt, Schloffer (to I.G.), Ger. 738,398. July 15, 1943; C.A. 33, 
3992 (1944). (4) I.G , French 873. 389, July 7, 1942; Cent. 1942, II 2535; not in CjI. (5) Reid 
(to du Font Co ), U.S. 2,028,012. Jan. 14, 1936; Cent. 1936, II 866; C.A. 30, 1387 (1936). (6) 
Schmidt, Schloffer (to I.G.), Ger. 738,398, July 15, 1943; C.A. 38, 3992 (1914). 


Beil. II - 295 
II,— 

Hj- 
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3:9102-3:9103 


3:9102 CT,0-DICHLORO-n-BUTYRALDEHYDE C<H 6 0C1 2 

(Crotonaldehyde dichloride; Cl Cl 

2,3-dichlorobutanal-l ) CI L C C C HO 


k k 


Beil. I — 

Il- 
ls- (724) 


B.P. 58-60° at 20 mm. (1) 
48-49° at 13 mm. (2) 


D\ l = 1.2666 (1) no = 1.4618 (1) 
Dj 5 = 1.2716 (1) 


Colorless liq. with odor suggesting chloral. — C on exposure to light or on distn. at ord. 
press, turns brown and decomposes with evoln. of HC1. — C is insol. aq.; sol. ale., ether, 
CHCIj, or CCU- 

(For prepn. of C from crotonaldehyde (1.0150) with CI 2 directly at —5° (3) cf. (4), or 
in CCli soln. at 0° (98% yield (1)), or in CS 2 in freezing mixt. (2) see indie, refs.) 

C,with NaHSC >3 soln gives (2) a crystn. addn. compound. 

[C in MeOH contg. 1% HC1 gas refluxed 4 hours gives (40% yield (5)) a./S-dichloro-n- 
butyraldehyde dimethylacetal, oil, b p. 86-90° at 13 mm., Dq- 5 = 1.179, ni> 5 = 1.4498 (5); 
note that the presumably corresp behavior of C with EtOH and the ar,0-dichloro-n-butyral- 
dchyde dicthylacetal are unreported ] 

|C with ethylene glycol (1 : 6465) at 100° for 1 hour even in absence of cat. gives (50.3% 
yield (3)) corresp. cyclic acetal, viz., 2-(ar,/3-dichloro-n-propyl)-l,3-<lioxolane, b.p. 100-105° 
at 13—15 mm. (3).] 

[C with aq. NaOAc on distn. with steam splits out 1 HCI giving (70-80% yield (6)) 
(1) (3) (7) a-chlorocrotonaldehyde (3.8117), b.p. 147-150° at 760 mm. (3).] 

(C with EtMgBr in dry ether followed by usual hydrolysis gives (80% yield (2)) 4,5- 
dichlorohexanoI-3 [Beil. 1-139], b.p. 88-93° at 12 mm., - 1 1685, ntf - 1.4709 (2). — 
Similarly, C with CjHsMgBr gives (66% yield (2)) or./S-dichloro-n-propyl-phenyl-carbinol, 
b.p. 162-168° at 14 mm , D\ 6 = 1.2355, - 1.5500 (2) ] 

[Note that suitable oxidn. of C would be expected to yield either or both crotonic acid 
dichloride (3:1375), m.p. 63°, or isocrotonic acid dichloride (3:1903), m.p. 78°, but that 
such oxidation has not actually been reported.] 

[For use of C as component of insecticides see (8).] 


of,P-Dichloro-n-butyraldoxime : oil, not further characterized (2). 

a,0-Dichloro-n-hutyraldehyde phenylhydrazone : unreported [Note, however, that 

C reacts vigorously with phenyl hydrazine (2).J 
® aJJ-Dichloro-n-butyraldehyde semicarbazcne: m.p. 96-97° (2). 

3:9107 (l) Mourcu, Murat, Tampier, Bull toe. chim. (4) 29, 31-32 (1921). (2) Helferich, 

Beslcr. Ber. 57, 1277-1278 (1924). (3) Hibbcrt, Houghton, Taylor, J. Am. Chem. Soc. 51, 613 
(1029). (4) Zciscl, Monatah. 7, 360 (1880. (5) Naftali, Bull, tcc chim. (5) 4, 338 (1937). 
(0) Chattaway, Irving, Outhwaite, J. Chem Soe. 1933, 994 (7) Chcm. Fabnk vonn. TVciler- 

tcr-Mccr, Ger. 351. 137, April 3, 1922; Cent. 1922, IV 155. not in C.A. (8) Soc. dcs Usines Chim. 
Rh6ne-Poulcnc, Ger. 528, 19-1, June 26, 1931; Cent. 1931, II 1910, [C.A. 25, 4653 (1931)]. 


3:0103 METHYL d,I-a^-DICHLOROPROPIONATE CJIeO-Clj Beil. S.N. 162 

B.P, 72-75° at 21 mm. (1) 

[For prepn. of C from technical methyl acrylate (1 :3025) in MeOH soln. below 40° by 
treatment with CIj (85% yield) see {!).] 


CHr-CII— COOCHa 

i. A, 
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G on distn: with quinoline (2), with dimethylaniline {1), with quinaldine (1), or with 
other dehydrohalogenating agents (such as Na 2 COa {3)) (4) loses HCI giving (73% yield 
(2)) methyl c-chloroacrylate (3:9096). 

G on boilg. with 20% HCI hydrolyzes (1) yielding MeOH (1:6120) and a,0-dichloro- 
propionic acid (3:0855) q.v. 

3:9103 (1) Marvel. Dec, Cooke, Cowan, J. Am. Chem. Soc. 62, 3495-3498 (1940). (2) Marvel, 
Cowan, J. Am. C l — °*- ** ' >1 "° 

2,245,547, June 10 
(4) Bauer, Lauth 

3:9105 2,3 -DICHLORODIOXANE 


B.P. 100-101° at 24-25 mm. (1) 

97-98° at 20 mm. (2) 

88-89° at 16-17 mm. (3) 

85° at 16 mm. (4) 

82° at 14 mm. (5) 

C is theoretically capable of existing in cis and trans forma; collateral evidence exists 
that both may actually be present, but they have not yet been isolated as such. 

Although comml. 6 is liq. extremely pure samples may, after inoculation (9), be obtd. 
in cryst. form. 

[For prepn. of C from 1,4-dioxane (1:6400) by actn. of Cl 2 at 90° in presence of catalyst 
such as SnCl 2 or I 2 (96 6% yield (6)), or with Cl 2 at 90° for 16 hrs. without catalyst (61% 
yield (4)), see (6) (4) (7).) 

[For studies of further chlorination of C see (3) (8); for studies of reaction of C with 
alcohols and phenols see (5) (9} (2) [10) (11) (17); for studies of reaction of C with R.MgX 
cpds. see (12) (13) (4) (14) (15); for reaction of C with Mg + I 2 yielding dioxadiene see 
(16).] 

C on boiling with aq. for 10 min. gives clear soln. containing hydrolysis products, viz., 
ethylene glycol (1:6465) and glyoxal. After cooling, making alk., and shaking with BzCl 
the former can be converted to ethylene glycol dibenzoate (1:2293), extracted with ether, 
recrystd. from MeOH, m.p. 73° (70-72° (3)); another portion of the aq. soln. of hydrolysis 
products gives on treatment with p-nitrophenylhydrazine hydrochloride a 97% yield of 
glyoxal-p-nitrophenylosazone, yel. cryst., m.p. 306° (310°) (3). 

3:9105 (1) Mfidard, J.chim. phys. 33, 627 (1936). (2) Baker, Shannon, J. Chem. Soc. 1933, 1598. 
(3) Butler, Catcher. J. Am. Chem. Soc. 64, 2987-2988 (1932). (4) SummerbeU, Bauer, J. Am. 
Chem. Soc. 57, 2365 (1935). (5) Boeseken, Tellegen, Henriquez, Rec. trav. chitn. 60, 009-914 
(1931). (G) Kucera, Carpenter, J. Am. Chem Soc. 67, 2346-2347 (1935). (7) Lintner, Scheuer- 


O C^eOaClz Beil. S.N. 2668 

HaC^ CHC1 
Hji ^HCl 

V 

M.P. 30“ (2) 

28-30" (4) (9) 


Sop. 64, f ’ •• .- -Vm. Soc. 65, 4547-4548 (1933)- 

(14) Sur ■ . (15) SummerbeU, IJmhoefer. 

J. Am. >11. ■ f , ihoefer, J. Am' Chem. Soc. 61. 

3020-30 \ c Co.), U.S. 2,069,962, Feb 9. 

1937; Ct I'* IS, J . . \ ; lemicals, Inc.), U.S. 2,327,855, 

Aug. 24, 1943; C.A. 38, 752 (1944). 
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3:9107-3:9109 


LIQUIDS (WITH B.P. ItEPTD. AT RED. PRESS.) 


;;9107 0-HYDROXYETHYL DICHLOROACETATE C4H6O3CI2 (A) Beil. S.N. 1G0 
(2-Hydroxy-2-(dichloromethyl)-l,3-dioxolane) (B) Beil. S.N. 2691 

HOCH 2 .CH 2 .O.CO.CHCI 2 CHj — O v yOH 

CHz-CK X)HCI 2 


(A) 


(B) 


B.P. 10G° at 0.08 mm. (1) (3) 
82° at 0.5 mm. (2) 
81-82° at 0.5 mm. (2) 


Z>2° = 1.438 (2) nl 5 = 1.4730 {1> 
1.429 (2) 

/if, = 1.4743 (3) 
nf? = 1.47345 (2) 
1.47253 (2) 


Note that 0 may react either in the acyclic ester form (A) or the dioxolane form (B) 
,nd doubtless exists as a tautomeric equilibrium of both; in such an equilibrium, however, 
orm (A) greatly predominates (2); but variations may account for the variation in constants 
sec above'). 

Colorless oil, spar. sol. aq. — C on long stdg is claimed (2) to disproportionate to ethylene 
dycol bit- (dichloroacet ate ) (not, however, further described in the literature) and ethylene 
-lycol (1:6465). 

{For prepn. of 6 from ethylene glycol (1.6465) with dichloroacetyl chloride (3:5290) 
n 1,4-dioxanc soln. (75% yield (2)) or from ethylene oxide (1:6105) with dichloroacetic 
icid (3:620S) (yields: 34% (2), 15% (1)) see indie, refs.) 

C on shaking with aq. and simultaneously titrating with N/10 aq. NaOH hydrolyzes 
:o ethylene glycol (1:6465) and dichloroacetic acid (3:6208) as shown by Sap.,Eq. of 
170.8 (2) (ealed. 173). 

[0 with diazomethane gives not only the methyl ethers of both forms (A) and (B) but 
ilso other unexpected products including ethylene glycol (1 : 6465), ethylene glycol dimethyl 
ether (1:6141), methyl dichloroacetatc (3:5655), etc Note that the methyl ether of 
structure (B), viz., 2-mcthoxy-2-(dichIoromethyl)-l,3-dioxolane, has b.p 91-92.5° at 
9 mm. (2), Z>4° = 1.387 (2), no ■» 1.47032, and is stable to aq. alk.; that corrcsp. to the 
acyclic structure (A), viz., 0-methoxycthyl dichloroacetate (methyl-" ccllosolve ” dichloro- 
acctalc), best prepared (100% yield (2)) from 0-methoxyethanol (1 :64Q5) with dichloro- 
acetyl chloride (3:5290) in CHCb), has b.p. 55-56° at 0.5 mm. (2), D; 0 = 1.309 (2), 
nu 1.45157 (2),] 

3:0107 (1) Allen. Hibbert, J. Am. Chem. Soc. 5G, 1399 (1934). (2) Mccrwein. Sonko, J. pralt. 
Chan, (2) 137, 293-301, 311-316 (1933). (3) Hibbert. Greis, Can J. Research *, 202 (1931). 


3:0109 a-CHLORO-n-BUTYRALDEHYDE C4H7OCI BeU. S.N. 87 

(2-Chlorobutanal-l ) CHj.CHj.CII.CHO 

k 


No record of this compound can bo found in the literature. However, for the isomeric 
0-chloro-n-butyraldehydc (3:0110), 7-chIoro-n-butyraldchyde (3:9111), and o-chloro- 
isobutyraldebydo (3:7235) sec indie, refs. 


3:9110-3:9112 
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3:9110 /S-CHLORO-n-BUTYRALDEHYDE C 4 H 7 OCI Beil. I — 

(3-Chlorobutanal-l ) CH 3 .CH.CH 2 .CHO h— 

(jj - W«4) 

B.P. 33-33° at 13 mm. (1) 

[See also the trimer of C (3:2650).] 

Spar. sol. aq. but misc. with org. solvents. 

[For prepn. of C from crotonaldehyde (1:0150) with 1 mole HC1 in ether (50% yield) 
seed).] 

C is difficult to preserve because of rapid polymerization to its trimer, para- 0 -chloro-n- 
butyraldehyde (3:2650), m.p. 96-97°. [The product supposed by (2) to have been C was 
actually ( 1 ) this trimer.] 

[C with 3 moles acetaldehyde (1:0100) in the cold gives (53% yield (1)) 2,4-dimethyl- 
6-(0-chloro-n-propyl)trioxane-l,3,5 [Beil. S.N. 2952], b.p. 83-85° at 13 mm., Z )} 9 = 1.0937, 
= 1.4373 (1).] 

[C with excess EtMgBr yields (1) 5-chlorohexanol-3 [Beil. l2-(438)] b.p. 78-79° at 13 
mm., D 4 0 = 1.0012, tid = 1.4433 (1], together with other products.] 

C with methylhydrazine in dry ether yields (3) 1,5-dimethylpyrazoline, b.p. 124-132° 
(picrate, m.p. 112-113° (3)). 

3:9110 (1) Helferich, Besler, Ber. 57, 1280 (1924). (2) Kekulfe, Ann. 162, 100-102 (1872). 
(3) von Auwers, Heunke, Ann. 458, 204 (1927). 


3:9111 y-CHLORO-n-BUTYRALDEHYDE C 4 H 7 OCI Beil. S.N. 87 

(4-ChlorobutanaI-l ) CH 2 .CH 2 .CH 2 .CHO 


B.P. 50-51° at 13 mm. (1) Df 5 5 = 1.107 (1) n |> 5 = 1.446G2 (1) 

[For prepn. of C from 5-chloropentanediol-l,5 (1) by oxidn with Pb(OAc )4 see (1).] 

C polymerizes readily on htg. (1). 

<§) y-Chloro-n-hutyraldoiime : m.p. 74.5° (1). 

<§) y-Chloro-n-butyraldehydep-nitrophenylhydrazone: m.p. 110° (1). 

® 7 -Chloro-n-butyraldehyde 2,4-dinitrophenylhydrazone: m.p. 134-135“ (1). 

3:9111 (1) Paul, Compt. rend. 215, 303-305 (1942); C.A. 38, 4907 (1944). 


0-CHLORO-ISOBUTYRALDEHYDE CH 3 C 4 H 7 OCI 
(3-Ohloro-2-methylpropanal-l) — dm— CHO 

k 


No physical constants for C are recorded. 

[For prepn. of C from 3-chloro-2-methylpropen-2-ol-l (3:8340) by treatment with acids 
as specified see ( 1 ).] 

No other record of C appears in the literature. 

3:9112 (l) N. Y- de Bataafsche Petroleum Maatschappij, French 763,286, April 26, 1934; Cent. 
1834 II 1531; [C.A. 28, 5077 (1934)]. 
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SOLIDS 
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3:0860 CHLORAL ETHYL ALCOHOLATE C4H7O1CI3 

' (Chloral alcoholate; tn- CI3C.CH— OCsHj 

chloroacetaldehyde £jj| 

(mono)ethylacctal ) 


(56-57° 

on 

B.P. 115-117° 

(1) 

50° 

(21(3) 

116.8° 

at 771 mm. (5) 

47.5° 

W 

116-116° 

w 

46.6° 

(5) 

111.0 

at 741.4 mm. (4) 

46° 

(61 (7) 



45.3° 

(10) 



45°-46.5' 

“(8) 



40° 

(3) 




{See also chloral (3:5210) and chloral hydrate (3: 1270). { 


Beil. I - 021 
2 £ -(330) 
MC81) 


PREPARATION 

From chloral. |For prcpn. of C from chloral (3.5210) with EtOH (1:6130) (yields: 
100% (11), 71.3% with 95% EtOH refluxed 2 hrs (4) (9) (12)) see indie, refs.; for influence 
of solvents see (13) (14); for formn of C from chloral (3 5210) 4- AcH -f Al(OEt)aeco (S).| 

From chloral hydrate. (For prepn. of C from chloral hydrate (3:1270) with EtOH 
(1:0130) (yield: 75% in CO mm., 38% m 24 hrs. reflux (4)), with tnethyl orthoformatc 
(1:3241) (25% yield in 105 min. reflux (4)), or with tetraethyl orthosilicafcc (4% yield in 
4 hrs. reflux (4» see indie, refs.) 

From ethyl alcohol. [For formn. of C as end prod, of reaction of ethyl alcohol (1:6130) 
with Cl* see (15).} 

PHYSICAL PROPERTIES 

C is less sol. in aq. than chloral hydrate (3:1270) (6) (7). — (For study of toxicity of 0 
as compared with chloral hydrate (3:1270) see (29) ) 


CHEMICAL BEHAVIOR 

Dissociation. C on distillation (7) or in some solns. ta org. solvents cf. (17) (2) (18) is 
partially dissociated into chloral (3.5210) and EtOH (1.6130). 

Behavior with Inorganic Reactants 

With HjSOi, C with cold cone. HjSO< yields (1) chloral (3 :5210) (or its polymerization 
products) and EtHSO*. 

With aq. alkali. 6 with aq alkali gives (6) CIICI3 (3:5050) + salts 0! formic acid 
(1:1005). 

With ehiorine._ [C with CU at 80” gives (19) trichloroacetaldehyde diethylacetal (3:6317).} 

With PCl 5 . (C with PCI5 in ether below 20° (20) (4) cf. (21) (22) gives (yields: 55-74% 
(20), 25-33% (11)) a,d„fl,.8-tetrachlorocthyl ethyl ether (Bed. 1-623, Ij-(GSl)}, b.p. 189,7° 
at 758.7 mm. (21), 180.4° at 749.1 mm. cor. (20), 184° at 73S mm. (4), 79° at 16 mm. (20); 
D? « 1.4225 (20).} 

Behavior with Organic Reactants 

With other alcohols. {£ with other alcohols may undergo an exchange of alkyl radicals; 
for studies of such interchange see (4) (2).} 
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[For prepn. of G from either the low-boilg. (3 : 5360) or high-boilg. (3: 5615) stereoisomers 
of l,2-dichlorobutene-2 (together with 2-chlQrobutene-2-ol-l (3:8240)) by hydrolysis with 
2 pts. aq 4* 1 mole CaC 03 for 4 hrs. at 70° see (1) ; note that C is formed by virtue of allylic 
transposition during the process and that Cent, and C.A. do not agree on the boilg. pt. 
(orig. inaccessible). * ’ ' 1 ' 

(© 3-Chlorobuten-3-yl-2 //-(a-naphthyl) carbamate: m.p. 92-92.5° (1). 

3:9115 (1) Tishchenko. J. Gen. Chem. ( U.S.S.R. ) 7, 65S-G62 (1937); Cent. 1937, II 371; CU. 31, 
5754 (1937). 

3:9130 d,f-«-CHLORO-n-BUTYRIC ACID C 4 H 7 O 2 CI ’ Beil, n - 276 

CHj-CH 2 .CH.COOH Hi- (123) 

^ H 2 -(253) 

B.P. 109.5° at 24 mm. (1) D? = 1.1796 (13) nj£ = 1.4411 (13) 

101.25° at 16 mm. (2) 

’Viscous liq.; spar. sol. cold aq.; eas. sol. hot aq. 

[For prepn. of C from diethyl <*-ethyl-ar-chloromalonate by hydrolysis and subsequent 
htg. of the resultant a-ethyl-a-chloromalonic acid (90% yield (1)) (2) see indie, refs.; from 
n-butyric acid (1:1035) with SO 2 CI 2 + acetyl chloride (3:7065) (3) or with S0 2 Clj + 
dibenzoyl peroxide in CC1« (10% C + 45% 0- (3:0035) and 45% y~ (3:0020) isomers) see 
(4); from n-butyric acid with Cl 2 and suitable cat. see (5); from a-chloro-n-butyryl chloride 
(3:5570) by hydrolysis with aq. see (7).] 

C with SOCI 2 (1) yields a-chloro-n-butyryl chloride (3:5570), b.p. 129-132®. 

[C (in the form of CaA 2 ) on cat. hydrogenation with Pd/BaSO* in aq. ale. is completely 
converted ( 6 ) to n-butyric acid; C itself is only partially ( 6 ) reduced.] 

[For study of rate of hydrolysis of the halogen in NaA by aq. at 70° see ( 8 ).J 

Methyl d,f-a-chloro-n-butyrate : b.p. 145-146° at 756 mm.' (See 3:8103.) 

Ethyl d,f-a-chIoro-n-butyrate_: b.p. 163-164° at 760 mm. (See 3:8307.) For 

Btudy of rate of esterification of C with EtOH see (9).] 

(g) d,f-«-Chloro-n-butyrainide: cryst. from C e H 6 , m.p. 81° (10), 78.4-78.9° (11). . [From 
methyl a-chloro-n-butyrate (3:8103) with cone. aq. NH*OH (60% yield (10)).I 
® d,?-a-Chloro-n-butyianilide: m.p. not reported. [From a-chloro-n-butyryl chloride 
(3:5570) with aniline (1).[ 

® d, f-a-Chloro -n-butyro-p -tolui dide : m.p. 9S° (12). 

3:9130 (1) Blaise, Bull soc. chim. (4) 15, 668 (1914). (2) Cloves, Ann. 319, 357-358 (1901). 
(3) Blank, Ger. 157,816, Jan 18, 1905; Cent. 1905, 1 414. (4) Kharasch, Brown, J. Am. Chem. 
Soc. 62, 925-929 (1940). (5) Bass (to Dow Chem. Co.). U.S. 2,010,685, Aug. 6, 1935; Cent. 
1936, I 8S0; C.A. 29, 6608 (1935). (6) Paal, Schiedewitz, Ber. 62, 1937-1938 (1929). (7) 
Markownikow, Ann. 153, 241 (1870). (8) Simpson, J. Am. Chem. Soc. 40, 679 (1918). (9) 
Lichty, Ann. 319, 372 (1901). (10) Do Boosere, Bull, soc chim. Belg. 32, 44-45 (1923). 

(11) Vandewijer, Bull. soc. chim. Bdg. 45, 255 (1936). (12) Wolffenstein, Rolle. Ber, 41, 736 
(190S). (13) Schjanberg, Z. physik. Chem. A-172, 231 (1935). 

d,f- 0 -CHLORO-n-BUTYRIC ACID C 4 H 7 O 2 CI * ‘ Beil. H - 277 

■ CH, — CB.CHi.COOH Ui-(123) 

^ ffir(253) 

2 p. 116° at 22 mm. MJ. 16-16.5° 

See 3:0035. Di maim A: Solids. 


If?. = 1.1898 


ng - 1.4421 
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LIQUIDS (WITH B.P. REPTD. AT RED. PRESS.) 


3 : 9113 - 3:9115 


3:9113 d,?-2-CHLOROBUT£N-3-OL-l C,HtOCI BeiL S.N. 25 

H 2 C=CH-CH— CHs 

ii d)H 

B.P. 09.5-70.0° at 30 m (1) (2) n|? = 1.4665 (1) (2) 

00.5-07.0° at 30 mm. (3) 

also l-chlorobuten-3-ol-2 (3:8110).! 

[For prepn. of C from 3,4-epoxybutene- 1 (1) (2) with cone. HC1 (2 moles) in ether below 
5° (61% yield (2)) or with cold cone. HCI (60% yield (3)) see indie, refs.; note that by 
these methods C is accompanied by a small amt. (2% (2)) of 4-chlorobuten-2-ol-l (1-chloro- 
butcn-2-oM) (3:9U4).l 

C with Br 2 gives (3) 2-chloro-3,4-dibromobutanoI-i, b.p. 133.5-135.5° at 10 mm. (3). 

C with KOH (3) loses HCI, ring-closing to 3,4-epoxybutene-l, b.p. 67° at 750 mm. (3), 
65.0-65.8° at 739 mm. (2); Df = 0.8745 (2) (3); = 1.4170 (2) cf. (3). 

[For study of hydrolysis of C with aq. NaOH see (1).] 

2-Methoxybuten-3-ol-l (C methyl ether): b.p. 70° at 50 mm. (2 );n% = 1.4290 (2): 

corrcsp. 3,5-dinitrobenzoate, m.p. 68-71° (2). [From C with MeOH/NaOMe re- 
fluxed 30 min. (52% yield (2)) ] 

l-Chlorobuten-3-yl-l acetate: b.p. 79.5-80° at 30 mm. (3). [Note that with KOH 
this prod, loses AcOH, nng-elosing (3) to 3,4 epoxybutene-1 (above).] 

— — l-ChIorobuten-3-yl-l 3,6-dinitrobenzoate: m.p 65.6° u.c. (2). [Note that this 
prod, depresses m.p. of corrcsp. deriv. (m p. 61.5-63.5° u.c.) from l-chlorobuten-3-ol-2 
(3:8110).] 

3:9113 (1) Kadesch, J. Am. Chem. Soc. 68, 46-48 (1916) (2) Kadesch, J. Am. Chem Soc. 68, 

41-45 (1946). (3) Petrov, J. Gen. Chem. (U£ S R.) 11. 991-995 (1941) ; C.A. 37, 1699 (1913). 

3:9114 4-CHLOROBUTEN-2-OL-1 C«HtOCI Beil. S.N, 25 

(l-Chlorobutcn-2-ol-l) CHj — CII=CH — CHj 

Cl d)H 

B.P. 07-69° at 4-6 mm. (2) rig* = 1.4792 (1) 

01-05° at 2 mm. (2) 

54-65° at 2 mm. (1) = 1.4845 (2) 

(For form, of C in email amount (18.6% yield (2}) from 3,4-cpoxyhuteno-l with HCI see 
(1) {2); note that the main product of this reaction is 2-chlorobuten-3-ol-l (3:9113) (1) (2).] 
[For study of hydrolysis of C with aq or aq. NaOH see (2).] 

4-Chlorobuten-2-yl-l 3,6-dinitrobenzoate: unreported. 

® 4-Chlorobuten-2-yl-l N- (^-naphthyl) carbamate : m.p. 88-89° (1). 

3:9114 (1) Kadesch. J. Am Chem. Soc. 68, 45 (1916). (2) Kadesch, J. Am. Chem. Soc. 68, 
46-18 (1946) 

3:9115 rf,I-3-CHLOROBUTEN-3-OL-2 Cl OH C«HjOCl Belt S.N. 25 
CH f — — j) — CHa 

ii 

B.P. 53-57° at 19 nun. (1) Df - 1.1138 (1) ng - 1.40232 (1) 

07-08° at 19 nun. (1) 
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Colorless liq. insol. aq. 

[For prepn. (93% yield jl» from £-methoxyethanol (methyl “ cellosolve ”) (1:6405) + 
phosgene (3:5000) see <l)j 

® ^-Methoxyethyl carbamate: from C + aq. NH4OH in poor yield (13.3% (1)): tn.p. 
46.8° (1). 

3:9140 (I) Ashbum, Collett, Lazzell, J. Am. Chem. Soc. 60, 2933-2934 (1938). 

3:9145 l,3-DlCHLOROBUTANOL-2 H H C 4 H 8 0C1 2 BeU. 1-373 



B.P. 63-64° at 10 mm. (1) n?? - 1.4766 (1) 

Bj 5 - 1.2870 (1) ni? - 1.4790 (1) 

[For prepn. of C from 3-chloro-l, 2-epoxybutane (or-chloroethylethylene oxide) or from 
1 -chi or o-2, 3-epoxy butane (a-(cbloTomethyl)-a'-TQethylethylene oxide) by addn. of HC1 
see (1); for possibly similar processes cf. (2).] 

C on oxidn. gives (1) l,3-dichlorobutanone-2 (3:5900). 

l,3-Dichloro-sec.-butyl acetate: b.p. 82.5-83.5° at 10 mm., D 4 ° = 1.2185, Z>J 5 « 

1.2229; tid - 1-4530, nj? » 1.4550 (1). 

3:9145 (1) Petrov, J. Am. Chem. ( V.S.S.R . ) 11, 713-721 (1941); Cent. 1942, I 2867; C.A. 36, 
404 (1942). (2) Zikes, Monatsh. 0, 349-355 (1885). 


a^'-DICHLORODEETHYL ETHER 
(a-Chloroethyl-0-chloroethyl ether) 


Cl C 4 H 8 0C1 2 BeU. I — 

cra-A Il_ 

To 


/ 


B.P. 55-57° at 17 mm. (1) 
51° at 10 mm. (2} 


Is- (674) 


Cl.CH 2 .CH 2 

D^ 0 = 1.1867 (2) 
2>}f = 1.1823 (1) 


n?? = 1.4473(2) 

no® 2 = 1.4497 (1) 


Colorless liq. fumg. in air and decomposing on distn. at ord. press. (1). 

[For prepn. (60% yield (2)) from ethylene chlorohydrin (3:5552) -f acetaldehyde 
(1 :_0100) (2) or paraldehyde (1:0170) (1) + dry HC1 see (1) (2).] 

C rapidly dis. in cold aq. yielding by hydrolysis p-chloroethanol (3:5552), acetaldehyde 
(1:0100), and HC1 (1). 


3:9150 (l) Grignard, Purdy, Bull, so e. chxm. (4) 31, 9S4-985 (1922). (2) Lingo, Henze, J. Am- 
Chem. Soc. 61, 1574-1575 (1939). 


3:9100 2-CHLOROBUTANOL-l 
(0-Chloro-n-butyl alcohol) 


B.P. 74-76° at 25 mm. (1) 


cHi.ch,Ach.oh 


C,H,0C1 


Beil. S.N. 24 


Bi s - 1.003 (1) <r D 5 - 1.4410 (1) 


[For prepn. of C (83% yield (1)) by saponification of the corresp. trichloroacetate obtd. 
by chlorination of n-butyl trichloroacetate (3:6315) see (1).) 
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LIQUIDS (WITH B.P. REPTD. AT BED. PRESS.) 


3:9133-3:0140 


7-CHLORO -n-BUTYRIC ACID 


c 4 H-iO a a 

ch s .ch 2 .ch 2 .cooh • 


k 


Beil. H - 378 
Hi-(124) 
Ha- (253) 


B.P. 196° at 22 mm. 


M.P. 1S“ D\° « 1.3236 


I® = 1.4512 


See 3:0020. Division A: Solids. 


a-CHLORO-ISOBUTYRIC ACID CHj C,H,OiCl 
CHj— t-COOH 


BJ. 118“ at 60 mm. M.P. 31“ 

See 3:0235. Division A: Solids. 


Bell. H- 294 

Hi— 

n 2 — 


3:9133 0 -CHLORO-ISOBTJTYRIC ACID C 4 H 7 0 2 C1 Beil. S.N. 1G2 

CHr-CH— COOH 

ii Ah 3 

B.P. 128-133° at 50 mm. (1) 

(For prepn. of C from isobutyric acid (1 : 1030) with CL in pres, of S (2) (3) or in activating 
light (1) (note that some a-chloro-isobutyric acid (3:0235) is also formed) see indie, refs.* 
for prepn. of C from isobutync acid (1 : 1030) with S0 3 CI 2 in presence of dibenzoyl peroxide 
in CC1 4 Boln. (85% yield C -f 15% a-isomer) see (4) 1 

C should by conventional means such as SOCl 2 , etc., be convertible to the corresp. 0- 
chloroisobutyryl chloride (3:9101), but no record of such transformation appears in the 
literature, the expected product having been prepd. by indirect means. 

Methyl 0-chloroisobutyrate: b.p. 151-155° at 750 mm., 85-90° at 60 mm., D}| 

- 1.1101 ni? - 1.4297 (1). (From C in MeOH with H 2 S0 4 in 70% yield (1) cf. (3); 
note that this prod, on htg. with quinoline (1) or passing over hot silica gel (3) loses 
HC1 giving (87% yield (1)) methyl methacrylate.] 

Ethyl 0-chloroisobutyrate : b.p. 56-58° at 10 mm. (5). (From ethyl 0-hydroxy- 

isobutyratc with PCI5 in dry ether (40% yield (5)).] 

0-Chloroisobutyramide: unreported. 

0-ChIoroisobutyTaniIfde: m.p. 1090-109.5° (4), 104-105° (6). 

— — 0-Chloroisobutyr-p-toluidide: unreported. 

1 ' -1044 (1937) . Cent. 1938, II 

3 acid has been erroneously 
oisooleie acid ” throughout. 

(2) Loder. Kies (to du Pont Co ). U S. 2,043,670, June 9. 1936, Cent. 1936, II 2229, CJL. 30, 5240 
(1936). (3) Loder (to du Pont Co), Bnt. 428.223, June 6, 1935; Cent. 193G. I 179; C.A. 20, 
6607 (1935). (4) Kharasch, Brown, J Am. Chem. Soc. 62, 925-929 (1940). (5) By dcm. J. 
C hem. Soc. 1930, 1448. (6) Michael, Gamer, Her. 34, 4054-1055 (1901). 


3:9140 0-METHOKYETHYL CHLOROFORMATE C 4 H 7 0jC 1 Beil. S.N. 199 
(Methyl " cellosolve ” chloroformate; CH 3 .O.CH 2 .CH 2 .O.CO.Cl 
0-methoxyethyl chlorocarbonate) 


3:9170-3:9180 


DIVISION C 


1264 


(3) (4) (8J) see {3> (4) (8); from tetramethylene glycol (1:6516) with SOCI2 + pyridine 
(47% yield (1)) or S2CI2 ,(2) see (1) {2}; from S-chlorobutyl acetate by alcoholysis with 
MeOH (80% yield) see (6); for mfg. from ethylene oxide + C2H5CI + AICI3 (or other 
catalysts) see (9).] 

C (2 moles) treated with PBr3 (1 mole) gives (98% yield (3)) tetramethylene chloro- 
bromide, b.p. 175-176°, Dj° = 1.48S, nU = 1.4885 (3). [For study of reaction of C with 
HBr see (7).] “ ' 

5-Chloro-n-butyl acetate: oil, b.p. 92-93° at 22 mm. (6), 92-94° at 22 mm. (10); 

Df - 1.0805 (6); n a D ° = 1.43439 (6). [From tetrahydrofuran [Beil. XVII-10] with 
AcCl (6) as directed cf. (10) or with AcOH -f HCl 4* cat. (11).] 

— 5-Chloro-n-butyl benzoate: oil, b.p. 140-142.5° at 4 mm., Z>4° = 1.1429, no = 
i.5202S (6). [From tetrahydrofuran [Beil. XVII-10] with benzoyl chloride -f ZnClj 
(54.5% yield (6)).] 

— 5-Chloro-n-butyl p-nitrobenzoate *. oil, b.p. 205-206° at 7 mm. (12). [From tetra- 
hydrofuran [Beil. XVII-10] with p-nitrobenzoyl chloride + SnCh (12).] 
5-Chloro-n-butyl 3,6-dinitrobenzoate: unreported. ^ . f 

' (g) 5-Chlorobutyl N-phenylcarbamate : cryst. from pet. eth. (1); m.pl 54° (1), 64-55° 
(5). 

(g) «-Chlorobutyl N- (a -naphthyl) carbamate : cryst. from pet. eth. (1); m.p. 69-70° (1), 

' 69° (3); 66° (2). 

3:9170 (l) Kirner, Richter, J. Am. Chem. So c. 51, 2505-2506 (1929). (2) Bennett, Heathcoat, 

J . Chem. Soc. 1929, 272. (3) Starr, Hucon, J. Am- Chem. Soc. 56, 1 595-1 69G (1934). (4) Starr, 
Hixon, Ora ■ Syntheses, Coll. Vol. 2 (1st ed.), 671-572 (1943). (6) Waddle, Adkins, J. Am. Chem. 
Soc. Cl, 3363 (1939) . (6) Cloke, Pilgrim, J. Am. Chem. Soc. 61, 2667-2669 (1 939). (7) Bennett, 
Reynolds, J. Chem. Soc. 1935, 139. (8) Yur’ev, Minacher, Samurskaya, J. Gen.Chem. ( U.S.S R ) 
9. 1710-1716 (1939) ; C.A. 34, 3731 (1040). (9) I.Q., Brit. 354,992, Sept. 10, 1931; Cent. 1931, 
IX 3545. (10) Manchen. Schmidt (to I.GO.Ger. 736,428, May 6, 1943; C.A. 38, 2066 (1944): U-S. 
2,314,454, March 23, 1943; C.A. 37, 5078 (1943). 

(11) Seidenfaden, Broker (to I.G.), Ger. 725,628, Aug. 13, 1942; CJi. 37, 6985 (1943). (12) 
Smorgonskii, Gold’farb, J. Gen. Chem. (U.S.S.R.) 10, 1113-1119 (1940); C.A. 35, 4011 (1941). 


3:9175 d,M-CHLOROBTJTANOL-2 H C<H 9 OCl 

. ; (1 - CUorobutanol - 3J och.chJ^h, ... 

d)H 

B.P. 70° at 13 mm. ( 1 ) 


Beil. I — 

M188) 
h — , 


[For prepn. from 3-chloropropanal-l (/3-chloropropionaldehyde) (3:6576) '+ CHjMgl 
see (1) (2).] 

[4-Phthalimidobutanol-2, cryst. from pet. eth., m.p. 47-48°, although never recorded 
by reactn. of C with K phthalimide, has been prepd. indirectly (3).] . 

3:9175 (l) Fourneau, Ramart-Lucas, Bull, soc.'chim. (4) 25, 367 (1919). ‘ (2) Backer, Bill, Ree. 
trav. chim. 54, 69-70 (1935). (3) Robinson, Suginome, J. Chem. Soc. 1932, 30S. 


3:9180 3-CHLORO-2-METHYLPROPANOL-1 C,H 9 OCl Beil. S.N.,24 

CH 3 

CICBt-i— CH,OH 

• < k 

B.P. 7G-78” at 21 m (1) , Z>; 5 - 1.083 (1) rig - 1.4460 |1) 
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C with SOCI 2 + pyridine gives (1) 1,2-dichIorobutane (3:7680), b.p. 127°, nf> = 1.4420 

U). 

0-Chloro-n-butyl acetate: unreported. 

(3-Chloro-n-butyl benzoate: unreported. 

/9-Chloro-n-butyl p-nitrobenzoate : unreported. 

0-Chloro-n-butyl 3,6-dinitrobenzoate : unreported. 

(gj /3-ChIoro-n-butyl //-phenylcarbamate: m.p. 52.5-53.5° (1). 

• 2-(A r -Phthalimino)butanoI-l: unreported. 

3:9160 {1) Waddle, Adkins, J. Am. Chem. Soc. 61, 3363 (1939). 


3:9165 3-CHLOROBUTANOL-l 
(r-ChJoro-n-butyl alcohol) 


B.P. 07-68° at 15 mm. (I) 
61° at 10 mm. (2) 


H C4H9OCI Beil. S.N. 24 

ch 3 — i — cn^.cH^OH 

ii 

D? - 1.00318 (1) rig = 1.44464 (1) 


C on distn. at atm, press, or on htg. with quinoline loses HC1 and yields crotonyl ale. 
CH 3 CH=CH.CH 2 OH, b.p. 120-121° at 755 mm., = 0 85306, n% = 1.42976 (N- 
phenylcarbamate. m.p. 79.4-80°) (1). 

[For prepn. of C from butanediol-1,3 (1 '6482) + HCI see (1) (3); from 7-chloro-n-butyl 
butyrate by bydrol. with HCI see (2); from CjH# -f 30% CH 2 0 + HCI at 50° see (4).) 

[6 over AI2O3 at 250° gives (3) butadiene-l,3.J 


7-Chloro-n-butyl acetate: unreported. 

7-Chloro-n-butyl benzoate: unreported. 

7-Chloro-n-butyl p-nitrobenzoate: unreported. 

- — - 7-Chi oro-n-butyl 3,5-dinitrobenzoate: unreported. 

7-Chloro-n-butyl N-phenylcarbamate : unreported. 

3- (yV-Phthalimino)butanol-l : unreported. 

3:9165 (l) Verhulst, Bull. soc. ehim. Belg 40, 85-90 (1931). (2) Heyse (to I.G.), Ger. 624,435, 
May 7, 1931; Cent 1931, II 767. (3) Runge, MuUer-Cunradi (to I.G.), Ger. 678,038, June 12, 
1933, Cent 1933, II 935. (4) I.G , Brit. 465,467. June 3, 1937, Cent. 1937, II 1445. 


3:9170 4-CHLOROBUTAN OL-1 QH9OCI 

(5-Chloro-n-butyl alcohol; ClCH 2 .CH 2 .CH 2 .CH 2 .OH 
tetramethylene chlorohydrin) 


Beil. I — 

Il- 
ia- (398) 


B.P. 84-85° at 16 mm. (1) 

86° at 16.mm. (2) 
81-82° at 14 mm. (3) (4) 
72-75° at 10 mm. (5) 
70-71° at 7 mm. (4) 
64-65“ at 3 mm. (6) 
57° at 0.5 mm. (7) 


Df = 1.125 (5) 

Df = 1.0883 (1) 
1.0867 (8) 


nf> = 1.4551 (5) 
tin = 1.4518 (1) 
1.4529 (8) 


Colorless Hq. — On distn. above 16 mm. splits off HCI (1) (2) yielding tetrahydrofuran, 
b.p. 63°. 

[For prepn. from tetrahydrofuran [Beil. XVII-10] by actn. of HCI gas (yield; 54-57% 
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3:9190 d,f-3-CHLORO-2-METHYLPROPANEDIOL-l,2 CiHgOzCI Beil. S.N. 30 
03-Methylglycerol-a-monochlorohydrin) CHjCl 

CHj— i— OH 
iltOH 

B.P. 80° at 1.6 mm. (1) D 2 , n = 1.3362 (1) nj? = 1.4748 (1) 

Colorless viscous liq., misc. in all proportions with aq., ale., ether (1). 

[For prepn. of C from l-chloro-2-methyl>2, 3-epoxypropane (“ 0-methylepichlorohydrin ”) 
(3:7657) by warming with 0.1% aq. HsS0 4 (95% yield (1)) see (1) (2).) 

C with aq. 15% NaOH at 10-20° reacts very rapidly (by loss of HC1 and ring closure) 
giving (70% yield (1)) (3) by ether extraction 2,3-epoxy-2-methylpropanol-l (0-methyl- 
glycidol), colorless liq. misc. with aq., ale., or ether, b.p. 68 ° at 25 mm., D 4 0 =* 1.0420, 
fin = 1.4299 (1). [This prod, on further hydration in the aq. soln. yields 2-methyl- 
propanetriol-1,2,3 (0-methyIglycerol), b.p. 115-120° at 1.6 mm., D\° - 1.1863, «d = 
1.4730 <1).J 

3:9190 (1) Heame, DeJong, Ind. Eng. Chem. 33, 940-943 (1941). {2} Groll, Hearne (to Shell 
Development Co.), U.S. 2,086,077, July 6, 1937; Cent. 1937, II 2433; C.A. 31, 5813 (1937). (3) 
Groll, Hearne (to Shell Development Co), U.S. 2,070,990, Feb. 16, 1937; Cent. 1937, II 2433; 
C.A. 31, 2612 (1937). 

3:9195 l-CHLORO-2-(CHLOROMETHYL)BDTADIENE-l,3 C^StCh 

CH 2 C1 

Oa=CH— C—CH 

da 

No physical constants on C are cited by the abstract journals. 

[For formn. of C from 2- (chloromethyl)-l ,2,3-trichlorobutane (3:5230) with boilg. ale. 
KOH (2- (chloromethyl)'l ,3-dichlorobutene-l (3:9201) is also formed) see (1).] 

C readily polymerizes ( 1 ). 

C with maleic anhydride (1:0625) forms addn. prods. (1). 

3:9195 (1) Tishchenko, J. Gen. Chem. (U.S.S.R.) 6, 1116-1132 (1936); Cent. 1937, I 573; C.A. 
31, 1003 (1937). 

3:9200 l-CHLORO-2-METHYLBTJTADIENE-l,3 C 5 H 7 CI Beil. S.N. 12 

{“ Isoprene monochloride ”) CHj Cl 

• h 2 o=ch— C=CH 

B.P. 50.4° at 100 mm. (1) D* 0 = 0.9710 (!) n|? = 1.4792 (1) 

C has pleasant odor resembling isoprene. 

[For prepn. of C (38% yield (1) together with other products) from 2 -methylbutadiene- 
1,3 (isoprene) with CI 2 in CCU see (1); for formn. of C (30% yield (2) together with other 
products) from l,2,3-triehloro-2-methylbutane (3:6100) with 2 moles of quinoline at 185- 
225° see <2).] 

C with 4 pta. liq. SO* gives (1) l-chlorp-2-methylbutene-2 1,4-^ulfone, white rhombic 
plates from water (which effectively separates the accompanying tar), or from ether, m.p. 
73° cor. (1). [This prod, is a potent sternutator and skin irritant; its soly. in aq. is about 


Bell. I — 

11- 

1 2 - 
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[For prepn. (76% yield (1)) via hydrolysis of the corresp. trichloroacetate (obtd. by 
chlorination of isobutyl trichloroacetate) see {!).] 

© 0-Chloro-a-methyl-n-propyI //-phenylcarbamate: m.p. 63.5-64° (1). 

3:9180 {l) Waddle, Adkins, J. Am. Chem. Soc. 61, 3363 (1939). 

3:9185 2 -(/ 9 -CHLOROETHOXY)ETHANOL-l C 4 H 9 O 2 CI Beil. I - 4G7 

(Diethylene glycol chlorohydrin; CHz — CH 2 — 0 — CH 2 — CH 2 OH Ii — 

ethylene glycol mono-0-chloroethyl I l2-(519) 

ether; 0 -chloroethyl 0 -hydroxyethyl ® 
ether; /3-chloro-/)'-hydroxy diethyl ether) 

BJ*. 180-185° (1) 

92- 100° at 12 mm. (2) 

93- 96° at 11 mm. (3) 

Colorless mobile highly refractive liq. — Very sol. aq. but can be salted out by addition 
of K 2 CO 3 . - — Misc. with ale. or ether. [For study of toxicity see (ll).J 

[For prepn. of C from ethylene chlorohydrin (3:5552) with ethylene oxide (1:6105) at 
140° (4) in pres, of SnCU, AICI 3 , etc. (2), or acidified hydrosilicate cat. (3), or cone. H 2 SO 4 
(30-35% yield (5)) (together with numerous other prods.), or with ethylene glycol (1:6465) 
+ HC1 gas as directed (1) see indie, refs.; for prepn. from ethylene oxide (1:6105) satd. 
with HC1 gas sec (4); for formn. of C during extractn. of lignin from pine wood by means 
of ethylene chlorohydrin + HC1 see ( 6 ).] 

[For use of quat. salts obtd. from C by treatment with oleic acid followed by pyridine 
or from C with n-octadecylamine followed by pyridine and chloroacetic acid see (7); for 
usc_of C as rat poison see (8).] 

[C with hot aq. alk. ring-closes with loss of HC1 giving (90-95% yield (9)) 1,4-dioxane 
(1:6400).] 

|C (1 mole) with MejNH (3 moles) in CeH« in s.t. at 120° for 8 hrs. gives (75% yield (5)) 
2- O-dimethy laminoethoxy )ethanol-l, b.p. 95° at 15 mm. (B.picrolonate, m.p. 110°; 

B. m-nitrobenzoate.HCl, m.p. 142°) (5).] 

2-03-Chloroethoxy)ethyl acetate: oil, b.p. 94-95“ at 11 mm. ( 6 }. 

— — 2-(fl-Chloroethoxy)ethyl ft-toUienesulIonate: oil; consts. not reported. [From 
C (1 roole)_\vith p-toluenesulfonyl chloride (0.75 mole) at 142° for 10 hrs. (yield 59% 
{10}); for use in introduction of 2-03-chloroethoxyethyl) group see (10).] 

3:9185 (l) Ixiurenco, Ann. ehim . (3) 67, 290-292 (1863). (2) Haussmann, Gfltz, Ger. G70.419, 
Jan 18, 1039; Cent. 1939, II 560; C.A. 33, 3031 (1939). (3) I.G , Brit. 354,357. Sept. 3, 1931; 
Cent. 1931, II 2657; C.A. 26, 3885 (1932). (4) Wurtt, Ann. chim (3) 69, 338-341 (1863). {5} 
Foumeau, Ribas, Bull. toe. chim. (4) 41, 1046-1051 (1927). (6) Freudenberg, Acker, Ber. 74, 
H00 (1941). {7} I.G., Brit. 474.671. Dec. 2, 1937; Cent. 1938, 2063, C.A. 32, 3518 (1938): French 
819,000, Oct. 7, 1937; Cent. 1938, 2063; C.A. 32, 2653 (1938) (8) I.G., Bnt. 474,677, Dec. 2, 

1937; Cent. 1933, I 2015; CA. 32, 3061 (1938)- French 605.557. Nov. 24. 1936; Cent 1937, I 
3397; C.A. 31, 4417 (1037). (9) Webel (to I G ). Ger. 520,478. Oct. 8, 1932; Cent. 1933, 1 1019; 

C. A. 27, 737 (1933). (10) Butler, Renfrew, Cretcher, Souther, J. Am. Chem. Soe. 59, 228-229 
(1937). 

(11} Smyth, Carpenter, J. Jnd. Hyg . Toxicol. 26, 209-273 (1044). 
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, 3:9204 1,4-DICHLORO -2-METHYLBTJTENE-2 CsHsClz . Beil. S.N. 11 

' • ' . . Cl Cl 

<W^ch=c— (5h 2 

■ ■ ' ' '■ ' • in, ; 

B.P. 03” at 50 mm. (1) , . Df ■= 1.1526 (1) . ill? - 1.4938 (1) 

; , .56° at 10 mm. (1) 

Colorless lachrymatory liquid. — Sol. in cold cone. H 2 SO< with yel.-br. color. 

[For prepn. from'2-methyIbutadiene-l,3 (isoprene) (1:8020; in CCI 4 by treatment with 
CI 2 see (1) (l-chloro-2-methylbutadiene-l ,3 (3:9200) is also formed {1}).J - • » 

C in ale. added idropwise to a suspension of Zn dust in hot ale. gives (77% yield (1)) 
2-methylbutadiene-l ,3 (isoprene) (1:8020), b.p. 34°. ' ’ ' ' 

C on oxidn. with KMnO« in acetone at —5° gives (1) l,4-dichloro-2-methylbutanediol- 
2,3, ndls. from ether, m.p. 106.5“ cor. (1). 

: "C in CHCI 3 treated with O 3 , then with aq., yields (1) chloroacetone (3:’5425) and cbloro- 
acetaldehyde (3:7212); ozoholysis of C without solvent followed by KMnOj oxidn. gives 
(1) chloroacetic acid (3:1370). 

3:9204 [1) Jones, Williams, J. Chem. Soc. 1934, 829-834. 

3:9206 d,f-3-CHLORO-2-(CHLOROMETHYL)BUTENE-l .• C 6 H 8 CI 2 Bell. S.N. 11 
j |M Cl CH 2 C1 

CH3 — ill— i=CH 2 1 ' 

B.P. 39-40“ at 7 nun. (1) 2>J 8 = 1.1328 {1) l# 1.4713 (D 

\ ) 

[For formn. of 0 from 3-chloro-2-methylbutene-l (3:7300) 'with Cl 2 + NaHCOj at 0 
see (1) , (yield of C is 35% accompanied by 30% l,3-dichloro-2-methylbutene-2 (3:8170) 

. and 30% lj2,3-trichloro-2-methylbutane (3:6100)) (1).] , > 

C upon ozonolysis yields (1) l,3-dichlorobutanone-2 (3:5900). ,< • • ' ’ . 

3:9206 (1) Tishchenko, J. Gen. Chem. (U.S.S.R.) 8, 1232-1246 (1938); Cent. 1939, II 4223; 
C.A. 33, 4190 (1939). 

1 * ’ ' « * '"5.0 Zrp** ' 

l,3-DICHLORO-2,2-bis-(CHLOROMETHYL)PROPANE C B H 8 CU Beil. I - 141 

CH 2 CI 

T I 2 -(104) 

, , t j . , ^ CICHj — C — CH 2 C1 , , . i-i 

1 iii 2 ci . ^ 

B.P. 110® at 12 mm. M.P. 97“ , 

See 3:2675. Division A: Solids. i ", ‘ 

3:9214 '2-(CHLOROMETHYL)BUTENE-l CH 2 C1 C 8 H 8 Ci ‘ Beil. I - 211 
1 ( 0 -Ethylallyl chloride) __ 1 __ 1 Ii — 

CH 3 .CHr— C=CHi ) I 2 -(187) 

C has not been obtd. in pure form. 

[For formn. of C together with l-chloro-2-methyIbutene-l (3:7303) +’ l-chloro-2-methyl' 
butene-2 (3:7485) from l-chloro-2-methylbutanol-2 (3:8175) .by distn- with anhydrous 
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2.4 g. at 15® and 7.2 g. per 100 ml. aq.; in boilg. aq. it give3 a tar, and aq. solns. are there- 
fore coned, under reduced press.; on htg. to 140° under 100 mm. press, it regenerates (77% 
yield) C and thus constitutes a convenient means for storing C in stable form. (1).] 

C polymerizes at a rate comparable to that of isoprene (for details see (1)). 

C (6 g.) + 1,4-naphthoquinonc (1:9040) (3.5 g.) btd. under N 2 for 4 hrs. at 80° gives 
(1) on cooling l-chIoro-2-methyltetrahydroanthraquinone, pale yel. ndls. from acetone, 
colorless ndls. from ale., m.p. 146° cor. (1); this prod, on oxidn. with air in ale. NaOH yields 
l-chloro-2-methylanthraquinone, cryst. from AcOH or ale., m.p. 171-172° cor. (1) (3) 
Idif. from 3-chloropcntadiene-l ,3 (3:7360) q.v.]. 

C with maleic anhydride (1:0625) evolves HC1 and yields (2) a dianhydride. 

3:9200 (1) Jones, Williams. J. Chem. Soc. 1934, 829-835. (2) Tishchenko, J. Gen. Chem. 
( U.S S.R .) C, 1116-1132 (1936); Ceni. 1937, 1 573, C.A. 31, 1003 (1937). (3) Keimatsu, Rirano, 
J. Pharm. Soc. Japan, 49, 140-147 (1929) . C A. 23, 3466 (1929). 

3:0201 2-(CHLOROMETHYL)-l,3-DICHLOROBUTENE-l CbHjCIj Beil. S.N. 11 

CH 5 CI 

CHr-CH-A>CH 

k k 

B.P. 77-84” at IB mm. (1) Dl* = 1.33 (1) n!? - 1.407S (1) 

(For prepn. of C from 2-(ch!oromethyl)l,2,3-trichIorobutane (3:5230) by loss of HC1 
with boilg. ale. KOH (l-chloro>2-(chloromethyl)butadiene-l,3 (3:9195) is also formed) 
sec (2); for formn. of C from 3-chloro-2- (chloromcthyl)butenc-l (3:9206) with CL + 
NaHCOs at 0° (yield 6% G together with 90% 2-(chloromethyl)-l,2,3-trichlorobutane 
(3:5230)) bcc (1).] 

C on ozonolysis yields (2) l,3-dichlorobutanonc-2 (3:5900) and formic acid (1:1005). 

3:0201 (1) Tishchenko, J. Gen. Chem. (USSR) 8, 1232-1246 (1938); Cent. 1939, II 4223; 
C~A. 33, 4190 (1939). (2) Tishchenko. J. Gen. Chem. (U S.S R.) 6, 1110-1132 (1936); Cent. 
1937, 1 573; C.A. 31, 1003 (1937) 


3:0202 2.5.DICHLOROPENTENE-2 CgHgCli BeiL S.N. 11 

a a 

B.P. 40-41” at 8 mm. (1) Oi‘ s - 1.1183 (1) ni* 5 - 1.4083 (1) 

(For prepn. of C (92% yield (1)) from cyclopropyl methyl ketone (Beil. VI 1-7, VII r (5)J 
with FCL below 20° sec (1); for formn. of C from 5-chloropcntanone-2 (sec below) with 
excess 50% KOH see (1 ).) 

C with cone. HjSO< gives (43% yield (l)} 5-chloropcntanone-2 (3:9267). 

C cannot be hydrolyzed with aq. + CaCOj but on protracted reflux (210 hrs.) with 
excess KOAc in ahs. ale. gives 2-chloro-5-ocetoxypentcne-2, bp. 81.5* at 13 mm., Dl s — 
1.0S00, n’c 5 , « 1.4499 (1). 

C on oxidn. with 3% KMnO* gives (1) acetic acid (1 : 1010) and acrylic acid (1 : 1020). 

Cl on ozonolysis yields (IJ £-ehioropropionic acid (3:0-160). 

3:9202 (1) D’yakonov, J. Gen . Chem. (1/ S.S.J?.) 10, 414-412 (1940); C.A. 34, 7S81 (1940). 
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With ale. NaOEt. [6 with EtOH/NaOEt yields (23) CHCI3 (3 : 5050) + ethyl formate 
(1:3000).] ' ■ 

With ale. KCN. [0 with EtOH/KCN gives within 1 min. (88% yield (24)) ethyl di- 
chloroacetate (3:6850): cf._behavior of chloral (3:5210) with KCN in various alcohols.] 
With acid chlorides. [C with AcCl (3:7065) gives (25) the corresp. acetate (Beil. 
1-153], b.p. 198°. — C with isovaleryl chloride (3:7560) gives (41% yield (26)) thecorrbp. 
isovalcrntc, b.p. 143° at 20 mm. (26).] ' ' ' 

With diazomethane. (C with CHjNj in EtOH sain. nt 0° gives (27) trichloroacet&Ide- 
hyde cthyl-methyl-acctal (Beil. 1-621, Ij-(6S1)], b.p. 193.4® cor. (28), 78-80° at 13 mm. (27) 
accompanied by 3,3, 3-trichloro-l,2-epoxypropano (3:5760).] ‘ [ 1 

® Behavior on heating. Note that 0 on htg. gives off inflammable vapor (EtOH) 
(dif. from chloral hydrate (3:1270) whose initial ignition cannot be maintained). 

Cg) Behavior with cone. HNOj. C reacts violently on warming with cone. HNO 3 (dif.) 

from chloral hydrate (3:1270) which is almost unaffected). 

© Iodoform test. C with aq. alk. + Ij/KI Boln. on warming gives iodoform, m.p. 119° 
accompanied of course by CHCI 3 (3:5050) (dif. from chloral hydrate (3:1270)). 

3:0800 (1) Jacobsen, Ann. 157, 244-245 (1871). (2) Willcox, Brunei, J. Am. Chem. Soc. 38, 
1821-1841 (1010). (3) Kuntze, Arch. Pkarm. 240, 08 (1008). (4) Post, J. Otq. Chem. 0, 830- 
835 (1941). (5) Leopold. Z. physik. Chem. CC, 359-3S0 (1009). (G) Trillat, Bull. soc. chim. 

(3) 17, 233-234 (1897). (7) Licbcn, Bcr. 3, 909-910 (1870). (8) Nagai, Biochem. Z. 152, 2G8 
(1024). (0) Martlus, Mendelssohn-Bartholdy, Bcr. 3, 444 (1870). (10) Kurnakow,- Efrems, 
Z. physik. Chem. 85, 411-418 (1013). 

(11) Magnani, McEIvoin, J. Am, Chem. Soc. GO, 2212 (1938). (12) Personne, Compl. rend. 
CO, 1303 (18G9). (13) Crabowsky, Herald. Z. physik. Chem. B-2S, 290-302 (1935). (14) Buth- 
mann, Z. physik. Chem. B-23, 100-104 (1033). (15) Chattaway, Backebcrg. J. Chem. Soc. 125, 

1007-1101 (1024). (10) Bruner, Cent. 1902, I 078. (17) Beckmann, Z. physik. Chem. 2, 724- 
728 (1888). (18) Willcox. Brunei, J. Am. Chem. Soc. 38, 2533-2535 (1916). (19) Byasaon, 
Bull. soc. chim. (2) 32, 304 (1879) ; Compl. rend. 87, 20 (1878). (20) Neher, Foster, J. Am. Chm. 
Soc. 31, 410-412 (1009). 

(21) Patcrno, Pisati, Gaze. chim. ital. 2, 333-338 (1872). (22) Henry, Bcr. 4, 101, 435-438 
(1871). (23) Kckul6. Ann. 110, 188-189 (1861). (24) Chattaway. Irving. J. Chem. Soc. 1929, 
1042. (25) Meyer, Dulk, Ann. 171, G9-72 (1874). (26) Fourneaui Florence, Bull. soc. chim. 

(4) 47, 353 (1930). (27) Meerwcin, Bcrsin, Burneleit, Bcr. 62, 1002, 1007-1009 (1929). (23) 
Magnanni, Gazz. chim. xtal. 10, 331 (188G). (29) Adams, J. Pharmacol. 78, 340-345 (1943); 
C.A.37, 6035 (1043). 

3:0870 l,2,3,4-TETRACHLOROBUTADIENE-l,3 C 4 H 2 CI 4 1 Beil. S.N. 12 

(Solid stereoisomer) HC=C — C=CH ‘ ' 

ii ii ii ii 

M.P. 50° (1) 

[See also the liquid stereoisomer (3:6150).] , . t- 

[For isolation of C from the high-boilg. fractn. resulting in the preparation of trichloro- 
ethylene (3:5170) from 1,1,2,2-tetrachloroethane (acetylene tetrachloride) (3:5750) see 

ay ... 

U adds CI 2 (although much more slowly than its liquid stereoisomer) yielding 1, 1,2,3, 4,4- 
hexachlorobutene-2 (3:1946), m.p. 80° (1). [This product with Zn/Cu couple in hot ale. 
regenerates C, but in ale. with Ca(OH)j or .with alk. at room temp, gives the liquid stereo- 
isomer (3:9046) (1) ] ' ' > ' 

C in CHCI 3 treated with Br 2 gives (100% yield (1)) l,2-dibromo-l,2,3,4-tetrachloro- 
butcne-2, m.p. 105° (1). [This prod, with Zn/Cu couple in hot ale. regenerates C (1).] 

3 :0870 (1) MQlIet, Hhther, Ber. 64, 5S9-G00 (1931); C.A. 25, 3956 (1931). 
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oxalic acid see {1}; for formn. of C (together with other products) from 2-methylbutene-l 
(1:8210) by actn. of_CIj see (2}.] 

(For behavior of C with Nal in acetone see (2); for use in prepn. of unsatd. cellulose 
ethers see (3).] 

G with 63 followed by hydrolysis yields (2) chloromethyl ethyl ketone (3:8012). 

3:9214 (1) Chalmers, Trans. Roy. Soc. Can. (3) 22, III 73, 76 (1928). (2) Gutner, Tishchenko, 
J. Gen. Chem. (U.S.S.Ii ) 8, 1062-1067 (1938), Cent. 1939, II 4221; C.A. 33, 3755 (1939). (3) 
Hahn (to du Pont), U.S. 2,082,797, June 8, 1937; Cent. 1937, II 3838; C.A. 31, 5577 (1937). 


3:9316 4,4,4-TRICHLORO-2-METHYLBUTANE CfiHgCU 

(“ Isobutylchloroform ”) Cl CH3 

cii— ch 2 — i— ch 3 


BeU. 1-136 
Il- 
ls — 


No physical constants of C have been reported. 

[For formn. of C from diisoamyl sulfide [Beil. 1-405, Ij-(200), l2-(435)] by action of 
CI 2 see {!).[ 

C on htg. in a s.t. for 5 hrs. at 110° with Ag«0 + aq. yields (1) isovaleric acid (1:1050). 


3:921G (1) Spring, Lecrenier, Bull. soc. chim. (2) 48, 627 (1887). 


3:9318 d,M,3-DICHLORO-2-(CHLOROMETHYL)BUTANE C S H 9 C1 3 BeU. S.N. IO 

Cl Cl 

CH,— i-CH-CH, 
i CHiCl 

B.P. 79-81" at 16 mm. (1) I>i 5 = 1.3793 (I) n'J - 1.4899 (1) 

n'f = 1.4970 (1) 

(For formn. of C from l,3-dichloro-2-methylbutane (3:9228) or from 3-chIoro-2-methyI- 
butene-1 (3:7300) with Cfe see (!) J 

C with Ch as specified (1) yields l,2,3-trichloro-(2-chloromethyl)butane (3:5230). 

C with KOH or with quinoline gives (1) only resins. 

3:9218 (1) Tishchenko, J , Gen. Chem. (U.S.S.R.) 6, 1116-1132 (193G>; Cent. 1937, I 573: C.A. 
31, 1003 (1937). 


3:9230 d,M,3-DICHLOROPENTANE Cl Cl C 6 Hi 0 Cl 2 BeU. S.N. 10 
CHj. CH2 — i — CHj — A hj 


B.P. 80.4® at 60 mm. (1) = 1.0834 (1) nf>° = 1.4485 (1) 

[For prepn. of C (30% yield (1) together with other products) from 1-chloropcntane 
(3:7400) by vapor-phase photochemical chlorination see (1) ) 

& on refluxing 24 lire, with Nal in acetone gives (90% yield (1)) 3-chloro-l-iodopcntane, 
b.p. 50.5“ at 2.5 mm., Vr- — 1.0611, nj? « 1.5229 (1). (A small amt. of 1 ,3-diiodopcntane, 
b.p. 80-82® at 2.5 mm., is also formed (1).) [For reactn. of 3-chloro-l-iodopcntanc with 
dicthylamine to give (74% yield) 3-chIoropentyl-diethyIamine IICl, m.p. 98.5®, see (1).J 
3:9220 (1) Hass, Huffman, J. Am. Chem. Soc. 63, 1233-1235 (19-11). 
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3:9224 d,l-l,4-DICHLOROPENTANE Cl a C&Hi 0 C1 2 Beil. 1-131 

CH 3 — i — CH 2 .CHj.d 3 H 1 jjZ 

A 

B.P. 88.1° at 60 mm. (1) = 1.0840 (1) ^? => 1.4503 (1) 

69-70° at 28 mm. {3} 

59-61° at 17 mm. (2) 

58-60° at 15 mm. (2) 

[For prepn. of C (31% yield (1) together with other prods.) from l-chloropentane (3:7460) 
by vapor-phase photochemical chlorination see (1); from ,2-methyltetrahydrofuran [Beil. 
XVII-12] on htg. in a.t. for 4 hrs. at 60° with 2 vols. cone. HC1 (2) or from pentanediol- 
1,4 by treatment in boilg. aq. with HC1 (2) see indie, refs. — For formn. of C (together 
with other prods.) from pentane (1:8505) + CI 2 see (3).] 

C on boilg. with aq. (2) or aq. K 2 CO 3 (3) yields pentanediol-1,4 [Beil. 1-480 j [bis- (IV- 
phenylcarbamate), m.p. 125-125.5° {3)]. 

0 on refluxing 24 hrs. with Nal in acetone gives (90% yield (1)) 4-chloro-l-iodopentane, 
b.p. 61.3° at 3.5 mm., Z>1° = 1.6580, n?? « 1.5248 (1) (a smaU amt. of 1 , 4 -diiodopentane, 
b.p. 100“ at 5 mm. is also formed (1)). [For reactn. of 4-chloro-iodopentane with diethyl- 
amine to give (42% yield) 4-chloropentyl-diethylamine hydrochloride, m.p. 99°, see (1)-1 

3:9224 (1) Hass. Huffman. J. Am. Chem. Soc. 63, 1233-1235 (1941J. (2) Fr5be. Hochstetter. 
Monatsh. 23, 1087-1088 (1902). (3) Lemke, Tishchenko, J. Gen. Chem. (U.S.S.R.) 7, 1995-1998 
(1937); Cent. 1939, . I 2398; C.A. 32, 482 (1938). 


3:9228 d,M,3-DICHLORO-2-METHYLBDTANE CsHioCU BeiL S.N. 10 

Cl CH 3 . 

CHj — C— (!) — CH 2 

& i da 


_ Note that C has never been reported; the prod, originally supposed by (1) to have been 
C was later (2) found to be 2-(chloromethyl)-3-chlorobutene-l (3:9206) q.v. 

By chlorination of opt. act. l-chloro-2-methyIbutane with SO 2 CI 2 in pres, of benzoyl 
peroxide followed by subsequent fractionation (3) both opt. act. forms of C are alleged to 
have been obtd.; dexlro form, b.p. 155° at 760 mm. (ealed.), 91° at 100 mm. (obs ); levo 
form, b.p. 153° at 760 mm. (ealed.), 89.2° at 100 mm. (obs.) (3). Note, however, that 
in {3) the authors were apparently unaware of the correction mentioned above. 


3:9228 (1) Tishche ' * ' ~ “ C 

31, 1003 (1937). { . . . 

Brown, Kharasch, ■ f !, V 


C.A. 

■ (3) 


3:9230 d,l-3,3-»ICHLORO-2-METHVLBUTANE CbH 10 C1 2 

Cl CHs 

CHj— -A— — A— -CHj 

Ai k 

No data on physical properties of C appear to be recorded. 

(For prepn. of C from isopropyl methyl ketone (1:5410) with PCI* see (l).] 

C with ale. KOH at 130° yields (1) isopropylacetylene (1:8010), b.p. 28°. 
3; 9230 (l) B4hal, Ann. chim. (6) 15, 285-286 (1888). 


Befl. I -135 
Ii— 
h- 
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3:9240 TIGLYL CHLORIDE 

CH, C.H C £ H,001 

BeU, H- 431 

(m-a-Methylcrotonoyl chloride; 

CH,.C.O=0 

(j)l 

Hi- 

CTS-a,£-dimethyIacryloyl choride) 

H2 — - 

B.P. 64° at 36 mm. (1) 



45° at 12 mm. (2) 




[For prepn. of G from tiglic acid (1:0420) with PCI3 (yield 90% (1)) (2) see indie, refs.] 
C with hydrazine hydrate (2 moles) yields (3) N,N'-di ti glylhydraz ide, m.p. 182-183° (3). 
C on hydrolysis yields tiglic acid (1.0420), m.p. 64 5-65°, q.v. for the corresp. amide, 
anilide, p-toluidide, and other derivs. 

3:9240 (1) Barger, Martin, Mitchell, J. Chem Soc. 1937, 1822. (2) Blaise, Bagard, Ann. chinu 
(8) 11, 120 (1907). (3) Fren, AtH X° congr. intern, chim. 3, 150-154 (1939) ; Cent. 1939, II 3975; 
C.A. 34, 100 (1940). 

3:9242 ETHYL a-CHLOROACRYLATE Cl C5H7O2CI Beil. S.N. 163 
CHj=i-COOC2Hs 

B.P. 51-53° at 18 mm. (1) nf? = 1.4384 (1) 

[For prepn. of C from ethyl a,/3-dichloropropionate (3 . 6090) by htg. with dimethylaniline, 
quinoline, or quinaldine at 100° for 10 min. under N2 (81% yield) see (l).l 
See also a-chloroacrylic acid (3.1445) and methyl a-chloroacrylate (3 '9096). 

3:9242 (1) Marvel, Dec, Cooke, Cowan, J. Am. Chem. Soc. 62, 3495-3498 (1940). 

3:9244 METHYL j3-CHLOROCROTONATE CjHjOzCl Beil. II — 

CHy-C-Cl Hi-(189) 

H — C — COOCH3 n! - (396) 

B.P. 64r-67° at 14 mm. (1) D] 23 = 1.1555 (1) 

D\ li = 1.1564 (1) ng* = 1.46275 (1) 
Dl° = 1.157 (1) 

[See also methyl p<hloroisocrotonate (3:8028).] 

[For prepn. of C from /3-chlorocrotonic acid (3 - 2G25) in MeOH (1.6120) with dry HC1 
seejl).] 

[C with Na salt of benzyl mercaptan gives (2) methyl f3- (benzylmercapto)crotonate, 
cryst. from ether and MeOH, m.p. 69-70° (2), 73° (3), also obtd. (78% yield (3)) from Na 
thioenolate of methyl /3-mercaptocrotonate with benzyl chloride (3.8535); note that this 
(and also other, analogous products) are also obtd. starting with the stereoisomeric methyl 
0-chIoroisocrotonate (3:8028) q.v.] 

3:92a (1) von Auwers. Ber. 45, 2806-2807 (1912). (2) Scheibler, Voss, Ber. 53, 384 (1920). 
(3) Scheibler, Topouzada, Schulze, J. prakl. Chem. (2) 124, 20 (1940). 
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3:9246 ETHYL (CHLOROFORMYL)ACETATE C 5 H 7 O 3 CI Beil. H - 582 
(Carbethoxyacetyl chloride) COOC 2 H 5 • Hi-(252) 

& , • 

B.P. 75-77° at 17 mm. (!) 

71° at 16 mm. (2) 

68-70° at 13 mm. (3) 

' 63-64° at 10 mm. (4) 

See also methyl {chloroformyl)acetate (3 :9098-A).] 

Note that C is both an acid chloride and an ester; it comprises the half acid chloride/ 
half ethyl ester of malonic acid (1 : 0480). { 1 

[For prepn. of C from ethyl hydrogen malonate with SOCI 2 (3) or better from potassium 
ethyl malonate with SOCI 2 at 0° (I) or in ether (4) (yields: 70% (I), 45% (4)) cf. (5) or 
with PCls ( 6 ) see indie, refs.] 

C boils at ord. press, about 170-180° with serious decompn. (3). — C on repeated distn. 
eyen under reduced press. (4) or G with quinoline in dry ether at 0° (4) loses HC1 and under- 
goes condensation yielding ethyl 6-ethoxy-2,4-diketo-2,3-dihydropyran-3-carboxylate 
[Beil. XVIIIi-(540)], cryst. from CS 2 , m.p. 85-86° (4) cf. (7). 

[For behavior of C with 2,4-dimethylpyrryl MgBr ( 8 ), with indolyl MgBr (5), with 
indolyl Mgl (9), or with imidazolyl MgBr (10) see indie, refs.] 

[For behavior of 0 with atoxyl see [1).] 

[C with urea (2 moles) reacts a^ an acid chloride giving (2) ethyl malonurate [Beil. 
111-66], m.p. 128° (2). — C with thioformamide condenses with loss of H 2 O + HC1 giving 
(11) (12) (13) ethyl thiazole-5-carboxylate, b.p. 103.5-104.6° at 12 mm. [13], which on 
hydrolysis gives thiazole-5-carboxylic acid, m.p. 190-197° cor. (11).] 

w-(Carbethoxyacet)anilide: unreported. 

(§> w-(Carbethoxyacet)-£-toIuidide: m.p. 83° (4). 1 

3:9246 (l) Morgan, Walton, J. Chem. Soc. 1931, 1744-1745. (2] Boehringer und Sohne, Ger. 
193,447, Dec. 28, 1907; Cent. 1908, I 1000; C.A. 2, 1862-1863 (1908). (3) Marguery, Bull, 
aoc. chim. (3) 33, 546-547 (1905). (4) Staudinger, Becker, Ber. 50, 1023 (1917). (5) Oddo, 
Albanese, Gazz. chim. Hal. 57, 833-834 (1927). ( 6 ) van’fc Hoff, Ber. 7, 1 572 (1874). (7) LeucH 
Ber. 39, 2642-2643 (1906). ( 8 ) Ingraffia, Gazz. chim. Hal. 64, 780-782 (1934), (9) Majima, 
Shigematsu, Rokkaku, Ber. 57, 1454-1455 (1924). (10) Oddo, Quintino, Gazz. chim. Hoi. 58, 
595-596 (1928). 

(11) Erlenmeyer, von Meyenburg, Helv. Chim. Acta 20, 205 (1937). (12) Soc. Chem. Ind. 
Basel, Swiss 192,849, Nov. 16. 1937; Cent 1938, 1 3659; C.A. 32, 4285 (1938). (13) Soc. Chem. 
Ind. Basel, Ger. 658,353, March 29, 1938, Cent. 1938, II 354; C.A. 32, 4727 (1938). 


3:9247 


METHYL 0- (CHLOROFORMYL)PROPIONATE ' Beil. S.N. 172 

((0-Carbomethoxy)propionyl chloride) CHj — COOCH 3 


CH3 — C — Cl 


BJ?. 93° at 18 mm. (1) (2) 
92-93° at 18 mm. (3) 
89-90° at 16 mm. (3) 
85-87° at 16 mm. (4) 
85.5-87° at 13 mm. (3) 
84° at 12 mm. (5) 



1273 


LIQUIDS (WITH B.P. REPTD. AT RED. PRESS.) 


3:9247-3:9260 


Note that C is both an acid chloride and an ester; C is an important reagent for intro- 
ducing the three-carbon radical — CH 2 CH 2 .COOH. 

[For prepn. of C from methyl hydrogen succinate, m.p. 58° (itself obtd. (yields: 95-96% 
(3), 83% (4) (1)) from succinic anhydride (1:0710) with MeOH (1:6120)) by action of 
SOCI 2 (yields: 100% ( 6 ), 90-93% (3), 90% (5» or of PC1 5 (92.5% yield (4)) see indie, 
refs. Note that O on distn. (except at low press.) tends to lose MeCl (3:7005) giving (3). 
succinic anhydride (1 : 0710). 

Examples of utility of C in synthesis include the following: C + ethyl sodio-acetoacetate 
( 6 ); C + ethyl sodio-a-acetyl-n-undecanoate (7); G + ethyl sod io-a- ac ety 1-y-phen oxy-n- 
butyrate (8); C + ethyl sodio-y-phenoxypropylacetoacetate (9); C 4 - methyl 7 - ( 6 -methoxy- 
l-naphthyl)butyrate (10); C + methyl sodio-a-acetylpropionate (11); C + 1-metKyl- 
cyclohexene-1 (5); C + ethyl a-acetyl-n-tridecanoate (1); C + Cd diisoamyl (4).[ 

0-(Carbomethoxy)propionamide: unreported. 

(g) /5-(Carbomethoxy)propionanilide: ndls. from ether or It. pet./CeHg, m.p. 97-99® (1). 

[From C with aniline (1).) 

3:9247 (1) G. M. Robinson, R. Robinson, J. Chem. Soc 127, 180 (1925). (2) Clutterbeck, 
R Robinson, Biochem. J., 19, 385-396 (1925); Cent. 1925, II 1516 (3) Cason, Org. Syntheses 

25, 19-22 (1945) (4) Cason, J. Am Chem Soc. 64, 1107 (1942) (5) Nenitzescu, Cioranescu, 

Przemetzky, Ber 73, 314 (1940). (6) Ruggli, Maeder, H els. Chtm. AcUx 25, 943 (1942); C A. 37, 
1714-1715(1943). (7) G. Robinson, R Robinson, J. Chem. Soc 1926,2206. (8) R. Robinson, 
Watt, J. Chem Soc. 1934, 1539. (9) Barger, R. Robinson, Smith, J. Chem. Soc. 1937, 724. 
(10) R. Robinson, Thompson, J. Chem Soc. 1938, 2011. 

(11) R. Robinson, Seijo, J. Chem. Soc. 1941, 585. 


3:9250 0-METHOXYETHYL TRICHLOROACETATE C 6 Ht0 3 C1 3 Beil. S.N. 160 
(Methyl “ cellosolve ” trichloroacetate) CH 2 OCH 3 

Ah 2 OCOCC 13 


B.P. M.P. 

98.0-99.5" at 17 mm. (2) 14.0-14.8” (1) Df = 1.38G6 (3) It'S = 1.45026 (2) 
92-93" at 10 mm. (1) 1.3S26 (2) 1.45823 (2) 

61® at 0.9 mm. (3) 


Colorless liq. with agreeable odor. 

(For prepn. (82% yield (1)) from /9-methoxyethanol (1:6405) + tnchloroacetyl chloride 
(3:5420) see (1).] 

C on shaking with ac. is smoothly saponified (1) to 0-methoxyethanol (1:6405) + tri- 
chloroacetic ac. (3:1150). 

3:9250 (1) Meerwein, Sfinke, Ber. 64, 2379 (1931). (2) Palomaa, Salmi, Rorte, Ber. 72, 797 (1939). 
(3) Meerwein, SCnke, J. prakt. Chem (2) 137, 309 (1933). 

3:9200 d,f-y-CHLORO -n-V ALERYL CHLORIDE C 5 H 8 0C1 2 

CH 3 .CH.CH 2 CHo — C=0 

ii da 

B.P. 61° at 8 mm. (1) 

[For prepn. of C from y-chloro-n- valeric acid (3:9270) with b 1. excess of SOCI 2 (100% 
yield) see ( 1 ).] . 

(C with EtZnI at —15® to —20® yields (2) -ychloro-n-butyl ethyl ketone ( 6 -chlorohenta- 


nj-(132) 
U2 — 
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none-3) [Beil. Ir(359)], b.p. 79° at 13 mm. (2) (semicarbazone, m.p. 129-129.5° (2), p. 
nitrophenylhydrazone, unrecryst. oil (2}); C with CfiHsZnBr at 0° yields {3) 7 -chIoro-n- 
butyl phenyl ketone [Beil. VIIj-(173)], b.p. 155-156° at 15 mm. [3) (semicarbazone, & p. 
123° (3J)J 

C on hydrolysis with aq. yields {1} 7 -chl or o-n- valeric acid (3:9270); for the amide, 
anilide, and other derivs. corresp. to C see the acid (3:9270). 

3:9260 (l) Wohlgemuth. Compt. rend. 159, 80 (1914) ; Ann. chim. (9) 2, 301 (1914). (2) Wohlge- 
muth, Ann. chim. (9) 2, 405-106, 410-112 (1914). [3) Ref. 2, 417-119. 

3:9264 5 -CHLORO-n-VALERYL CHLORIDE C 6 H 8 OCI 2 Beil. S.N. 162 

CH 2 .CH 2 .CH 2 .CH 2 — C=0 

il Al 

B.P. 75-80° at 5-8 mm. (1) 

[For prepn. of C from 5 -chlor o-n- valeri c acid (3:0075) with SOCl 2 see <1).] 

3:9264 (1) Child, Pyman, J. Chem. Soc. 1931, 41. 


3 : 9266 CHLOROPIVALYL CHLORIDE 
1 (/3-Chloro-a,cr-dimethyIpropionyl 
chloride) 

B.P. 85-86° at 60 mm. (1) 


CH 3 C 5 H 8 OC1j Beil. S.N. 162 
CHr-^—— C=0 
C i E ^ il 

ng - 1.4539 (1) 


[For prepn. of C from pivalyl chloride (trimethylacetyl chloride) (3 : 7450) with SO 2 CI 2 + 
dibenzoyl peroxide in CC1< see ( 1 ).] 


(g) Chloropivalamide: pi. from aq., m.p. 108-109° (1). 

3:9266 {l) Kharasch, Brown, J. Am. Chem Soc. 62, 925-929 (1940) 


3:9267 6 -CHLOROPENTAN ONE-2 C 5 H 9 OCI Beil. I — 


( 7 -chloro-n-propyl 
methyl ketone) 

CH 2 — CII 2 — CH*—C — CII 3 

k A 


ii- 

I.-(738) 

B.P. 76“ at 34 mm. ( 6 ) 

74-75° at 23 mm. (1) 
71-72“ at 20 mm. (2) 

Cj 8 = 1.0571 (1) 

HP 

no 

- 1.4461 (1) 

- 1.4371 |1> 


[For prepn. of C from 2,5-dichloropentene-2 (3:9202) by hydration with cone. H 2 SO 4 
(43% yield) see [1); from 2,5-epoxypentene-l (" a-methylenetetrahydrofuran ”) (for 
whose prepn. + characteristics see {3)) by ring cleavage with cone. HC1 see (4); from 
cyclopropyl methyl ketone cyanohydrin (“ acetyltrimethylene cyanohydrin ") with cone. 
HC1 by ring cleavage and loss of HCN see (5); from a-acetobutyrolactone with HC1 as 
directed see ( 6 ).] 

[C with 50% excess KOH on refluxing loses HC1 and ring-closes giving (60% yield (2)) 
(5) cyclopropyl methyl ketone [Beil. VII-7, VIIi-(7) J, b.p. 112-113° (5), Dl 0 = 0.8993, 
no = 1.4244 (corresp. semicarbazone, m.p. 120-121° (5)).] 

® 5-ChIoropentanone semicarbazone: m.p. 92-93° (5), 91-92° [1). 
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3:9707 (1) D'yakonov, J. Gen. Chem. (U.S.S.R ) 10, 414-426 (1940); <7~A. 34, 7861 (1940). 
|2) Zelinsky, Dengin, Ber. 65 . 3360 (1922). (3) Paul, Bull. aoc. chim. (4) 63 , 425-426 (1933); 
(5) 2, 752-754 (1935). (4) Topchiev, Russ. 57,345. June 30, 1940; C~A. 36 , 2509 (1942). (5) 

’* - ii r ' ' ■ * in? T - • 23 


3:0268 1-CHLOROPENTAN ONE-3 
(0-Chloroethyl ethyl ketone) 

B.P. 68° at 20 mm. (1) 

48-50° at 13 mm. (2) 

57° at 9 mm. (!) 

(For prepn. of C from propionyl chloride (3:7170) with ethylene 4- AlClj with or without 
diluent (50% yield (4)) (2), or over suitable cat. at 100-300° and at 20-200 atm. press. (3), 
see indie, refs.; from £-chloropropionyl chloride (3:5690) with ZnEt 2 in toluene (70% 
yield) see (1).] 

0 with hot aq. alk. or alk. carbonates gives only resins, but C on boilg. with dry di- 
ethylaniline loses HCl yielding (1) ethyl vinyl ketone (Beil. 1-731, Ir (791)1, b.p. 90°. 

JC with diethyl sodio-malonate in ether gives (5) diethyl a- ( 7 -keto~n-amyl)malQnate, 
b.p. 166° at 14 mm. (5); C with sod io-acety lace tone yields (5) the triketone 3-acetyloctane- 
dione-2,6, b.p. 154° at 16 mm. (5); 0 with ethyl sodio-acetoacetatc in ether yields (6) the 
expected ethyl octandionc-2,0>carboxylate-3 (3-carbethoxyoctanedionc-2,6), b p. 150° at 
8 nun. (6).) 

(0 with diethylamine in ether in cold, followed by treatment with dd. aq. alk., yields (7) 
l-diethylaminopentanonc-3, b.p. 84° at 13 mm., * 1.436S (7).] 

(C with aniline (2 moles) 4- a little water reacts rigorously on warming yielding (8} 
l-anilinopentanone-3 [Beil. XII-214], tbls. from ether, m.p. 55.5° (8); note, however, that 
C with aniline htd. in abs. ale. or CjH# (8), or C with aniline htd. with cone. HCl (or 40% 
HjSOi) + nitrobenzene (or HjAsO<), gives (9) (4) 4-cthylquinohnc (Beil XX-406, XXi- 
(163)1 1 

(0 with hydrazine hydrate in MeOH gives (80% yield (10)) by ring closure 3-ethyl-A 1 - 
pyrazotine (Beil. XXIII-32J, liq., b.p. 76° at 22 mm. (10) (corresp. picrate, B.PkOH, yel. 
ndls. from 95® alc.,m p. 117° (10)). — C with phenylhydrazinc in ether gives (10) by ring 
closure 3-ethyl.l-phenyl-A l -pyni2olinc [Beil. XXIII-32), oil, b.p. 155° at 9 mm. (10).) 

(C with NH-QH.HC1 + IviCOj in aq. MeOH htd. for a few minutes gives (20% yield 
(10)) by ring closure 3-cthyl-A ? -isoxazolinc (Beil. XXVII-13J, oil, b.p. G9® at 11 mm. (10).] 

<8 l-Cuhamido-3-cthyl-A*-pyrazoline: cryst. from EtOAc or Celle, m.p. 96® (10). 
(Note that C with 1 cquiv. scmicarbazide HCl + NaOAc in aq. immediately ppts. the 
corresp. scmicarbazone; this on htg. with strong aq. NaOAc (or C 4- scmicarbazide 
HCl + strong NaOAc soln. htd. directly) loses HCl and nng-closcs to the indie, deriv. 
( 10 ).] 

3:976$ (1) Blaise, Maire, Bull. toe. chim. (4) 3, 26S-271 (190S); Compl rend, 142, 210 (190G). 

* c * •" - ... 26 1929; c<nr , 93(Jt jj U33 . Brft 2S2.412, 

•levich (to Standard Oil Development Co.), 
■ (4) Kenner. Stath&m, Ber. C9, 10-17 (1936). 

‘ ■ " 90S) (6) Blaise. Maire. Bull. toe. chim. (4) 

> * inson. Simonsen. J. Chem. Soc. 1937, 1578. 

’ 1 ■ » " " *065 (190S) (9) Scbennff-Kahlbaum, A.C., 

1 ■ “ . (10) Blaise, Maire, Bull. toe. cAim. (4) 3. 

272-279 (190s). - ' 


C 6 HaOCl BeiLI-680 
CHs.CH 2 -C--CHj.CH 2 Ii— 

& di Ir ~ 
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1-CHLORO-2-METHYLBUTANONE-3 CH 3 C S H 9 0C1 Beil. S.N. 87 
CHs — C — <!lH — CH« 




B.P. 60-63° at 16 mm. (!) 


(For prepn. of C from 2-methyIbutanon-3-ol-l (^-acetyl-n-propyl ale.) [Beil. Ii-(422)j 
with 3 moles HC1 (satd. at 0°), preferably in pres, of 5-10% AICI 3 (50% yield, accompanied 
by some 2-methylbuten-l-one-3, b.p. 96-99°) see (1).] 

3:9269 (l) Decombe, Compt. rend. 202, 1685-1687 (1936) ; Cent. 1936, II 1525. ‘ ’ 

d,l- 0 -CHLORO-n-VALERIC ACID C fi H 9 0 2 a Beil. S.N. 162 

CHj.CH 2 .CH.CH 2 COOH 

k ■ 

B.P. 113° at 10 mm. M.P. 33° = 1.1481 

See 3 : 0270. Division A: Solids. 

3:9270 d,I- 7 -CHL0R0-n-VALERIC ACID C 6 H fl 0 2 Cl 

CH s .CH.CH 2 .CH 2 .COOH 

ii 

B.P. 117° at 10 mm. ( 1 ) D*° - 1.1514 (1) 

• 115-116° at 10 mm. (2) 1.1510(1) 

, [For prepn. of C from r-n-valerohctone (1 :50S0) with cone. HC1 at 150° see ( 2 ); from 
( 3 -ethylidene-propionic acid (penten-3-oic acid-1) [Beil. 11-426, II r (191), II 2 - (400)1 or 
from allyl-acetic acid (penten-4-oic acid-1) [Beil. 11-425, II;- (191), Hr_(399)] with dry HCl 
gas in ether or heptane at —15° see (1).J [For opt. act. isomers of C see Beil. Hr (263) 
and subsequent literature.] 

C with SOCI 2 yields (2) 7 -chIoro-n-valeryI chloride (3:9260). , 

Methyl 7 -chloro-n-valerate: unrecorded. 

Ethyl 7 -chloro-n-valerate: b.p. 196° (see 3:8703). 

<g) 7 -Chloro-n-valeramide: tbls. from ether, m.p. 79-79.5° (2). [From T-chloro-n- 
valeryl chloride (3:9260) with cone. aq. NH 4 OH ( 2 ).] 

® 7 -Chloro-n-valer-anilide: ndls. from pet. eth. + a little AcOH, m.p. 104° (2). [From 
- 7 -chloro-n-valeryl chloride (3:9260) with aniline in ether soln. (2).] 

® 7 -Chloro-n-valero-phenylhydrazIde : ndls. from EtOAc, m.p. 100° (2). [From 7 * 
chloro-n-valeryl chloride (3:9260) with 2 moles phenylhydrazine in ether (2).] 

3:9370 (1) Sehjanberg, Ber. 70, 2385-2391 (1937). (2) Wohlgemuth, Compt. rend. 158, 1577 
(1914); Ann. c him. (9) 2, 298-304 (1914). 

CHLOROEIVALIC ACID CH S CftHACl Beil. S.N. 162 

cHi—k—cooa ■ 

k in 


ng = 1.4402 


Beil. II — 

■ n,-(Mi) 

. . K— 

ng => 1.4458 m 
1.4456 (1) 


B.P. 126-129° at 30 mm. 

See 3 : 0140. Division A : Solids. 


M.P. 40-42' 
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3:9280 0 -ETHOXYETHYL CHLOROFORMATE C 5 Hg0 3 Cl Beil. S.N. 199 
(" Cellosolve ” chloroformate; C 2 H 5 .O.CH 2 .CH 2 .O.CO.CI 
' 0 -ethoxyethyl chlorocarbonate) 

B.P. 67.3° at 14 mm. (1) D&, =* 1.1341 (1) tig = 1.4169 (1) 

Colorless liq. insol. aq. 

[Forprepn. (77% yield (1)) from /3-ethoxyethanol (“Cellosolve”) (1:6410) -{-phosgene 
(3:5000) see (1).] 

<gi 0 -Ethoxy ethyl carbamate: m.p. 62.2° (1). [From C -f aq NH 4 OH .in 39% yield; 
cryst. from propylene chloride ( 1 ) ] 

3:9280 (l) Asburn, Collett, Lazzell, J. Am. Chem Soc. 60, 2933-2934 (1938). 


3:9285 0 -METHOXYETHYL CHLOROACETATE C 6 H g 03 Cl Beil. S.N. 160 
(Methyl '* cellosolve ” chloroacetate) CH 2 O.CH 3 

iHi.O.CO.CSsCl 

B.P. 85-86“ at 9 mm. (1) Df = 1.2015 (1) n|? = 1.43821 (1) 

60” at 1.3 mtrn (1) 

Colorless oil. 

[For prepn. (80% yield (1)) from ethylene glycol monomethyl ether (1:6405) + chloro- 
ace_tyl chlonde (3:5235) in CHCI 3 see ( 1 ).] 

C on shaking with aq. saponifies to 0 -methoxyethanoI (1:6405) + chloroacetic ac. 
(3:1370); titration of aq. soln. neutralizes 1 equiv. alk. (i.e., Sap. Eq. = 188.5). 

3:9285 (1) Meerwein, S6nke. J. prakt. Chem. (2) 137, 319-320 (1933). 


3:9387 /er-AMYL HYPOCHLORITE 
(Dimethyl-ethyl-carbinyl 
hypochlorite) 


CH 3 C 5 H 11 OCI 
CHs.CHr-i—CHa 


ici 

I)g = 0.8547 (1) 


Beil. I — 

Il- 
ia- (433) 


[Sec also ter-butyl hypochlorite (3:7165).] 

Yellow mobile liquid with irritating odor and giving vapor which violently attacks eyes 
and mucous membranes (1). — C boils with considerable decomposition; a thermometer 
in the vapor recorded 76° at 752 mm., but this cannot, of course, be regarded as a b.p. (1). 

C is relatively stable and even after 2 months (in dark) is practically unchanged (1); 
for study of stability of C in aq. or in CCU see (2). — C on exposure to bright sunlight 
dec. quietly with evolution of heat leaving a colorless liq. contg acetone (1:5400) and 
other prods. 

[For prepn. of C from ter-amyl ale. (1:6160) with CI 2 in aq. alk. (1) (3) or alb. earth (4) 
or with aq. HOC1 in pres, of CCU (90% yield (5)) ( 2 ) see indie, refs.] 

C with KI + AcOH liberates I 2 quant, according to equation CsH u OCl + 2HI — * 
CsHiiOH -f HC1 -f I? (use in quant, detn. of C (1)). 

[For reactn. of C with R:C=NMgX cpds. to yield iY-chloroimines see (3); for reactn. 
of C with Schiff’s bases see (5) ( 6 )-] 
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3:0287 (l) Chattaway, Backeburg, J. Chem. Soc. 123, 2900-3003 (1923). (2) Taylor, MaoM alien, 
Gamma!, J. Am. Chem. Soc. 47,^397-398 (1925). {3} Hauser, Humble, naus, J. Am. Chm. 

639-648 (1936); Cent. 1037, I 1674; C.A. 31, 3459 (1937). 


3:9200 d,l-2-CHLORO-2-METHYLBUTANOL-3 C 6 H U 0C1 
(a-Chloioisopiopyl-methyl-carbinol) 

1 1 

JHs 


H C 

2H, 

rtr, — A — J ' — f 

( 

!. 


Beil. I - 393 

Ir(100) 

32 - 


No physical Constanta on C appear to be recorded. 

(For prcpn. of C from 2 ,3-ep oxy-2-methylbutane (trimcthylethyleno oxide) (Beil. XVII- 
18) by addn. of HC1 bcc <1)J 

G passed over clay at 350° and 18 mm. pressure yields (2) 2-me thylbutadiene-1 ,3 (iso- 
prcne) (1:8020). 

3 : 9290 (l) Henry, Gompt. rend. 144, 311 (1007) ; Roc. trav. chim. 26, 430-433 (1907). (2) Badische 
Anilin und Soda Fabrik, Ger, 255,619, Jan 3, 1913; Cent. 1013, 1 476. 


3:0205 6-CHLOROPENTANOL-1 OH 2 .(CH2 )j.CH 2 OH fc#H n OCl , Beil. S-N. 24 
(w-Chloro-n-amyl alcohol) ^ 

B.P. 114° at 16 mm. (1) 

IFor prcpn. of C from a, w-pentamcthylene glycol (1:6519) with SOClj (35% yield (2)) 
or with S2CI2 (35% yield {!)) see indie. rcfs.J 

0 with aliphatic mercaptans has apparently not been studied. (However, 5*chloto-n- 
arayl acetate (see below) with MeSH in MeOH/KOH yields (1) 6-hydroxy-n-amyl methyl 
6ulfide, b.p. 121° at 16 mm., D? = 0.984G, rfi? = 1,488185 (corresp. jV-phenylcarbamate, 
m.p. 43.5°); this prod, with SOCI2 gives (75% yield (3)) 5-ehloro-n-amyl methyl sulfide, 
b.p. 94° at 15 mm., D* 5 = 1.0300, no — 1.48597. — Similarly 5-chloro-n-amyl acetate 
with EtSH in ale. KOH gives (68% yield (4» 5-hydroxy-n-amyl ethyl sulfide, b.p. 135® 
at 20 mm.; this prod, with SOClj + diethylaoiline in CCI4 gives (64% yield (4)) 5-chloro-n- 
amyl ethyl sulfide b.p. 122“ at 25 mm. (4).) 

C with aromatic meicaptans has apparently not been studied. (However, 5-chloro-n- 
amyl acetate (see below) with thiophenol in ale. KOH gives (1) 5-hydroxy-n-amyl sulfide, 
ndls. from It. pet., m.p. 3 1.5° (corresp. N-phcnylcarbamate, m.p. 59°); this prod, with 
SOCl 2 -f- dimethylaniline in CHClj gives (3) 6-chloro-n-amyl phenyl sulfide, b.p, 174® at 
14 mm., b 1. dec., 140® at 1 tom., £^° =* 1.1065, nl? = 1.56040.) 

0 with EtjNH appears never to have been studied. [However, tho prod, to be expected, 
viz., 5-(diethyIamino)pentanol-l, b.p. 131® at 23-24 mm. (5), 125° at 18 mm. (6), 73.-5 “ 
0.8842 (5), *=* 1.4642 (6), has been reported by other means; this prod, with SO Cl 2 i° 

CHClj would be expected to yield 5-(diethylamino)-n-amyl chloride, but this cannot bo 
isolated in the free state owing to its isomerization (7) to AT-cthyl l-ethyl-2-methylpyrrolidi- 
nium chloride.] 

C with morpholine gives (8) aim. quant. 5-(4-morpholinyl)pentanol-l, b.p. 133.0-133.5 
at 5 mm., D* 5 ■* 1.005, = 1.4755 (corresp. N-pbenylcarbamatc, m.p. 65.5-57.0® cor.) 

(8]. — C (1 mole) with JV-phenylpiperazine (2 moles) at 100® for 6 hra. gives (2) in aim- 
100% yield (as salt) N - (5-hy d roxy-n-amy 1) ~2V'~phenylp ip er a z inc, m.p. 74.0-76.0® cor. 
(corresp. N-phenylcarbamate, m.p. 100.0-101.5® cor.) (2). 
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3:0885 <*-CHLORG-DIPHENYLACETYL CHLORIDE C 14 H zo Oa 3 Beil. IX - 075 
(Bipbenyl-chloro-acetyl chloride) IX r (283) 


k 

iX.P.51° (1) B.P. 180° at 14 mm. (3) 

50° (2) (8) (11) 179-180“ at 14 mm. (8) (11) 

49-50° (3) 

48.5-49.5° (9} 

Cryst. from Igr. _ 

[For prepn. of C from benzilic acid (a-hycboxy-di phenyl-acetic acid) (1:0770) Kith 
2 moles PCU at 120-130° (2), at 100° (S) (68% yield (9)), or with exees3 PCU in Cell* at 
room temp, (7) see indie, refs. (Note that benzilic acid dislvd m undil. SOClj yields (I) 
bmophenone (1:5150), that benzilic acid treated with 3 moles SOClj in COL for several 
days at room temp. ppts. (5) diphenylchloroacetic acid (3 3585), m p. 118-119° dec., and 
that benzilic acid in CCU with 6 moles SOClj refluxed for several days yields (5) on conen. 
of the coin. diphenyl-chloro-acetic anhydride (Beil. IXj-(22S)J, m p 120° <5>.) — For 
forma. of £ from diphenylketene (Beil. VXI-471, VIl t -(254)J with SOClj or SOaClj by htg. 
at 100° in s.t. in absence of air (1), or from diphen>ldiazomethane {Bed. Y1I-418, VIIj- 
{226)1 vvith liq. phosgene in pet. ether in s.t. (92% yield), see (6) ) 

(For abnormal reactn. of C with C«HsMgBr see (9) (10); for rcactn. of C with En filings 
in dry ether yielding diphenylketene (above ) see (11), for reactn of C with pbenylhydroxyl- 
ursine in ether giving quant, yield of anhydro-{iV*phenyI-benzilhydroxainic acid) (Beil. 
^yiIt-(290)}, cryst. from MeOH, m p. 72-73°, see (12).) 

C in ether treated with gaseous NHj (2) (13) yields or-chloro-diphenytacetamide, m.p, 
US* (2), 111-113° (13). (This product on boilg. with aq. yields (2) benzilamide, m.p. 
154* (2)( 

C dislvd. in dry- ether and treated with 2 moles aniline in dry ether ppta aniline hydro- 
chloride and from the filtrate addn. of pet ether ppts (3) a-chloro-diphenyl-acet-anihde, 
P- SS* (3); this prod, on htg. with more aniline or C warmed with 4 moles aniline yields 
D) «-anilido4iphenyl«acet-anilide, ndls. from ale., m p 181-182° (3) (Both the first 
Pfod. (on treatment with NajCOj) and the latter prod, (on HC’l hydrolysis) yield (3) 
benzilic acid anilide, m p. 175° (3).( 

(1) Slaudingcr. Cabling. Scholler, Ber <7, 47-48 (1914) (2) Bickcl. Ber 22, 1538- 

(3) Klinger. Ann . 389, 255-2 5t (1912). <4> Meyer. MonoUh. 22, 793 (1901). 

noirr 21 '.^- 45 * 2471-2473 (1910). («) BtaudinRer. Anthe*. Pfennmgcr, Her 49, 1939-19(0 

1 ai«\' 1 * * * * * 7 * ^dur. Nadkaring, Proc. Indian Acad. Set. 12- A, 2CG-269 (1940). C.A- 35, 1398 

Staudinger, Ann, 333, 72-75 (1907). (9) McKenzie, Boyle, J Chem . Soc. 119, 

Ini ® DO) Boy>e. McKenzie, Mitchell. Ber 70. 2153-2150 (1937) 

st fu<hnger. Ber. 3S, 1735-173G (1905). <12} Staudinger. JeKngin. Ber 44, 371-373 

» I3 > Steialopfl, Ber. 41, 3593 (190S). 



3; 0900 B-NAPHTHOYL CHLORIDE 


CaHjOCl 


Beil. 2X -G57 

K,~ 


43 “ ( 2 ) 


B.P. 304-300° (2) 



CHAPTER XXI 


DIVISION C. LIQUIDS WITH BOILING POINTS REPORTED ONLY 
UNDER REDUCED PRESSURE 


3:0300-3:9599 (Ce-C 8 inclusive) 
(Arranged in sequence of empirical formulas) 


1,2, 4,4,6, 6-J3EXA CHLOROCYCLOHEXEN- 

l-DIONE-3,6 

(“ Hexachlororesorcinol ”) 


O CtOiCh 

II 



B.P. 159-100° at 13-16 mm. M.P. 115° 


Beil. VH- 272 
VIIi — 


See 3:3470. Division A: Solids. 


3:9300 3,4-DICHLOROHEXATETRAEN£-l,2,4,6 CtfUCfe 

Cl Cl 


BeiL S.N. 14 


B.P. 38-40° at 8 mm. (1) 


CHf=C=i— i=C==CIl2 

D? = 1.1819.(1) Tlx? = 1.5450 (1) 


[For prepn. of 0 from l,3,4 l 6-tetrachlorohexadiene-2,4 (3:9306) with 15% excess KOH 
in abs. MeOH at 10-15° (a much larger amt. of l l 3,4-triehlorohexatriene'2,4,5 (3:9302) 
is also formed) see (1).] 

3:9300 (I) Coffman, Carothers, J. Am. Chem. Soc. 55, 2040-2047 (1933). 


3:9303 3,4,6-TRICHLOROHEXATRIENE-l,2,4 CeHjCU Beil. S.N. 13 

Cl Cl Cl 

CHf=C=A— i=CH— dlH. 

B.P. 50" at 1 mm. (1) X>5° - 1.3132 (1) ng - 1.5517 (1) 

[For prepn. of C from l,3,4,6-tetrachIorohexadiene-2 J 4 (3:9306) with 15% excess KOH 
in abs. MeOH at 10-15° (a small amt. of 3,4-dichlorohexatetraene-l,2,4,5 (3:9300) is also 
formed) see (1).] 

3:9302 (1) Coffman, Carothers, J. Am. Chem. Soc. 65, 2040-2047 (1933). 

3:9304 3,6-DICHLOROHEXATRIENE-l,3,4 C«H 6 CIs Beil. S.N. 13 

Cl Cl 

CH2=CH — dj=C=CH — CH* 

= 1.1807 (1) n?? = 1.5195 (1) 


B J». 45-46° at 3 mm. (1) 
38° at 1mm. (1) 


12S0 
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S-Chioro-n-amyi acetate: b.p. 103° at 18 mm., D* 0 » 1.0648, n£° = 1.43791 <lj. 

@ G-Chloro-n-amyl A^phenylcarbaraate; m.p. 72° (1). 

3:9295 {l} Bennett, Heathcoat, J Ckem. Soc. 1923, 273-274, (2) Anderson, Pollard. J. Am. 
Chem. Soc. 61, 3439-3440 (1939). (3) Bennett, Heathcoat, Mosses, J- Chem Soc. 1929, 2589- 
2571. {4} Bennett, Turner. J Chem. Sac. 193$, 814-815. (5) Magidson, Strukow, Arch. Pharm- 
271, 575 (1933) (6) von Braun, Btr. 49, 974 (1916). (7) Clemo, Hook, J. Chem. Soc. 1936, 

608-609. f8) Anderson, Pollard, J- Am. Chem. Soc. 61, 3440-3441 (1939J. 
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[For prepn. of C from 3,6-dichlorohexatriene-l,3,4 (3:9304) with cone. HC1 contg. Cu 2 CIj 
by shaking for 12 hrs. at 27° see (1).] x 

C refluxed with stirring for 7 hrs. with aq. Na2C03 gives (1) chloride ion corresp. to three 
halogen atoms but the org. product was not identified. 

G on oxidn. with alk. KMnO« for 4 hrs. at 30-40° yields (1) chloroacetic acid (3:1370). 
3:9308 (l) Coffman, Carothers, J. Am. Chem. Soc. 55, 2040-2047 (1933). 

3:9310 l,3~DICHLOROHEXADIENE-2,4 C 6 H 8 C1 2 BeiL S.N. 13 

(Divinylacetylene dihydrochloride) 

Cl Cl 

CH, — CH=CH — <j=CH — djH, 

B.P. 80-83° at 17 m (1) D? = 1.1456 (1) nS - 1.5371 (1) 

[For prepn. of G (53% yield (1)) from divinylacetylene by shaking with 12 N HC1 contg. 
Cu 2 CI 2 see {!).] 

G refluxed with NaOAc + AcOH yields (by reactn. of one chlorine atom) l-acetoxy-3- 
chlorohexadiene-2,4, b.p. 84-85° at 3 mm., D4 0 = 1.0915, n 2 a = 1.4890 (1). — Similarly 
C on htg. with MeOH/KOH yields (1) l-methoxy-3-chlorohexadiene-2,4, n.p. 88-92“ at 
30 mm., D? «= 1.0239, nf>° = 1.4928 (1). 

G on oxidn. with aq. KMnO* in K2CO3 soln. gives (1) chloroacetic acid (3 : 1370) + acetic 
acid (1:1010). 

G with naphthoquinone-1,4 (1:9040) or with maleic anhydride (1:0625) gives (1) only 
a small amt. of dark gummy material. 

3:9310 (l) Coffman, Nieuwland, Carothers, J. Am. Chem. Soc. 55, 2048-2051 (1933). 

3:9313 3-CHLOROHEXADIENE-l,3 Cl C 6 H 9 CI Beil. S.N. 12 

GHj.CH, — CH=dj — CH=CH2 

B.P. 68.2-69° at 117 mm. (1) Z>;° - 0.9390 (1) nS - 1.4770 (1) 

[For prepn. of G from «-ethyl-/3-vinylacetylene by shaking with cone. HC1 contg 
Cu 2 Cl 2 + NH<C1 see {1).]_ 

[For polymerization of G see (1) (2).] 

G on htg. with 2 pts. naphthoquinone-1,4 (1 : 9040) for 2 hrs. at 100° then suspended in 
ale. NaOH and aerated gives (1) 2-chloro-l-ethylanthraquinone, yel. ndls. from ale., m.p. 
151-152° [1). 

[For study of another chlorohexadiene obtd. from allyl chloride (3:7035) by actn. of 
NaNH2 in liq. NH3 Bee (3) ] 

3:9312 (1) Jacobson, Carothers, J. Am. Chem. Soc. 55, 1624-1627 (1933). (2) Carothers, 
Coffman fto du Pont), TJ.S. 1,950,441, March 13, 1934; Cent. 1934, II 1037; C.A. 28, 3270 (1934). 
(3) Kharasch, Nudenberg, Stemfeld, J. Am. Chem. Soc. 62, 2034-2035 (1940). 

3:9314 1-CHLORO-3-METHYLPENTADIENE-1.2 CeHsCl BeO. S.N. 12 

CH 3 Cl 
ch,— ch,— i=c— d® 

B.P. 68-70" at 100 mm. (1) Df = 0.9562 (I) nl° - 1.46967 (1) 

[For formn. of G from 3-methylpentyn-l-ol-3 (ethyl-ethynyl-methyl-carbinol) by shaking 



1281 


LIQUIDS (WITH B.P. REPTD. AT RED. PRESS.) 


3:9304-3:9308 


[For prepn. of C from hexadien-2,5-yne-3 (divinylacetylene) (2) with CIj in CCl* at 
—50® (20-25% yield together with other products) or in small yield with H0C1 see (1).] 

• C slowly polymerizes, changing in 3 months to a viscous sirup (1). 

C on cat. hydrogenation in EtOAc yields n-hexane (1:8530), b.p. 69-70° (1). 

' ' ‘ ‘ " ‘ 0° gives (1) 1,3,4, 6-tetrachlorohexadiene-2,4 

ng = 1.5458 (1). 

12 hrs. at 27° adds HCl yielding (1) 3,3,6- 

trichlorohexadiene-1,4 (3:9308) q v. 

C refluxed with stirring for 8 hrs. with 6 pts. aq contg 2 moles Na-COj gives (I) chloride 
ion corrcsp. to one of the two initial halogenations together with a soft sticky resin. — C 
with MeOH/KOH at 10-15° or with NaOMe in dry MeOH loses 1 HCl giving excellent 
yield (1) of 3-chlorohexatetraene-l ,3,4,5 (3:7735). 

C on oxidn. with aq. IvMnOi yields (1) chloroacetic acid (3.1370). 

3:9301 (1) Coffman, Carothers. J. Am. Chem. Soc. 55, 2040-2047 (1933). (2) Nieuwland. 
Calcott, Downing, Carter, J. Am. Chem. Soc. 53, 4200-4202 (1931). 

3:930G l,3,4,6-TETRACHLOROHEXADIENE-2,4 CeHsCL Bed. S.N. 12 

Cl Cl Cl Cl 

Ah,— CH=A-A=CH— Ah, 

B.P. 84-89" at 2 mm. (1) Z>| 0 = 1.4013 (1) ng - 1.5465 (1) 

[For prepn. of C from hexadien-2,5-yne*3 (divinylacetylene) (2) with CI 2 at —40° to —50° 
(together with other products) see (1).] 

C treated directly with CI 2 for 8 hrs. at 60-70° gives (23% yield (1)) 1,2,3,4,5,6-hexa- 
chlorohe\eno-3 (3:1220), mp 57-58° (1) 

C refluxed for 8 hrs. with stirring with aq_ Na 2 CC >3 soln. gives (1) chloride ion corresp. 
to two of the initial four chlorine atoms. — C with abs. MeOH/KOH at 10-15° loses HCl 
in each of two ways yielding (1) both l,3 F 4-trichIorohexatriene-2,4,5 (3:9302) and 3,4- 
dichlorohcxatetraene-1,2,4,5 (3 : 9300). 

C on oxidn. with aq. KMnO« for 5 hrs. at 35-10° gives (1 ) chloroacetic acid (3 : 1370). 

3:9300 (l) Coffman, Carothers, J Am. Chem Soc. 55, 2040-2047 (1933). (2) Nieuwland, 
Calcott, Downing, Carter, J. Am. Chem Soc 63, 4200-4202 (1931) 


W^^B-HEXACHLOROHEXENE-S C*H<CU Bed. S.N. 11 

Cl Cl Cl Cl Cl Cl 

Ah,-A-A=A-A-Ah, 

k k 

B.P. 110-113° at 2 mm. M.P. 38-59’ 

See 3:1220. Division A: Solids. 

3:0308 S,3,6-TRICHL0R0HEXADIENE-1,4 CsHjClj Bed. S.N. 12 

Cl Cl 

CHi=CH — A — CH=CH — Ah, 

;i 

D;°- 


B.p. 100-103’ at 4 am. (1) 


1.3030 (1) ng - 1.5585 (1) 



3:9323-3:9326 . 


DIVISION C 


12S4 


3:9323 3-CHLORO-3-METHYLPENTYNE-1 - CH S CaH s C3 Beil. S.27. 12 
(Ethyl-ethynyl-methyl-carbinyl ^ 

chloride) * 11 C^-CH 



B.P. 55° at 130 mm. (1) 2>f = 0.9163 (1) n?> 0 = 1.4330 (1) {2) 

51-52 6 at 135 mm. {2) 0.9140 (2) 

48-60° at 100 mm. (3} 0.9141 (3) r&° = 1.42963 {3) 

[For prepn. of C from 3-methylpentyn-l-ol-3 (ethyl- ethy ny 1-methyl-carbinol ) by shaking 
with con c. HC1 (40% yield (2)) best overnight (60% yield (1)); if the acid also contains 
CU2CI2 + NHiCl, C is accompanied (3) by l-chloro-3-methylpentadiene-l,2 (3:9314).] 
[Note that dry HCI at 0° reacts with the ale. only slightly while PCI3 .+ pyridine gave a 
product difficult to purify fl),] 

C with CHjMgBr gives (66% yield (l)) 3, 3-dimethyl pentyne-1, b.p. 69° at 100 mm, 
D\° = 0.7610, ng = 1.4360; 0 with C 2 H 5 MgBr gives (61% yield (1)) 3-ethyl-3-methyl- 
pentyne-1, b.p. 88° at 100 mm., D™ ~ 0.7714, nj? = 1.4386. [In orig. paper these products 
are incorrectly numbered and named.] 


T J - Soc. C2, 1798-1800 (1940). (2) K. N. Campbell, B. K 

0, 2882-2884 (1938). (3) Favorskaya, Zakharova, J. Gen. 
C.A. 34, 7844 (1940). 


3:9324 4-CHLORO-4-MET0YLPENTYNE-2 
(Trimethylpropargyl chloride) 


CD, CaHsCl ' 
CeeC— i-CHj 


Bel S.N. 12 


B.P. 57-61" at 47 mm. (1) 


nf? - 1.4143 (1) 


[For prepn, of C (33% yield {1)) from 2-methylpropyn-3-ol-2 (trimethylpropargyl 
alcohol) with PCI3 in dry ether see (1).] 

0 in acetone refluxed 4 hrs. with IC2CO3 and phenol gives (69% yield (1)) phenyl tri- 
methylpropargyl ether, no = 1.3408, but undistillable without decomposition fl). 

3:9324 (1) Hurd, Cohen. J. Am. Chem. Soc. 63, 1074 (1931). 


3-.932G 1,1,2-TRICHLOROHEXENE-l . Cl Cl C 6 H 9 Cl3 Beil. S.N. 11 

CH. CH 2 .CH 2 .CHz-(i=i 

da 

B.P. 90-93" at 10 mm. (1) (2) D 1 - = 1.225 (1) (2) n£* - 1.47GO (1) W 

This compound was at first (2) thought to be 1,2,2-trichlorohexane but later (1) was 
established as C. 

[For fonnn. of C from hexyne-1 (n-butylacetylene) (1 : 8055) with CI2 in aq. ter-BuOH, 
MeOAc, AcOH, or A cjO at 45° <2) or in 35% aq. HCI, 30% aq. H 2 S0 4 , 30% H 3 P0 4 . or 
22%MeOH/HCl (1) see indie, refs.] 

3; 9326 (1) Norris. Hennion, J. Am. Chem. Soc. 62, 449-450 (1940). (2) Norris, Vogt, Hetmion, 
J. Am. Chem. Soc. Cl, 14GQ-I46I (1939). 
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with cone. HC1 contg. CU 2 CI 2 + NH*C1 see (1) (considerable 3-chloro-3-methylpentyne-l 
(3:9322) is also formed).] 

C on stdg. 8 months with CU 2 CI 2 , NH 4 CI, plus a few drops cone. HCI isomeraed to 1- 
chloro-3-methyIbutadiene-l,3 (3:7355) <1 J. 

3:9314 (1) Favorskaya, Zakharova, J. Gen. Chem. (V.S.S B.) 10, 445-450 (1940); C.A. 34, 7844 
(1910). 

3:9316 l-CHLORO-3-METHYLPENTADIEIFE-l,3 CeHjCl Beil. S.N. 12 

CH 3 Cl 

CHr-CH=i— CH=d:H 

B.P. 63-C3” at 100 mm. (1) Of « 0.9574 (1| nf - 1.47714 (I| 

(Forprepn. of C from l-chloro-3-methyipentadiene-l,2 (3:9314) by stdg 8 months with 
CU 2 CI 2 , NHiCl, plus a few drops cone. HCI see (1) ] 

C reacts with maleic anhydride (1 -0625) to give a mixt. from which after hydrolysis two 
acids, one m.p. 218-220'’, the other, m.p 350-351°, are obtd. (1). 

3:3310 (1) Favorskaya. Zakharova, J. Gen. Chem. (V.S.S K), 10, 446-450 (1940); C.A. 34, 7S44 
(1940). 

3:9318 2-CHLORO-3-METHYLPENTADIENE-l,3 C^Cl BeiL S.N. 12 

v CH 3 Cl 

CHs-CH-i — i=CHj 

B.P. 57-60° at 96 m (l) Of » 0.9J37 (1) nf - 1.4671 (1) 

]For prepn. of C from 3*raethylpenten-2-yne-4 in 22% yield (1) by shaking for 5>£ hrs 
at 20° with cone. HCI contg. C 112 CI 2 + NHtCl see (1).] 

C on htg with 2 pts. naphthoquinone-1, 4 (1.9040) for 1 hr. at 100° gives (1| on cooling 
2-chloro-3,4-dimethyltetrahydroanthraqumone, colorless ndls from aq. acetone, m p 107° 
(1); suspension of this intermediate m dil. ale NaOH and aeration until the purple solution 
becomes yellow gives (1) 2-chloro-3,4-dimethylanthraquinone, yel. cryst. from AcOH, 
mp. 171.5° (I). 

IFor polymerization of C see (1) (2) ] 

3:9318 (l) Carothers, Coffman, J. Am.. Chem. Soc. 54, 4075—4076 (1932). (2) Carothera. Coffman 
(todu Pont), U.S. 1,950,441, March 13, 1934; Cent. 1934, II 1038, C.A. 28, 3270 (1934). 

3:9320 1-CHLOROHEXYNE-l C 6 H 3 C1 Bed. S.N. 12 

CH 3 .CH 2 .CH 2 CH 2 — CssO—Cl 

B.P. 47° at 65 mm. (1) n£ = 1.43350 (1> 

(For prepn. of C from hexync-1 (1:8055) by conversion in liq NHj to C 4 H 5 .CSC — K 
and treatment of this prod, in ether suspension with CI 2 at —32° see (2] (3); for prepn. of 
C from C 4 H 9 CsC.Na with benzenesulfonyl chloride in ether see ( 1 ) (4).] 

C in MeOR 4- HgO + BF 3 as specified (2) adds 2 MeOH giving in 83% yield 1-chloro- 
2,2-dimethoxyhexane, b p 77-80° at 14 mm , Dl 5 » 0 9873, nf? - 1.4305 (2). 

3:9320 (l) Pflaum, Wenzke. /. Am. Chem. Soc 56, 110G-1107 (1934). (2) Verbanc, Henm'on 
/. Am. Chem. Soc. 00, 1711-1713 (1938). (3) McCusker, Vogt. J. Am. Chem, Soc. 59, 130S- 
1309 (1937). (4) Truchet, Arm. chim. (10) 16, 309-416 (1931). 
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3:9332 (l) Hennion, Welsh, J • Am. Chem. Soc. 62, 1367-136S (1940). {2} Norris, Vogt, Hennion, 
J. Am. Chem. Soc. 61, 1460-1461 (1939). (3) Norris, Hennion, J. Am. Chem. Soc. 62, 449-450 
(1940). 


3:9334 d,(-3-CHLOROHEXENE-l 


CjHnCl 


CHa-GHr-i— CHz— CH=CH 2 

k 


Beil. S.N. 11 


[This compound is as yet unrecorded: a dextrorotatory isomeride haa been prepared (I) 
from levorotatory hexen-l-ol-3 with PCI3 in pyridme. Although distd, at 20 mm., no 
b.p. was reported (1}.J 

3:9334 (1) Levene, Haller, J. Biol. Chem. 83, 595 (1929). 


3: 9336 c£r-l-CHLOROHEXENE-3 H H CfiHjjCl Beil. S.N. 11 

CHj CH 2 . U CHz.CHjCl 

B.P. 59-61° at 60 mm. (I) D J 4 = 0.900 (1) nf? = 1.435 (1) 

Two geometrical stereoisomers of this structure are theoretically possible, but only that 
with the cis configuration (C) has as yet been recognized. 

(For prepn. of C from as-hexen-3-ol-l [Beil. Ii-(229), I2-(48G)] (1) (2) (b.p. 156.1° at 
760 mm. (3), 63.3° at 14 mm. (3), D\ l 6 = 0.8478 (2), rig = 1.4373 (2), 3,5-dinitrobenzoate, 
m.p. 44.5-46°, N- (a-naphtbyl) carbamate, m.p. 80° (4)) with SOCI2 + pyridine in CHClj 
(72% yield (1)) see (1).I 

C with Nal htd. 12 hrs. in acetone yields (1) l-iodohexene-3, b.p. 62-63° at 12 mm., 
Df = 1.469 (1). 

C fails to react with activated Mg in dry ether, but the corresponding iodo cpd. (see 
above) yields the corresp. RMgl (1), and a mixt. of both can be used (5). 

3:9336 (1) Ruzicka, Schinz, Pels. Chim. Acta 17, 1606 (1934). (2} Stoll, Rouvfi, Helo. Chim. 
Acta 21, 1542-1547 (1938). (3) von Rechenberg, J. prakL Chem. (2) Ml. 120 (1920). {4) van 
Romburgh, Proc. Acad. Sci. Amsterdam 22, 758-761 (1920); C.A. 14. 2780 (1920). (5) Stoll, 
Bolle, II eh. Chim. Acta 21, 1551 (1938). 


3:9338 d,f-4-CHLORO-3-METHYLPENTENE-2 Cl CHj CgHnCl Befl.1 — 

(a ,^,7-Tn methy lally 1 chloride) I I Ii-(90) 

CHj — C — C=CH — CH3 

i 

B.P. 41-43° at 31 mm. (1) 

Note: although the product is as yet unrecognized, C by virtue of atlylic transposition 
may conceivably be in equilibrium with its synionic isomer 2-chloro-3-methylbutene-3. 

[For prepn. of C (75-80% yield (1)) from 3-methylpenten-2-ol-4 [Beil. 1-445] by distn. 
with 6 N HC1 see (1)4 

G with quinoline at 170° loses HC1 giving (66% yield (1)) 3-methylpentadiene-l,3 [Beil. 
Ij-(118), I** (231)), b.p. 76°. 

3:9338 (1) Abehnann, Bcr. 43, 1579, 1583 (1910). 
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3:9328 1,1,1,2,2-PENTACHLOROHEXANE Cl Cl CgHgCls Beil. S.N. 10 

ch 3 .ch 2 ch, chj— i— i- a 

B.P. 139-131° at 10 min. (1) Z>“ = 1.370 (1) ng = 1.4980 (1) 

[For formn of C from hexyne-1 (n-butylacetylene) (1:8055) with CI 2 in MeOAc at 45° 
(1) or in 35% aq. HC1, 30% aq H 2 SO 4 , 30% aq. H 3 PO 4 , or 22% MeOH/HCI (2) (together 
with other products) see indie, refs.) 

3:9323 (1) Norris, Vogt, Hennion, J. Am. Chem. Soc. 61, 1460-1461 (1939). (2) Norris, Hennion, 
J. Am. Chem. Soc. 62, 449-450 (1940). 


3:9330 1,2-DICHLOROHEXENE-l 

C 4 H 9 — C — Cl 

H — 13 — Cl 

CIS 

ci's form 

B.P. 88° at 30 mm. (1) 

80-82° at 26 mm. (2) 


CgHioCU 
C 4 H?— C— Cl 

CI— fi-H 
irons 


Beil. S.N. 11 


Z>? = 1.0812 (1) ng = 1.4631 (1) 
D? = 1.07G (2) 1.4629 (2) 


trans form 

B.P. 63-65° at 32 mm. (1) 
55-57° at 26 mm. (2) 


D g - 1.1167 (1) ng = 1.4576 (1) 
Dl s = 1.051 (2) 1.4543 (2) 


[For prepn. of 0 (da form) from 2-chlorohexene-l (3-7530) with C\j in CC3, at 35-40° 
(1) (yield 26.7% together with 25 4% of 1,1,2,2-tetrachlorohexane (3:9332)) (1) or in 
AC 2 O, or AcOH (2), see indie, refs.; for prepn. of C ( trans form) from hexyne-1 (1:8055) 
with CI 2 in CCU of heptane in pres, of trace of SbClg (yield 19 6 % together with 30.6% 
yield of 1,1,2,2-tetrachlorohexane (3 9332)) (1) or in aq. or (er-BuOH (2) see indie, refs.; 
for prepn. of 0 (both forms) from hexyne-1 (1:8055) + CI 2 in cone. HC1, 30% H 2 SO 4 , 
30% H 3 PO 4 , or MeOH satd. with HC1 (together with other prods.) see (3) (4) or in MeOAc 
see ( 2 ).] 

Neither cis nor irons forms of C will add HC1 even in pres, of BiCU (1) (3). 

3:9330 (l) Hennion, Welsh, J. Am. Chem. Soc. 62, 1367-1368 (1940). (2) Norris, Vogt. Hennion, 
J. Am. Chem. Soc. 61, 1460-1461 (1939) (3) Norm, Hennion, J. Am. Chem. Soc. 62, 449-450 

(1940) (4) Verbanc, Hennion, J Am. Chem. Soc. 60, 1711-1713 (1938). 


3:9332 1,1,2,2-TETRACHLOROHEXANE Cl Cl CgHioCU Beil. S.N. 10 
. CHj CH 2 .CH 2 .CH 2 — b— Ah 

ii ii 

B.P. 99-101° at 14 mm. (1) J ^ 5 - 1.3096 (1) r & 5 = 1.4888 (1) 

108-110° at 10 mm. (1) D 2 J ■= 1.320 (2) 1.4890 (2) 

[For formn. of C from hexyne-I (n-butylacetylene) (1:8055) with CI 2 in aq., MeOAc, 
Ac 2 0, or AcOH at 45° (1), or in 35% aq. HCI, 30% aq H 2 SO 4 , 30% aq. H s P0 4 , or 22% 
MeOH/HCI (3), or in CCI 4 + SbCIg (30 6 % yield ( 1 )) (together with other products) see 
iodic, refs.; for formn. of C from 2-chlorohexene-l (3:7530) with CU in CgHg -f- BiCU at 
35-40“ (25.4% yield C + 26.7% yield cis 1,2-dichIorohexene-l (3:9330)) see (1).] 
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3:9348 d.W-CHLORO-3-METHYLPENTANE C^nCl Beil. S.N. 10 

GH 3 Cl 

’ ' 'CHs CHj— d>-CH 2 .iH2 


C itself seems to be unreported. 

(The dextrorotatory isomer of C has, however, been studied (1) {2) {3). For prepn. of 
it from dextrorotatory 3-methylpentanol-l with SOCla see (1); b.p. 73° at 100 mm.' {1}, 
I>4 7 = 0.892, np = 1.4210 (1). — With Mg in dry ether this isomer yields (2) (3) RMgCl 
which with CO2 gives (2) (3) dextrorotatory 3-methylbexanoic acid-6, b.p. 115° at 16 mm. 
(2) (3), Df = 0.923 (3).] 1 

3:9348 (1) Levene, Marker, J. Biol. Chem. 91, 86 (1931). (2) Levene, Marker, J. Biol. Chem- 
95, 11 (1932). (3) Levene, Marker, J. Biol. Chem . 95, 161 (1932). 



3:9350 d,f-2-CHLORO-3-METHYLPENTANE CeHijCl 

(scc.-Butyl-methyl-carbinyl chloride) CHj H 

CH3.CH2 — (!) (!) — CH3 

‘ i ii 


B.P. 71 . 1 - 73 . 3 ” at 160 min. ( 1 ) 


Beil. S.N. 10 


[For formn. of C (together with other products) in reaction of 2-ethylbutanol-l (1 : 6223) 
with HC1 + ZnCl 2 see (1)]. 

C with Mg + dry ether yields (1) RMgCl which with 0 2 yields (1) 3-methylpentanol-2 
(1:6202); this ale. upon oxidn. with C1O3/H2SO4 yields (1) 3-methylpentanone-2 (2,4- 
dinitrophenylhydrazone, m.p. 71.2° (2), 70 5-72.5° (1)). 

3:9350 (l) Whitmore, Karnatz, J . Am. Chem. Soc. CO, 2535 (1938). (2) Drake, Veitch, J. Am. 
Chem. Soc 57, 2624 (1935). 


— 3-CHLORO CATECHOL OH 

. Cc 

B.P. 110-111° at 11 mm. M.P. 47° 

See 3:0745. Division A: Solids. 


C6H6O2CI 


BeU. VI — 

VIi-(388) 
VI 2 — , 


4-CHLORO CATECHOL 



CsHsOsCl Beil. VI - 783 
VIi-(389) 
Vl2-(787) 


B.P. 139° at 10 nun. M.P. 90-91° 


See 3 : 2470. Division A: Solids. 
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3:9340-3:9346 


3:9340 d^-l.e-DICHLOROHEXANE CeHuCI* Beil. I - 144 

Cl Cl Ii-( 52) 

CHr-C~CH 2 .CH 2 .CH 2 .CH 2 Ir “ 

A 

B.P. 74-78° at 10 mm. (1) 

Heavy oil with agreeable odor. — * Insol aq. 

(For prepn. of C (50% yield (1)) from N-benzoyI-2-methylpiperidine (tf-benzoyl-a- 
pjpecoline) (Beil XX-97] with PCI, (1), from hexanedioI-1,5 (Beil. 1-484] or the corre- 
sponding internal ether, 2-methyltetrahydropyran [Beil. XVII-13], by repeated treatment 
with HC1 (2), or from hexamethylenediamine [Beil. IV-269] with NOC1 (3) see indie, refs.] 

3:9340 (1) von Braun, Sobecld, Ber 44, 1042-1043 (1911). (2) Lipp, her. 18, 3283-3286 (1885). 
(3) Bsolonma, J. Buss. Phys.-Chem. Soc. 30, 606-632 (1898); Cent. 1890, 1 25. 


2 ,2-Dl CHLOROHEX ANE Cl 

CH 3 .CH 1 .CH 2 .CH 2 — i-CHj 


C 6 H 12 C1 2 


Beil. S.N. 10 


B.P. 68 ° at 49 mm. (1) D\ 5 =* 1.0150 (1) ng = 1.4353 (1) 

[Forformn. of C (40% yield (1) together with 20% yield (1 ) of 2-chlorohexene-l (3:7530)) 
from hexyne-1 (1 :8055) with HC1 gas + BiCIa see (1) ) 

C htd. at 95 s with soln of solid KOH in n-propy] ale. gives (60.5% yield (1» 2-chloro- 
hexeno-1 (3:7530). 

3:0342 (1) Hennion, Welsh. J. Am. Chem. Soc. C2, 1367-1368 (1940). 


3:9344 3,4-DICHLOROHEXANE Cl Cl CsHuCh Beil S.N. 10 

CHj CH, — dt — C — CHj CH, 

k ll 

8 .P. OU-70" at 30 nun. (1) D 1° - 1.055 (1) n?? - 1.4490 (1) 

Colorless liq. with sweetish odor. 

(For prepn. of C from hexene-3 (1:8270) with Cl 2 in CHClj at —30° to —40° (67% yield 
0». or with SOjCl, at 40-50° (1), or with PCI, in CC1 4 (1) see (1).] 

3:9344 (l) Spieglcr, Tinker, J. Am. Chcm Soc. 61, 941-942 (1939). 


3:0340 <f;-2,3-DICHLORO-2-METHYI,PENTANE CjIInClj BeiL I — 

n ch, ii— 

CHi.cn, — d; — i — ch, Wm) 

&i ki 

B.P. 82-84* at 45 nun. ( 1 ) 

(For formn. of 0 from 2-methylpentcne-2 (1:8275) with Cl, in CHC1, (some 2-(or 3)- 
ehlt>ro-2-tncthj Ipcntane (3:7490) is also formed) see (1) ] 

3:9316 (l) van RKvchcm. Bull. toe. chim. Bile- 32, 149-150 (1923). 



3:0900-3:0015 


DIVISION A 


114 


Cryst. pdr. from CeHe + It. pet. (1). — Sol, ether, CHClj, C®H«; insol. aq. 

[For prepn. of C from 0-naphthoic acid (1:0800) with PCls (2) (3) or with SOCI2 (100% 
yield {4}) (1} (5) see indie. rcfs.J 

C with ter bases + KjSsOs (6) or C with calcium 5-naphthoate at 150-100° {7} yields 
0-naphthoic acid anhydride, m.p. 134° (7) [cf. a-naphthoyl chloride (3 : 6930)]. 

■ corresp. /9-naphthyl ketones: e g., with biphenyl 

■-1 ■ * •: 1 ■ ‘,3- (10), 2,6- (11), and 2,7-{12)dimethylnaphtha- 

■ { ‘ ) • ’ U with ItMgXcpds. also yields 0-naphthyl ketones; 

e.g., sco (14).] 

[For use of 0 in prepn. of vat dyes from mono- and diamino-anthraquinones see (15).} 

C with hydrazine hydrate yields (5) both £-naphthoylhydrazinc (fl-naphthoylbydrazide), 
cryst. from ale., m.p. 147.5° (5), and N,2V / ~&is-(/J-naphthoyl)hydrazinc, cryst. from AcOH, 
m.p. 241° (5). 

I ) on hydrolysis yields /S-naphthoic acid (1 .*0800), m.p. 184°. — For the amide, anilide, 
p-toluididc, and other dcrivs. corrcap. to 0 sec ^-naphthoic acid (1:0800); in addition see 
below. 

® ^-Naphthoic 0~naphthalide: ndls. from hot CHClj, m.p. 238° (4). [From C 4* 0- 
naphthylaminc in C«Hg (4).] 

3:0000 (1) Bell, J. Chem. Soc. 1030, 10S5. (2) Vieth, Ann. 180, 317-319 (1S75). (3) Raiford, 

* . . ■ r .'1.01.1.1. rVirrpns. Ber. 56, 352 

I Praktika 

. ■ > (1876). 

(8) do Ceustor, Cent, 1932, 11 1290. J9/ Ciar, uti. u«, , . f- Chem. 

Soc. 1033, 1590. 

(11) Fieser, Dietz, Bcr. G2, 1831 (1929). (12) Cook. J. Chcm. Soc. 1931, 492. (13) Migita, 
Bull. Chem. Soc. Japan 7, 379 (1932). (14) Fieser, Seligman, J. Am. Chem. Soc. 58, 47S-4S0 
(1930) . (15) Meyer, Hopfif (to I.G.), Gcr. 432.579, Aug. 7, 1920; Cent. 1920, II 2231. 

3:0015 1,2,3,6-TETRACHLOROBENZENE Cl C 6 H 2 C1 4 BeU.V-204 

0 Cl Vr(H3) 

Vr(167) 

Cl 

M.P. 51° (1) (2) (3) B.P. 240° cor. (5) 

50.5-51.0° (4) 

50.3-51.3° (6) 

50-51° (5) (7) 

49’ (8) 

Ndls. from ale. — Spar. sol. cold ale.; cas. sol. CgHg, very eas. sol. CS« or lgr. — Volatile 
with steam. 

fFor nrenn. of C from 2,4,6-trichloroaniline [Beil. XI 1-627, XIIi-(312)] via diazotization 

— .... -*«"* */>* eifw mi «;«?r%12)) 


via tetrazotizaiion and warming with OujC'lj see {7j;to r jorum. ui u nuu* ? 

(3 : 09S0) with AlClj 4- S 2 CIj in SO2CI2 at 40° (10% pure C + G7% 1,2,4,5-tetraehloro- 
benzene (3:4115)) see (1); from “ * ‘ — *■ — ’ 4. PCls in s.t. 

at 200-300° see Beil. V-204; fre e (10) or 

2,5-dichlorobenzene-l,3-Ws-(sulfo . -(sulfonyl 

chloride) (4) on htg. in s.t. with PCls see indie, refs.; for formn. of C from 1,5,6-trichloro- 



12S9 LIQUIDS (WITH B.P. IlEPTD. AT RED. PRESS.) 3:9351-3:0352 

3:0351 DIMETHYL CHLOROMALEATE CeHiOiCl Beil. II — 

Cl— C — COOCHj Hi>(305) 

H — $ — COOCHj 

B.P. 100.5“ cor. at 18 mm. (1| DK«. ■= 1.2775 (1) 

100“ at 17 mm. (21 Df = 1.270 (21 n|?» ■= 1.401 (2) 

Oi s “ - 1.2775 (2) nj,V = 1.4G170 (2) 

(For prcpn. of C from chloromaleic anhydride (3:0280) with abs. MeOH + cone. ILSO* 
in cold sec (2).J 

3:0331 {1} IVatdcn, Swinne, Z. physik. Chem. 79, 741 (1912). (2) von Auwers, Harrcs, Der. G2, 
1GS1, 1G86-1G37 (1929). 


3:9353 ADIPYL (DI) CHLORIDE CftHsOjCU 

0=C — (CHj)« — 0=0 

ii ii 


Beil. II - G53 
IM277) 
n~(G75) 


B.P. 130-132° at 18 mm., si. dec. (1) 
125-128* at 11 mm., si. dec. (1) 
125° at 11 mm. (2) 

83-85° at 1 mm. (3) 


]For prepn. of 0 from adipic acid (1:0775) with PClj (5) (yield: 79% (4), 50% (1)), 
with rCU (5) (82% yield (6)), with PCU + ZnCl 2 (76% yield (4)), or with SOClj (yield: 
100%, (2), 90% (3), 81% (4), 60% (7)) (8) (9) {10)_(19) sec mdic. refs.] 

]For study of rcactn. of 0 with Cl 2 sec (11); of C with Brs sec (11) (12) (13) (19); with 
diethyl sodio-malonate sec (14); with MeZnI or EtZnI see (7); with tricthylamine or with 
pyridine in Calls see (15).) 

IC with MCh + CfiH« gives (75-81% yield (9)) (S) (1) (G) (10) l.G-diphenylhcvanedL 
onol.C (dibenzoylbutanc) (Bed. VII-777, VIIi-(404)j, cryst. from ale., mp. 106-107° 
(9), 107° (G) (16) (note that some 3-bcnzoyl-n-valcric acid (Beil Xi-(339)i, m.p. 78° (1G) 
77-78° (17) (p-mtrophcnylhydmzone, m.p. 187° (17), scmicarbazone, m.p, 187° (17)), is, 
also formed). — For rcactn. of 6 with AICU *(- toluene, m-xylene, p-xylene, mcbitylcnc, 
(18) or chlorobenzene (8) sec indie, refs ) 

C on hydrolysis yields adipic acid (1:0775) (for the diamide, dianilide, di-p-loluidide, 
and other dcrivs. corrcsp. to C see 1 :0775). 


3:6352 (I) Et&ix. Ann. chim. (7) 9, 3G9-377 (1S9C). (2) TrOscW, Maicr, Monalsh. 59, 271-272 
U932). (3) Licscr. Macum, Ann. 518, 220-251 (1911). C A. 37, 4099 (1913). (4) Clark. Hell. 
Irani, Hoy. Soc. Can. (3) 27, 111 07-103 (1033). (5) ttuwdi. Ann. 399. 179-180 (1913). (0) 
9or*eho, Woltemann, tier. 45, 3715-3719 (1912) (7) Blaise, Koehler. Hull. ioc. c5tm. (4) 5, 

C ' ' -i 

( - ’■ ' ‘ . ' ' 
f - . 



3:9360-3:9364 


DIVISION C 


1290 


DIMETHYL d.Z-tr.a'-DICHLORO- CaHgOiCla Beil. H — 


SUCCINATE 

COOCHs 

Hi-(2G7) 

B.P. 116.6-120.5° cor. at 12.5 mm. 

See 3: 0485. Division A: Solids. 

H — dj — Cl 

H— C— Cl 
ioOCHa . 

M.P. 43“ 

H2-(557) 


2-CHLORO CY CLOHEXANONE 


CeHsOCI 




h 2 c' Nj- ci 


!H 2 


H.i 


V 

Hs 


B.P. 88-90” at 16 mm. M.P. 23-24“ 

See 3:0120. Division A: Solids. 

3:9360 3-CHLORO CYCLOHEXANONE 


H 2 C 

H 2 < 


o 

h 

y \ 


l i: 

V 

h 2 


ch 2 


ih 2 




3:9364 4-CHLORO CYCLOHEXANONE 


CflHsOCl 


Beil. VH - 10 

vn r ( 8) 


n 2 D ° = 1.4825 


CjHgOCl 


B.P. 91-92° at 14 mm. (1). 

-* Colorless oil. — C does not fume in air or attack skin (1). 

tFor prepn. from cyclohexen-l-one-3 -f- dry HC1 in dry ether see (l).J 

3:9360 (!) K6tz, Grethe. J. prakt. Chem (2) 80, 503-504 (1909). 


Beil. S.N. 612 


B.P. 95° at 17 mm. {1) 


h 2 </^ 

H.l 


V 


X. 


ch 2 

:h 2 


a 


Jig - 1.4867 (I) 


Liq. with penetrating odor (1). 

IFor prepn. from 4*chlorocyclohexanol-l (3:9376) by oxidn. with Cr 03 see (1) (3).] 
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LIQUIDS (WITH B.P. REPTD. AT RED. PRESS ) 


3:0304-3:9373 


© 4-Cblorocyclohexanone-l semicaibazone: from C + f^nucarbazide HC1 + KOAc (1); 
cryst. from aq., mp. 191* (block) (1); 196° (2). 

3:9361 (I) Sabctay, Palfray, Bull. toe. ehim. (4) 43, 900 (192S). (2) Palfray, Roths tcin, Compt. 
rend 190, 914 (1930). (3) Backer. Tamsma, Rtc. tmv. ehim. 57, 1205-1206 (1938). 

3:93G8 ETHYL a-CHLOROISOCROTONATE CrfljOjCl BeiL H — 

CHj — C — II Hj — 

C,H,OOC-i!^-Cl n r (3B0) 

B.P. 75* at 30 mm. (1) ©“ - 1.100 (1) ni?, = 1.4530 (1) 

58” at 12 mm. (1) Dj* = 1.1021 (1) 

' [S« also ethyl a-cblorocrolonale (3:8523).] 

[For prepn. of C from Ag salt_of <r-chloroisocrotonic acid (3:1615) with CjH|I sec (I); 
note that attempts to prepare C from a-chloro-isocrotonic acid (3:1615) in EtOH with 
cone. H 2 SO 4 at 100° give only (1) the stcrcoisomcric ethyl a*chIorocrotonato (3:8523).) 

C with ale. KOII at room temp, gives upon acidification a-chloroisocrotonic acid (3: 1615), 
m p. 66*. 

3:9358 (I) von Auwers, Ann. 432, 61-G2 (1923) 

3:9372 aec.-BUTYL TRICHLOROACETATE CftHjOjClj BeiL S.N. ICO 

cn,cn,cn o.co.ccij 
in, 

B.P. 88-80’ at 10 mm. (1) D\' = 1.252 (1) ng - 1.4440 (1) 

[For prepn. (82-80% yield) from butanol-2 (1:G155) 4- trichloroacetic ac. (3:1150) 
w|l)J 

[For study of chlorination of C sec (I).) 

3:9372 (1) Waddle, Adkins. J Am.Chem Soc. Cl, 3361-3361 (1939). 

fer-BUTYL TRICHLOROACETATE C*H,OjCb BetI.S.N. 100 

CbC.COOC«H, 


B.P. 37* at 1 mm. M.P. 25.5* t>? - 1.2303 nl 5 - 1.4398 

See 3:0138. Division A: Solids. 


3:9373 METHYL r-(CHLOROFORMYL)-n-BUTYRATE 0*11,0,01 
(*r-(Carbomethox)')-n-lnjtiTyl chloride) CHj — CITj— COOCII, 

iiir-c-a 

h 

B.P. 110* ct 30 mm. (1) 

110-113* ,123 mm. (!) 


HO’ it 20 mm. (2) 


BeILSjr.172 


Kmc that C b bosh an acid chloride and an ester. 



3:9373-3:9374 


DIVISION C 


1292 


t ; [For.pxcpn. of C from methyl hydrogen glutarate [Beil. Il2-(565)} (b.p. 158° at 27 nun. 
(1), 153° at 20 mm. (2), 150-151“ at 10 mm. (3), D'J - 1.164 (3), ng = 1.4392 (3), itself 
obtd. from glutaric anhydride with MeOH {2} (1)) with SOCI2 at 20° for 12 hrs., then at 
30° for 3 hrs. (yield 93% (1), 87%' (5)) (2), see indie, refs.] 

[For behavior of C with EtMgl in toluene followed by hydrolysis giving 5-keto-n-heptanoic 
acid, m.p. 50° see (2); for reaction of C with atoxyl see (1).] 

[For use of C in Friedel-Crafts type of reaction see (4).] 

[C on catalytic hydrogenation as directed gives (70-85% yield (5)) methyl y-formyl 
n-butyrate, b.p. 100-103° at 23 mm. (corresp. 2,4-dinitrophenylhydrazone, ra.p.'105-106°) 

W.| f 

3:0373 (1) Morgan, Walton, J. Chem. Soc 1032, 277. (2) Cluttcrbuck, Rnper,' Biochcm. J. 19, 
393-394 (1925). (3) Fourneau, Sabetny, Bull. soc. chim. (4) 45, 838-839 (1929). (4) Robinson, 
Walker, J. Chem. Soc. 1037, 62, 66-67. (5) Harris, Wolf, Mozingo, Arth, Anderson, Easton, 
Folkers, J. Am. Chem. Soc. 67, 2098 (1945). 


TRICHLOROPARALDEHYDE 0 C 6 H 9 0 3 CI, 

da I1C— C 


CICH2 — CH 


i «] 
XT ^ 

■ 4h 2 C1 

B.P. 142“ at 10 m M.P. 87-87.5“ cor. 

■See 3:2300. Division A: Solids 


-CH2CI 


Beil. XIX - 386 
XIXi-(80?j 


3:9374 cis-2-CHLOROCYCLOHEXANOL-l OH CjHuOCl Beil. S.N. 502 
(cis-Cyclohexene chlorohydrin) ^ 

HiC^ HllC— Cl 

d;H : 

■ • V 

h 2 

B.P. 93-94“ at 26 mm. U) B- s - 1.1201 (1) n$ = 1.48G0 (1) 

■ ' 76" at 15 mm. (2) Z>!? - 1.160 (2) nj? - 1.4800 (2) 

[See also trans-2-chlorocydohexanol-l (3:0175).] 

[For prepn. of C from 2-chlo ro cyclohexanone- 1 (3:0120) by.reductn. with isopropyl 
MgCl, ler-butyl MgX, or cyclohexanyl MgX (the prod, is actually a mixt. of 0 (72-73%) 
.with the trans isomer (27-28%) see (1); for formn. of C from cyclohexene (1:8070) with 
HOC1 see (2) cf. (5) (this method is claimed by (2) to yield some G, but according to (1) 
gives solely the Irons isomer).] t 

C with aq. NaOH gives on refluxing (76% yield (1)) cyclohexanone (1:5465) (note 
difference from the trans isomer which gives cyclohexene ’oxide). -~C with cone. HC1 or 
with ZnCl2 in ether shows no tendency to convert to the trans isomer (1). 

(Note: the following derivatives are listed as trans on the assumption of inversion during 
formation.) -i - ... ... 
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LIQUIDS (WITH B.P. RIITTD. AT RHD. TRUSS.) 


3:0174-5:0370 


— -fmns-2-Chloroqrdohcxanjl acetate: const*. not reported {4). 

f rcna- 2 -Chlof ocyclohe xanyl A-phenylurc thane: m.p. 5C-59* (3). I From C + phenyl 

isocyanate in It. pet. (3) ] 

frffm-2-ChIorocydoheranyl A'-(a-naphthyl)carbamflte: mp. 1&5’{1J. {From 0 with 

a-naphthyl isocyanate htd. 4 hrs. at 100* (1) ) 

3:9374 (1) Bartlett. J. dm. CAm. Soc. 57, 221-227 (1935). ( 2 ) Godehot. Mouwon, Grander. 

trr.d. 200, "IS-740 (1035). (3) Cook. Hewitt, Lawrrnrc, J. CKrrx. Hoe. 1930, 75. (1) 
Wfru'ein. Buckles. J. Art Chtrt. Hoc G5, GIG (1913). (5) Newman. Von der Wrrf, J. dm. CAcm. 
&K. 07, 235 (1915). 


— lranr-2-CHLOROCYCLOHEXAHOL-l Oil C«UuOCI 

4 

H : c / Jiacit 

II;i (III; 

\/ 

Hi 

B.P. 10 1-1 Or.* at 46 mm. M.P. 20* DV - 1 .UI 1 

3:0175. /liiinoa .1' Solids. 


Beil. VI - 7 
VI:- 
Vlr(IS) 


n{? - 1.4850 


3:0370 4-CHLOROCYCLOHEXANOL-l 
(Quinhol chlorohydrin) 


II 011 

V 

II.C^ CIIi 

H,i in, 


V 

v. / Yi 


C.IIuOCl 


BeU. VI — 
VI.- 
VlrdBJ 


B.P. ion - >! It mm. (1) 
105* at 12 mra. (2) 


nl’ - 1. 1 4.i.-. (2) nj; - Minn o 


C« od. 

n ,, r ptrpn. from ryiinltol (ryrb'bei.med»t>M,-4) (lied. VI-71) By btj*. with cone. It Cl re»* 
0) (2); fur fom.n from rrsorrilol (ejrl >beaanrd»o1-l,3) IRcd VI-740] with cone. ] {Cl 

-nil 

{C c-n rtf! atlnc 2 iUvs in dry ether with Na yields (.1) (hv !««*< rf JI(‘l and rrarr.) cyd *- 
},p. G7-/-.S* at 14 ram, iff ~ 0 0125. r.J? - l JCJ7; .V-pVsrj i-arf rimste, 
j'-.p. vy (BVv-V) (1)1 — (0 with j*i*d KOH in ether n only j*artially irseirfurr'jM to 
t ?'J hi, oxa on (1) J 

CcnottSn with Cj<>i jic!l* (1) (3) 4-ehl>w*-yd hctar^nM n ayr.i) 

IT! * *~tyl drfir, « f 0 U an nil. Bp III-l 12*o>r. at 1*1 nm., f) 1 ,* J *» 1.I2S2, l AM 

C2>1 

7> l-Odrcecydiherj! 5’-rif=jlc*tUrtit( : rip 99* (2) 

* **7« III *»*-•*>. /»„" »v f«i 41, yu (IV>\ {:) !V'r»v. It-** 

Vtmyt i*», p->j,7aj (Jj It *V»* c.m;/. tt~A 1«, 9 13 M5 tlvS" 7 . 



359380-3:9394 


DIVISION C 
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3: 9380 n-AMYL CHLOROFORM ATE C*HuQjCl Beil. S.N. 199 

(n-Amyl chlorocarbonate) n-CsHu 0.C0.C1 

B.P. 60-62° at 15 mm. (1) ni, 8 = 1.4181 (2) 

53.4H54.5 0 at 11 mm. (2) 

€) on htg. with quinoline dec. at 72* {3) into n-'amyl chloride (3:7460) + CO 2 ; C on htg 
with ZnCl 2 gives these + amylene (and its polymers) + HC1 (4). 

3:9380 (l) Eastman Organic Chemicals, List No. 36 (1946). (2) Kohlransch, Sabathy, Monateh. 
72, 307 (1939). (3) Carrfe, Bull soc. chim. (5) 3, 1069 (1936). (4) Underwood, Barfl, J. Am 
Chem. Soc. 67, 2729 (1935). 

3:9384 n-PROPYL d»I-a-CHLOROPROPIONATE CbHuOjCI BeU. S.N. 163 

H 

n-C 3 H,.O.CO i.CHj 
1 

B.P. — £> 5 ° = 1.0478 11) = 1.4218(1) 

3:9381 (1) Schianberg, Z. phyiik. Chan. A-172, 230 (1935). 

3:9388 ISOPROPYL 0-CHLOROPROPIONATE CeHnOjCl 
(CHi) 2 CH 0 CO.CH, CH.C1 

B.P. - Df - 1.0503 (1) 

3:9388 (1) Schjanberg, Z. physik. Chem. A-172, 231 (1936). 

3:9390 p-(5-HYDROXYETHOXY)ETHYL CHLORO ACETATE BeU. S.N. ICO 

(Diethylene glycol mono(chloroacetatc)) CeHn0 4 CI 

HOCH 2 .CH 2 .O.CB 2 ch 2 o.co.ch 2 ci 

B.P. 130-142° at 0.2 mm. (1> 

Viscous oil, insol in &q. but slowly dissolving when shaken with aq. because of hydrolysis 
to diethylene glycol (1:6525) + chloroacetic ac. (3:1370) (1). 

3:9390 (l) Meerwein, SQnke, J. prakt. Chem. (2) 137, 317 (1933). 

3: 9394 FORMALDEHYDE 0/-DICHLORO- C 6 H u 0 2 Cj 2 BeU. I — 

ISOPROPYL-ETHYL-ACETAL (ClCHa^CH.O.CH^O.QzH* II— 

(ftjS'-Dichloroisopropyl-ethyl-formal) Ij-(640) 

B.P. OS-98” at 16 mm. (I) BJJ = 1.183 (2) ntf = 1.44913 (2) 

90-91° at 12 mm. (2) 

Colorless liq- with ethereal odor. 

(For ptepn. of C from epichlorohydrin (3-chlQro-l,2-epoxypropane) (3:5358) + chloro- 
methyl ethyl ether (3:7195) see (1) (2).] 


BeU. S.N. 162 
«d = 1.4230 (1) 



1295 LIQUIDS (WITH B.P. REPTD. AT RED. PRESS.) 


3:9394-3:9396 


3:9394 (1) Blanchard, Bull. soc. ehim. (4) 39, 1265 (1926). (2) Blanchard, Bull. soc. chim. (4) 
49, 285 (1931). 


3:9395 6-CHLOROHEXANOL-l CH 2 .(CH 2 )4 CH 2 OH CgH^OCl Beil. S.N. 24 
{ w-Chloro-n-hexy 1 alcohol) ^ 

B.P. 116-117° at 19 mm. (1) 

112° at 17 mm. (1) 

[For prepn of G from a , &>-hexamethylene glycol [Beil. 1-484, Ij-(251), Ij-(55I)] (bp 
145-149° at 18 mm. (2)) with cone. HCI as directed {1 } cf. (2) (yields: 65% (3)) see indie, 
refs.) 

[C with KSEt in ale. htd. H hr. gives (1) ethyl 6-hydro xy-n-hexyl sulfide, colorless oil, 
bp. 134-136° at 17 mm.; this prod with SOCl 2 + diethylanilme in CCL at 55° gives (1) 
6-chloro-n-hexyl ethyl sulfide, b.p. 128-131“ at 26 mm.] 

C with thiophenol has not been studied [however, 6-chloro-n-hexyl acetate with excess 
thiophenol in aq. NaOHhtd 3 hrs. gives (85% yield (2)) 6-hydroxy-n-hexyl phenyl sulfide, 
pi from It. pet., m.p. 43°; this prod, with SOCl 2 -f- diethylaniline in CCU yields (2) 6- 
chloro-n-hexyl phenyl sulfide, m.p. 7-8° (undistillable)] 

[C (1 mole) with EtsNH (2 moles) m s.t. at 100° for 16 hrs gives (58% yield (4)) 6- 
(diethylamino)hexanol-l, b.p. 96-99° at 2 mm. (4), this prod with SOCl 2 in CHCU gives 
(39% yield (4)) 6-(diethylamino)-n-hexyl chloride, b.p. 118-120° at 19 mm ] 

C with morpholine gives (5) aim. quant. 6-(4-raorpholinyl)hexanoM, b p. 146 0-147.0° 
at 5 mm., D\ s = 0.9884, nj) = 1.4750 (corresp N-(a-naphthyl)carbamate, m.p 71.0- 
72 0° cor.) (5). — G (1 mole) with IV-phenylpiperazine (2 moles) at 100° for 5 hrs gives (3) 
in aim. 100% yield (as salt) N-(6-hydroxy-n-hexyl)-N'-phenyIpiperazine, m.p. 65.5-67.0° 
cor. (corresp. N-phenylcarbamate, m p. 91.5-93.0° cor ) (3). 

6-Chloro-n-hexyl acetate: oil, b.p 113-116° at 17 mm [Prepd. indirectly (2)] 

® 6-Chloro-n-hexyl //-phenylcarbamate: m.p 49-50° (3). 

3:9395 (l) Bennett, Turner, J. Chem. Soc 1938, 813-815 (2) Bennett, Mosses, J. Chem. Soc. 

1931, 1698-1699. (3) Anderson, Pollard, J Am. Chem. Soc. 61, 3439-3440 (1939). (4) Work. 
J. Chem. Soc. 1912, 428. (5) Anderson, Pollard, J. Am. Chem. Soc 61, 3440-3441 (1939). 


3:9396 n-BUTYL a-CHLOROETHYL ETHER 
(a-Chloroethyl n-butyl ether) 


H CeHnOCl BeU. S.N. 78 
CHj i O n-C(fij 


B.P. 48.9-50.3“ cor. at 11 nun. (1) Df = 0.9335 (1) r&° ^ 1.4155 (1) 

C decomposes considerably if distd at ord. press. (2). 

[For prepn. (95% yield (1)) from paraldehyde (1:0170) + n-butyl ale. (1:6180) + 
<hy IIC1 see (I).] 

C on stdg. polymerizes to dark tarry residue (1). 

(C on bromination yields a,/J-dibromocthyl n-butyl ether (2).] 

C on shaking with aq yields acetaldehyde (1 :0100), n-butyl ale. (1:6180), + HCI. 

3:8396 (I) Henze, Murchison. J. Am. Chem. Soc. 53, 4077-4079 (1931). (2) Dykstra, Lewis, 
!k»rd, J • Am. Chem. Soc. 52, 3399-3400 (1930). 
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— 2,6-DICHLOROBENZAL (DI) CHLORIDE C7H4CI4 BeU.V -302 

Cl Vx-’ 

< J>CHC1 2 Vr(334) 

' Cl 

B.P. 118-120° at 14 mm. M.P. 43° 

See 3 : 0490. Division A: Solids. ' 1 1 ! 


3:9397 2,3,4,5-TETRACHLOROBENZAL (DI)CHLORIDE C 7 H 2 C1 8 ' Beil. S.N. 4GG 

Cl ■ ( ' . 

c<"~>chci 2 
cl Cl 

No physical constants on C are available. , , 

[For prepn. of C from 2,3,4,5-tetrachlorotoluene (3:2710) with Cl 2 see (1).] 

C on hydrolysis (presumably with strong H2SO4) gives (1) 2,3,4,5-tetrachlorobenzal- 
dehyde (3:3140). 

3:9397 (1) Chem. Fabrik Griesheim-Elektron, Brit. 251,511, May 27, 1926; Cent. 1926, II 2355; 
C.A. 21, 1361 (1927); French 603,650, April 26. 1926; Cent. 1926, II 2355; not in C.A. 


C7H4CI4 Beil. V- 302 
Vx- 
V*- 


Oil with penetrating odor. 

(For prepn. of C from 2,6-dichlorobenzaldehyde (3:1690) with PCls (90% yield (1)) 
(2) (note the intermediate formn. of bis-(a, 2, 6-trichlorobenzyl) ether, (2)) or from 2,6-, 
dichloro toluene (3:6270) with Cl 2 (4) see indie, refs] 

C is extremely resistant to hydrolysis with either acid or alkali or conc.HjSO^; for details 
see (3) (5). 

JFor condens. of C with various phenols (e.g., 2,4-dichlorophenol (3:0560)) in prepn. of 
mothproofing agts. see (6).] 


3:9398 2,6-DICHLOROBENZAL (DI) CHLORIDE 

CHCla 



B.P. 124r-126° at 16 mm. (1) 


French 39,334, Oct. 12, 1931. Cent. 1932, 1 3013. 


•hint. 52, 
gy, Ger. 
' (1933). 
4, 1030; 


3:9399 2,4-DICHLOROBENZAL (DI) CHLORIDE C7H1CI4 Beil. S.N. 460 

ci<^ ^)chci 2 

, . Cl 

This compound appears to be unreported. However, for many isomeric compounds see 
the Formula Index. 
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3:9402 6-CHLORO-5-METHYLHEXE N -l-YNE-3 CjH 9 CI 

(2-Chloro-2-methylhexen-5-yne-3; Cl 

dimethyl-vinylethynyl-carbinyl 

chloride) CH 2 =CH— Ce=C— C— CH 3 

CHj 


B.P. 48-49° at 28 mm. (1) 
31-33° at 10 mm. (1) 


ntf = 1.4812 (1) 


[For prepn. of C from dimethyl-vinylethynyl-carbinol (b.p. 58-69° at 13 mm , D\ 5 — 
0 8925, ntf - 1.4786 (2), see (1).I 

[C with phenol + KOH in acetone refluxed 3 hrs. yields (3) about equal amts, of 2- 
methylhcxadien-l,5-yne-3 (a-isopropenyl-0-vinyl-acetylene) + the phenyl ether of C 
(dimcthyl-phenoxy-vinylethynyl-methane), b.p. 105.5° at 7 mm., Dj 6 = 0.9714, = 

1.5350 (3).] 

3:0102 (l) Nazarov, Bull, acad sex. U.R.S S , Classt *cv math, nat., Ser. chim. 1938, 695-705; 
Cent. 1033, II 3403; C.A 33, 5682 (1939). (2) Nazarov, Bull, acad sex U.R.S.S., Classe set. 
math, nat., Ser chim 1938, 083-694; Cent. 1039, II 3402; C.A. 33, 5682 (1939). (3) Nazarov, 
Ekzarova, Bull, acad sci. U.R.S.S., Classe sex. chim. 1941, 423-130; C.A. 3C, 1298 (19-12). 


3:9400 l-CHLORO-3-ETHYLPENTADIENE-l,2 Cl C 7 H U C1 Beil. S.N. 13 

CHjCHj— c=c=<!:h 

' QH, 

B.P. 85-88” ntlOO mm. (1) t>J” - 0.0207 (!) nj ! ! » 1.47030 (1) 

D',’ s - 0.0329 (1) 7iJ 85 = 1.48431 (1) 

(For prepn. of C from 3-ethylpcntyn-l-ol-3 (diethyl-ethyny 1-carbinol ) [Beil. Ij- (230), 
I*-(50C)] (1) directly, or from the intermediate l-chloro-3-ethylpentyne-l (3:9410) by 
rcarr., on shaking either with aq HC1 contg. CU 2 CI 2 -f NILC1 (some 3-ethy]pentcn-3-yne-l 
also being formed in the latter case) see (1) J 
C with aq. -fCaCOj first isomenzes to l-chloro-3-etbylpcntyne-l (3:9410) which then 
yields 3-ethylpentyn-l*ol-3 (b p. 13G-137 0 , D\ 7 = 0 8748; iV-phenylcarbamatc, m.p. 62- 
53® (1); allophanatc, m p. 130-131° (2)) and 3-cthylpenten-3-ync-l, b.p. 41— 13° at 100 mm , 
D\ 3 ~ 0.7733, ni 3 = 1.43902, nj, 3 « 1.45224 (I). 

3:0106 (l) T. A. Favorskaya, I A. Favorskaya, J. Gen Chem. (U-S.S.R.) 10, 451—160 (1940); 
C.A. 31, 7814 (19-10). (2) Locquin, Sung, Bull. soc. chim. (4) 35, 601 (1921). 


3:0110 1-CHLOR0-3-ETHYLPENTYNE-1 Cl 
CHj CHj — CII — C—d) 

£-n, 

B.P. 73-70" at 100 nun. (1) Ol* 5 - 0 


■ 0.0330(1) nJ ,J> - 1.44372 (I) 
. 0.9330 (I) n'f* . 1.43304 (1) 


IFor prepn. of 0 from 3-cthylpcntyn-l-ol-3 (diethyl-cthynyl-carbinol) [Beil, Ij-(23G), 
lj-(506)J (l) on staking with IIC1 alone, or with IIC1 + CuiClj + NTI«C1 (70% yield 
together in the Latter case with a maximum of 25-30% l-chloro-3-cthy lpentadiene-1 ,2 
(3:9106)) fee (1).] 
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C on shaking with HCI + CujCfe -f- NH4CI is partly converted to l-chloro-3~ethyI- 
pentadiene-1.2 (3:9406) (some 3-ethylpenten-3-yne-l also being formed), but without the 
HCI no action occurs (1). 

C easily loses HCI yielding 3-ethylpenten-3-yne-l, b.p. 41-43° at 100 mm., D* 3 = 0.7733, 
n£ 3 _ = 1.43962, n l B 3 « 1.45224 (1). 

C upon hydrolysis (1) with aq. + CaC0 3 gives a mixt. of 3-ethylpentyn-l*ol-3 (b.p. 
136-137°, Di 7 = 0.8748, = 1.4385, n^* = 1.44697 (1) [AT-phenylcarbamate, m.p. 52- 

53° (1), allophanate, up. 130-131° (2)J) and 3-ethylpenten-3-yne-l (see above). 

3:9410 (1) T. A. Favorskaya, I. A. Favorskaya, J. Gen. Chem. (U.S.S.R.) 10, 451-460 (1940); 
C.A. 34, 7844 (1940). (2) Locquin, Sung, BuU. soc. chim. (4) 35, 601 (1924). 

3:9412 tf,?-3-CHLOROHEPTENE-l C7H13CI BeiL S.N. 11 

(n-Butyl-vinyl-carbinyl chloride) H 

CH 3 CH2.CH3.CH2— i-CH=CH 2 , 

(tl, 

C as such ia as yet unreported, but both of the opt. active stereoisomerides have been 
prepared. 

[The dextrorotatory isomer, b.p. 92-94° at 125 mm. (1), 87-88° at 90 mm. (1), D\ s » 
0.8857 (1), has been obtd. from levorotatory hepten-l-ol-3 (n-butyl-vinyl-carbinol) (Beil. 
I2- (488)] with PCls in dry ether (1), with PCU + pyridine (2), or from levorotatory 3- 
bromoheptene-1 (1) with LiCl in MeOH (1). 

[Upon ozonolysis in CHCI3 followed by Brj/aq. oxidn. of the resultant aldehyde, levorota- 
tory a-chlorocaproic acid, b.p. 80-95° at 1 mm., was obtd. (2).] 

[The levorotatory isomer, b.p. 87-90° at 92 mm. (3), D 35 = 0.8883 (4), no — 1*4380 (4), 
has been obtd. from dextrorotatory hepten-l-ol-3 (n-butyl-vinyl-carbinol) [Beil. I2- (483)1 
with PCls (3); upon catalytic hydrogenation it yields {3} dextrorotatory 3-chloroheptane, 
b.p. 87-90° at 113 mm., n^ 5 = 1.4221 (3); cf. d.Z-isomer (3:8080).] 

3 ; 9412 (1) Levene, Rothen, Kuna, J. Biol. Chem. 120, 787-790 (1937). (2) Levene, Haller, J. 
Biol. Chem. 83, 597 (1929). (3) Levene, Rothen, J. Biol. Chem. 119, 191-192 (1937). (4) 
Levene, Rothen, J. Chem. Phys. 5, 981 (1937). 


3:9414 4-CHLORO-3-METHYLHEXENE-2 


Cl CH 3 
CH 3 .CHr- i 


C 7 HijCI . Beil. I — 

MOD 

k=CH.CH 3 


B.P. 51° at 11.5 m (I) 


[For prepn. of C from 3-methylhexen-2-ol-4 [Beil. 1-447, Ii-(229)] with 6 N HCI see (1)1- 
3:9414 (1) Abehnann, Ber. 43, 1581 (1910). 


3:9418 4-CHLORO-2.4-DIMETHYLPENTENE-2 C 7 H IS C1 Befl.Sjr.il 

(2-Chloro-2,4-dimethylpentene-3; Cl 

trimethylcrotyl chloride) CHj _ c=CH _j_ CHj 

Ah, C^H, ' 

[C is too unstable for purification by distillation; however, it can be prepared in solution 
from 2,4-dimethylpenten-3-ol-2 (1) with PCb in dry ether.] 
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benzene (3:1400) with Clz in pres, of Ai/Hg see (11); from benzene (12), chlorobenzene 
(13), or diphenyl sulfone (14) with Clj followed by treatment with ale. KOH see indie, refs.] 
(For behavior of C with Iiq. Cls yielding addn. products see (15J.1 
(For behavior of G with NaOMe see (2) (16).] 

C on mononitration, e.g , by boilg. for hr. with 3 pts. HNO3 (D = 1.52) as directed 
(17), gives 96.7% yield (17) l,2,3,5-tetrachIoro-4-nitrobenzene, cryst. from spontaneous 
evapn. of ale. soln., m.p. 40-41® (17) (the m p. of 21-22° previously reported (5) was on 
impure material). 

C on dinitration, e.g., by boilg. with a mist. of 10 pts. fumg. HNOa ( D *= 1.52) + 4 pts. 
cone. HgSOi for 1 hr. and then pouring into aq. (17), gives (100% yield (17)) (9) 1, 2,3,5- 
tetrachloro-l,6-dmitrobenzene (Beil. V-2C6J, pi. from 90% AcOH, m p. 162° (9), 161-162° 
(17). (This prod, on htg. with aniline yields (9) (18) S-chloro-l^S-triandino-l.G-dmitro- 
benzene, crimson pi., m.p. 179° (9), 179-180° (18).) 

3:0015 (1) Silberrad, J. Chem. Soc . 121 , 1020 (1922). (2) Holleman, /tec. trav. chim. 39, 739. 
749 (1920). (3) WiUgerodt, Wileke, Ber. 43, 2752 (1910). (4) Olivier, Rcc. trav. cK\m. 39, 197 
(1020). (5) Beilstein, Kurbatow, Ann. 193 237-238 (1878) (6) Dadieu, Pongratz, Kohl- 

rausch, Monalsh. 61, 433-434 (1932). (7) Selioutissen, J. Am Chem. Soc . 55, 4539 (1933) 
(S) Gebauer-Fulnegg, Figdor, Monatah. 48, 633-G34 (1927). (9) Jackson, Carlton, Ber. 35, 

~ .' 31 ‘ • Molineus. Ann 415, 62 (1018). 

• «... . . ati, Ann. chim. (G) 6, 3S0, 3S4, 

I » ' (14) Otto, Ostrop, Ann. 141, 

105 (1807). (15) van der Linden, Bee. trav. chim. 55, 421-430 (1930). (1C) do Crauw. Rcc. 
Irav. eAim. 50, 787 (1931). (17) Berckmans, Holloman, Rec trav. chim. 44, 852-856 (1925). 
Ph) Qvist, Salo, Ada Acad. Aboensis Math. el Phus.8, No 4 (1934), Cent. 1934, II 595, Cent. 1936, 
l 540. 


3:0935 o^-TRICHLORO-n-BUTYRIC ACID 


M.P. 51.5-53° (1) 


Ci CtHsCbClj 

-i-CII-CGOH 

ii ii 


Beil, n -281 
III— 

Hr— 


Tbb from Igr. Spar. sol. oq., eas. sol. ale., ether, CjHs, CHCI3, CS2. 

(For prepn. of C from cither 0-chlorocrotonic acid (3:2625) or 0-chloroisocrotomc acid 
so ^ n ‘ CIj stood several days in the dark sec (1). J 
with granulated 2n stood for 6 weeks, then acidi6ed, yields (1) mainly 0-chloro- 
isocrotonic add (3:1300) accompanied by some <?-chlorocrotonic acid (3.2025); note that 
Watr is separated from latter by its greater volatility with steam.) 

... a< l- HajCOa soln. on boilg. loses both HC1 and COj yielding the highcr-boilg- 
l‘>l,-dichloropropene-l (3:5150). 

(R.| ^ c * KOH (2 moles) loses HC1 yielding (1) mainly a,0-d 1 chi oroi soc rn ton i c acid 
gj 5 m P' 75 5 s , accompanied by a little a./S-diehlorocro tonic acid (Beil. 11-118), 

P- - ; note that these are separated by the greater soly. of the former in Igr. (1). 
c chloride corrcsp. to C is unreported. 

~ ~ Methyl o^^-trkhloro-n-butyrate: unreported. 

“7* chi oro-n-b u tyr a te : unre ported. 

c *^>£'Tridiloro-n-butyraniide: unreported. 

"Afl-Trichloro-n-butyranllide: unreported. 

o3^-Trichlor&.n-butyr-cf-naphthttlide : unreported. 
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• [For prepn. of -0 from heptanone-4 (butyrone) (1:6447) with PCI5 see (1); note that 
heptyne-3 (1:8095), b.p. 105-106°, and 4-chloroheptene-3 (3:8023) are also formed (1). 
The earlier prepns. are regarded as impure.] ' , ' • 

3: 942C (l) Bourgeul, Bull. aoc. chim. (4) 35, 1636-1637 (1924). (2) Bourgeul, Ann. chim. (10) 
3, 372 (1925). 

*/ - o 

3:9428 2,4-DICHLORO-2,4-DIMETHYLPENTANE C 7 H U CI 2 Bell. S.N. 10 

Cl Cl 

CHa— i-OH!— i-CHj . ■ ■ 

in, ■ • ha. 


B.P. 51.5’, at 8 nun. (1) 

[For study of behavior of C with aq. ale. N/10 NaOH see (1).] 

3:9428 {l) Tishchenko, J. Gen. Chem. (U.S.S.R.) 9, 1380-1388 (1939); C.A. 34, 1611 (1940). 


3:9430 l 1 6-DICHLORO-3,3-DIMETHYIPENTANE C 7 H U C1 2 Beil. I — 



Cl CH 3 , Cl , 

• It- 


in,.cH,— i-cEwb, 

I2-(121) 


OH, 


B.P. 135° at 80 mm. (1) 

D'/ - 1.0017 (2) 

nj> = 1.48990 (2) 


68-69° at 8 mm. (2) 


[For prepn. of C from 3,3-dimethylpentanediol-l,5 (1) with SOCI2 refluxed for 4 hrs. 
(yield 80% (1)); from A r -benzoyl-4,4-dimethylpiperidine (2) with PCI5 see (2).] 

[For reactn. of C with ale. NaCN giving (yield: 80% (2), 40% (1)) 3,3-dimethyIpimelom- 
trile, cryst. from CeHc/lgr., m.p. 123° (2), b.p. 155-157° at 7 mm. (1), £>^o = 1-0936 {lb 
n d = 1 4404 ( 1), see indie, refs.] [This dinitrile upon htg. with cone. HC1 in s.t. 4 hrs. at 
120° gives (85% yield (2)) y.y-dimethylpimelic acid; ndls. from CaHe/lgr., m.p. 83° (2) 
(diamide, m.p. 176° (2); dianilide, m.p. 165° (2)).] , 

3:9430 (1) Miller, Adams, J. Am. Chem. Soc. 58, 789 (1936). (2) Komppa, Ber. 63, 1371-1372 
(1929). , • , 


3:9432 d,l-2-CHLOROHEPTANE 
, (n-Amyl-methyl-carbinyl chloride) 

CH 3 CH 2 CHj.CHj.CHj 


Cl 

2— i— ch 3 


c 7 h, 6 ci 


Beil. I- 154 
Il- 
ls — 


B.P. 46.0° at 19.5 mm. (1) 


D? 

D\ s 


- 0.8672 (1) n|? = 1.4221 (1) 
« 0.8725 (1> 


[For prepn. from heptanol-2 (1:6235) with cone. HC1 + ZnCl2 at 0° for 6-8 hrs. (60— 
64% yield (1)) see {1}.] 

6 converted to corresp. acetate by 7-hr. reflux with KOAc + AcOH, then hydrolyzed by 
6-hr. boilg. with 20% ale. KOH, and the resultant heptanol-2 oxidized with CrOs/H^SOi, 
gives {1} heptanone-2 (1:5460), pptd. as the semicarbazone, m.p. 123° {1). 

3:9432 (1) Sherrill, J. Am. Chem. Soc. 52, 1985-1988 (1930). ’ 
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6 on attempted distillation gave (1> almost quantitative yields of 2,4-diraethylpentadiene- 
1,3 (Beil- 1-257, MI2I), I r (236)J, b.p. 92-93° (1), 

{For reactn, of 6 with phenol + KjCX)? in acetone see (1).} 

3:9418 (1} Hurd. Cohen, J. Am Chem. Sew. 53, 1920-1922 (1931). 

3:9430 1,2-DICHLOROKEPTANE C) Cl C 7 HmC} 2 Beil. S.H. 10 

CH, CH, CH, CH. CHr-AH-^Hs 


B.P. 68-72” at 7 mm. (II Z>f « 1.064 (I| nj? = 1.4400 (1| 

(For prepn, of C from heptene -1 (1 : 8324) with Clj m CCL at —15° (13% yield (1)) or 
with SOCfe <3(W0% yield {!)) see (l).} 

C passed over soda-lime at 420° (3% yield) or htd to 250° with powdered KOH in mineral 
oil (33% yield) loses 2 HC1 giving (1) n-amylacetylene (1-8085) accompanied by other 
prods 

3:9120 (1) Bacbmano. HU), J. Am. Chem. Soc. 56, 2730-2731 (1934). 


3:9422 1,7-DICHI.OROffEPTANE C*Hu<% 

(Heptamethylene dichlonde) Cl Cl 

in 2 ch 2 ch 2 .ch 2 ch 2 ch 2 in * 

B.P. 120° at 28 nun. (1) 

(For prepn. of C (60% yield (1)) from IV.lV'-Ws-benzoylheptaroethylenediamine (Bed. 
IX-264J via conversion with PCI S to the corresp. fns-imidechlonde and distillation of the 
latter see (1); for formn of C (together with other prods.) from heptaraethylcnediamine 
(Beil. TV-271J + NOCl see (2) 1 


Bed. I- 154 
Ir- 
is— 


@ 1,7-Diphenoxyheptane (heptanediol-1,7 bis-pheayl ether) (Beil. YI-148]: colorless 
cyrst. fro m hot ale., ra.p. 53® (I J, 54.5-55 ° (2). (From C on htg. with excess NaOCeHj 
in ale. (1) {2}.) 

3:M22 ( 1 } von Braun, Muller. 'Bur. 38, 2347 (1905) (2) Ssolonina, J. Russ. Phys.~Chem. &nc, 

30, 606-632 (1898): Cent. 1898, 1 26. 

3:9424 2,2-DICHLOROHEPTANE a CrHjiClj Bed. S.N. 10 

CH3.CH5 CH3.CH2.CH7— i—CHj 

ii 

B.P. 77° «t 25.0ml. (I) 

[For prepn. of C from heptanone-2 («-&myi raethy] ketone) (1:5460) with PCI® (23% 
yield accompanied by 40% yield of 2-chloroheptene-l (3:7988)) see {l).j 

3:8124 (1) Baehmann, Hill, J. Am. Chem. 5<w. 66, 2730 (3934). 


3:0426 4,4-DICHLOROHEPTAWE Cl C ? H U C1 2 

CH S CH2.CHr-i-CH5.CH3.CH5 


BeR I - 154 
li— 

I*-(117) 


B.P. 86° at 27 mm. (1) 
60.5° at 11 mm. (2) 




1.008 (1) ng - 
1.006 (2) 


1.448 (1) (2) 
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3:9442 d,I-2-CHLORO-2,3-DIMETHYLPENTANE C 7 Hi 6 C1 BeiLS.N .10 
(sec.-Butyl-dimethyl-carbinyl CH 3 CH 3 

cU0ride) CHtCBr-L-LcB, 

A da 

B.P. 36-39° at 20 mm. (1) n§ = 1.4264 (1) 


G has been. obtd. (1) only as a by-product (10% yield) from the reactn. of 2,3-dimethyl- 
pentanol-2 with AICI 3 and CeHg; the structure assigned above should be accepted with 
reserve. 

3:9442 (l) Huston, Pox, Binder, J. Org. Chem. 3, 253 (1939). 


6-CHLORO-2-HYDROXYBENZALDEHYDE C 7 H 6 O 2 CI 
Cl 

B.P. 105° at 12 mm. M.P. 100° 

See 3: 2800. Division A: Solids. 


o 

OH 


Befl.vni-53 

vnii— 


3-CHLORO-4-HYDROXYBENZALDEHYDE C 7 H60 2 C1 
HQ< ^ ) >CHO 


B.P. 149-150° at 14 mm. M.P. 139° cor. 

See 3: 4065. Division A: Solids. 


Bell.' Vm- 81 

vmi- 


2-HYDROXYBENZOYL CHLORIDE 


C 7 H 5 O 2 CI 


0H ii 


B.P. 93° at 15 mm. M.P. 19° Di° = 1.3112 

See 3:0085. Division A: Solids. 


Beil.X — 
Xi-(43) 

ni° = 1.5813 


3:9446 3-HYDROXYBENZOYL CHLORIDE 


C 7 H 5 O 2 CI 

H0 Cl 


Ben.X — 
Xr(6G) 


B.P. 110-113° at 0-5 mm. (1) 

Pale yel. oil, not solidifying at —15° (2). — C has odor and lachrymatory props, similar 
to benzoyl chloride; on stdg. even in s.t. turns brown and decomposes ( 1 ). 

(For prepn. of C from Na or K salts of m-hydroxybenxoic acid (1:0825) with SOCI 2 (2) 
or with COCI 2 in toluene (3) see indie, refs.] 

C with MeOH yields (1) methyl m-hydroxybenzoate (1:1468), m.p. 70°, b.p. 178° at 
17 mm. (1); C with EtOH yields {1) ethyl tn-hydroxybenzoate (1:1471), m.p. 73.8°, b.p. 
180° at 17 mm. (1); G with dry NHa gas in CHCI 3 yields (1) m-hydroxybenzamide, lfts. 



1301 LIQUIDS (WITH B.P. REPTD. AT RED. PRESS.) 


3 : 9434 - 3 : 9140 


3:0434 2-CHLORO-3-METHYLHEXANE CH 3 Cl C7II15CI Beil. I — 

CHj CH, CH.— A A-CH, J‘‘ (58) 

A A 

B.P. 63-58“ at 36 mm. (1) 

[For prepn. of C (80% yield (1)) from 3-methylhexanol-2 [Beil. Ii-(206), I?- (445)] with 
PClj see <1).] 

3:9134 (1) Bjelouss, Ber. 45, 627-628 (1912). 

3:0436 4-CHLORO-3-METHYLHEXANE C 7 Hi 6 Cl BeiL S.N. 10 

(scc.-Butyl-ethyl-carbinyl chloride) Cl CHj 

CHj CH2— i i- CH 2 .CH 3 

i A 


Only a levorotatory isomer of C has been reported; this resulted from treatment (1) of 
lcvorotatory 3-methylhexanol-4 (1) with SOCI2 in pet. ether; b.p 37° at 15 mm. (1). 

3:943G (l) Duvcen, Kenyon, Bull. soc. chxm. (5) 5, 1120-1126 (1938). 


3:0138 2-CHLORO-3-ETHYLPENTANE Cl C 7 H, 5 C1 

CH, CHj— CH A-CH, 

AjH, A 


BeiL I — 

It— 

. Ir(120) 


B.P. 62-02.6“ cor. at 60 mm. (1) Djf - 0.81111 (!) ng » 1.4205(1) 

nff = 1.4318 (1) 

[For prepn. of C from 3-cthylpcntanol-2 [Beil. I 416, Ii-(207), I2-C445)] (1) with cone. 
IICl -f ZnCl 2 at room temp, in 35% yield 6ec (l).] 

3:9,38 (1) Lucas, J. Am. Chem. Soc. 51, 252 (1029). 

3:0110 d,M-CHLORO-2,2-DIMETHYLPENTANE C 7 II 15 C1 BeiL S.N. 10 


(Methyl-ncopentyl-carbinyl 

Cl 

CH 3 

chloride) 

CHr-A-CH, 

— A— cir, 


A 

Ah, 


B.P. 03° at 250 mm. (1) 2>4 0 “ 0.655 (1) = 1.4180 (1) 

03-05® at 86 mm. (2) 1.4183 (2) 

[For prepn. of C from 2,2-dimcthylpcntanoM (methyl-neopen tyl-carbinol) satd. with 
“T HC1 and stood S weeks (90% yield (1)) or treated with dry IICl under press, for 22 
^ {2} sec indie, refs ] 

C with Mg in dry ether gives RMgCl; this on oxidn. with 0 2 yields (1) 2,2-dimcthjl- 
pent&nol-i, bp. 136-136 5® at 730 mm. (2), r.i? “ 1.41S3 (2) (iV- (o-naph thy l)car hamate, 
m P*‘MU). 

L -converted to RMgCl, treated with CO*, gives (50% yield (2)) methyl-neopentyl-acctic 
*’ P- 109® at 14 mm., nj? - 1.4233 (2) (amide, ra.p. 123" (2); anilide, m p. 1 17.5* (2)). 

c 1 ** 19 I* ) Whitmore. Johnston, J. Am. Chem. Soc. CO, 22G7 (193S). (2) Whitmore, No!!. Hcyd. 
J ‘ Am. Chem. Soc. C3, 202S (1911). 
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2,6-DICHLORO-4-METHYLPHENOL OH CjHeOCfe 


BJ>. 138-139° at 28 mm. 

See 3 : 0100, Division -A: Solids. 


Bel VI- 403 
VIH2D4) 
VIr- 


HP. 38-39° 


3:9450 PIMELYL (DI) CHLORIDE CjH 10 O;Cl : Bel II- 671 

0=C — (CHj)s — 0=0 • II,- 

A, A. 

B.P. 137° at 15 m {1} 

IFor prepn. of C from pimelic acid (1:0456) with excess SO Cl; (1) (2) see indie, refs.] 
(C with 1 mole MeOH should give G-carbomethoxyhexanoyl chloride-1, b.p. 135-136° at 
17 mm. (3), usually prepd. (3) from methyl hydrogen pimelate + SOC1;.] 

C 4* AlCls + C&H6 yields (2) 1 ,5-diphenylpentanedione-l ,5. 

C on hydrolysis yields pimelic acid (1 :045G) (for the dianilide, di-p-toluidide, and other 
derivs. corresp. to C see 1:0456). 

3:9150 (1) Blaise. Koehler, BulL soc. chim. (4) 5? 6S7 (1909). (3) Skraup. Guggenheimer, Ber. 
68, 249S (1925). (3) Morgan. Walton. J. Chem. See. 1935, 291. 


3:9452 d,f-et-METHYL-n-CAPROYL CHLORIDE CrH^OCl BeRH-342 

(n-Butyl-methyl-acetyl CHj.CII;.CH-.CH;.CH C==0 Hi — 

chloride) ^ ^ n-(290) 

Physical constants for C appear to be as yet unrecorded. (The dextrorotatory stereo- 
isomer of C, b.p. 45-48° at 9 mm, (1) (amide, m.p. 66° (1)), has been obtd. from the dextro- 
rotatory acid with SOClj {l}.] 

(For prepn. of C from n-butyl-methyl-acetic acid (1:1134) with PClj (2) or with SOC1; 
(3) see indie, refs.] 

• C on hydrolysis yields 2-methylhexanoic add-1 (n-butyl-methyl-acetic acid) (1:1134) 
(for the amide, anilide, p-toluidide, and other derivs. corresp. to C see 1 :1134). 

3:9452 (1) Levene, Mikesa, J. Biol. Chem. 84, 5S1-5S2 (1929^. (2) Rasetti, BuU. toe. chim. (3) 
33, 690 (1905). (3) Reichstein, Trivelli, Bdv. Chim. Acta 15, 25S-259 (1932). 


3:9456 a.o-DIMETHYL-n-VALERYL CHLORIDE CjHnOCl ' 
(Dimethyl-n-propyl-acetyl CHj 

chloride) I 

CHj.CHj.CHs— C C=0 

Ah, Ai 

B.P. 45" at 10 m (1) 


Befl. SJI. 162 


(For prepn. of C from e.cf-dimethyl-n- valeric acid (Beil. 11-345] see (1).] 

C on hydrolysis yields a,a-dimethyl-n-valeric acid (see above), b.p. 199-200°, 101-102° 
at 11 mm. (2), 98-99° at 9 mm. (1). 


@ Dimethyl-n-propyl-acet-amide: m.p. 95-96° (1) (2). 



1303 LIQUIDS (WITH B.P, REPTD, AT RED. PRESS.) 3:944(Wl;.0f 


from hot aq., m.p. lt?7 c U); 0 «*♦*• * 

XII*502, XHj-(269)}, ndls. froi . « (I) (5), G with 

p-to}mdiae in CHCI 3 yields ( } j ^.^uya 2 &-p-to)uidide, ndls. from dU. ale., rap. 
163" (1), 


3:9l4G (l) Anschutz. Krone, Ann. 442, 41-42 (192 5). (2} Kopetschai, Ffarczag. Ger. 262,783, 
July 25, 1913; Cent. 1913, 11 7 28. (3) Kopetschni, Xarczag, Ger. 266,351, Oct. 21, 1913; Cent. 
1913, II 1715. (4) Kimeuc, Ber. 49, 1373 <1916). (5) Kupferbecg, J. prakt. Ghent, (2) la, 445 
(1877). 


3:9447 4-HYDROXTOE'NZOYL CHLORIDE 


CtHjOsCI 


ho <^ y~-o*=o 

Cl 


Beil. X — - 

XK77> 


The precise physical praps of C have never been reported; it appears to be a yellow oil 
still liquid at -15° (Ij which cannot be distilled with decompn. even in high v&c. {2}; 0 
has odor and lachrymatory character of benzoyl chloride {2) 

{For prepn. of Q from Na or K ■ ■ ’ ' nzoic acid (1 • 0840) with SOCl 2 (1 ) (4) 

or with CA^* "• " . • / from p-hydroxybenzoic acid (1 :0840) 

tdtb 4 * ■ . ouvvti, or SbCl s see (5) 1 

C wi Rictus methyl p-hydroxybenzoatc (1.1549), m.p. 131°; 0 with EtOH 

yields (2) ethyl p-hydroxybenzoate (1-1534), ra p 116°, 112.5° (2); 0 with dry NHj gas 
in CKClj yields p-hydroxybenzanude, ndls with 1 H«0 from aq., w p. 162° (2); 0 with 
aniline in CHCU yields p-hydroxybenzanilide {Beil XII-502, XlIj-(269)], Ifts, from hot 
aq, m.p. 196-197° (2); 0 with p-toluidlae in CHClj yields pLydroxybenxo-p-toIuidide, 
ndls. from ale , m p. 203-204° (2). 


3:9M7 <1} Kopetschni, Karcsag, Ger- 262,883. July 25. 1913, Cent. 1913, II 728. (2> AaschQt*, 
Zeche, Ann 442, 38 (1925). (3) Kopetschni, Korcsag, Ger- 266,351, Oct 21, 1913, Cent. 1913, 
II 1715. {4) Kopetschni, Karcsag, Ber. 47, 237 (1914). (5) Kisslmg (to I.G.), Ger. 701,953. 
Jaa.2, 1940; C A. 30, 99 (1942). 


3-.9J48 PHENOXYMETHYL CHLORIDE 
(Chloromethyl phenyl ether; 
Qr-chloroanisole; 
cKhloroanisolc) 


C 7 H 1 OCI 

yoCEjCl 


Beil. S.N. 514 


Authentic physical constants for this compound are imreported. 

{For attempts to prepare 0 from methylene (di)chioride (3:5020) {!) or from chloro- 
methyj acetate (3:5356) {2} by reaction with sodium phenofate, from formaldehyde <&• 
Ptaayiaceta! (diphenoxymethane) {Beil. VI-150} by partial cleavage to phenoxymethyl 
alrohcl followed by conversion to C (1), or from aoisole (1:7445) by chlorination (3) see 
ffi dic refs.] 

IFor claim on use of CJ in refining of mineral oils see (4).] 


W Bentley, Haworth. Perkin. /• Ghent. See C9, 166-1 67 0506) - (2) Kimer. J.Am. Chem. 
2747-2748 (1926). <3) Weygand. Vogel, J prakt . Chem. (2) 455, 342-346 (1940). 
Claiie, Towm (to Texas Co), 1/5. 2 , 075 . 2 m, March 30, 1937; Cent . 1937, II 330; CJL 
3686 (1937). 
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3:9470 ISOBUTYL d,J-a-CHLOROPRQPIONATE C 7 H 13 O 2 CI Beil. SJT. 163 

H 

(CHj^CH.CHj.O.CO.i.CH, 

Ai 

B.P. — Df = 1.0175 (1) ng - 1.4330 ( 1 ) 

3:9470 (1) Schjanberg, Z. physik. Chem. A-172, 230 (1935). 

3:9474 n-BUTYL 0-CHLOROPROPIONATE C 7 Hi*OaCl Beil. U — 

7 t-C 4 HflO.CO.CH 2 .CH 2 d Hi— 

U 2 -(227) 

B.P. 104° at 22 mm. \1) D 4 0 = 1.0394 (2) rig = 1.4321 {2) 

97° at 15 mm. (1) D\\ = 1.0708 (1) n% = 1.4385(1) 

(For prepn. from n-butyl ale. (1:6180) 4- 0-chloropropionic ac. (3:0460) see (1).] 

C htd. at 200° with diethylaniline loses HC1 and gives (90-100% yield (1)) in distillate 
n-butyl acrylate, b.p. 138-140° at 756 mm. (1). 

3:9474 (l) Moureu, Murat, Tampier, Ann. ehim. (9) 15, 246, 251 (1921). (2) Schjanberg, Z. 
physik. Chem. A-172, 231 (1935). 

3:9480 n-AMYL a-CHLOROETHYL ETHER H C 7 Hi 6 OC1 Beil. S.N. 78 
(a-Chloroethyl n-amyl ether) I 

CH3.C.O.n-C 5 Hn 

ii 

B.P. 63.3-66.3° cor. at 8 mm. (1) D\° = 0.9200 (1) ni?. » 1.4218 (1) 

[For prepn. (99% yield (1)) from paraldehyde (1 :0170) -f n-amyl ale. (1:6205) + dry 
HCI see (1).] 

C on stdg. polymerizes to dark tarry residue (1). 

C on shaking with aq. yields acetaldehyde (1:0100), n-amyl ale. (1:6205), + HCI. 
3:9480 (l) Henze, Murchison, J. Am. Chem. Soc. 53, 4077-4079 (1931). 

3:9490 0-CHLOROPROPIONALDEHYDE DIETHYLACETAL Beil. 1-632 

ClCH 2 .CH 2 CH(OCjH 6 )2 C 7 Hi 6 0 2 Cr I r (335) 

I 2 -(690) 

B.P. 84° at 25 mm. (1) ti?- 5 « 0.9845 (2) n?> 23 = 1.4203 (2) 

74° at 20 mm. (2) (10) D \ 87 =« 0.9951 (2) nj| 1 = 1.4206 (2) 

56-66° at 8 mm. (3) 

47r50° at 3-4 mm. (4) 

Oil, Insol. in aq. but 60 I. in org. solvents. — C may be preserved only if completely freo 
from acid (11) and should be kept over moist K 2 C 03 (3). — C on htg. dec. at abt. 145° 
yielding (1) HCI and acrolein (1:0115). 

[For prepn. from acrolein (1:0115) in abs. ale. at 0° with HCI gas (34% yield (5)) (6) 
(7) (11) (12) in the presence of CaCI 2 (90% yield (8), 56% yield (8)) see indie, refs.; for 
prepn. from a.y-dichlom-n-propyl ethyl ether (9) by reactn. in the cold with EtOH (83% 
yield (9)) (1) or with NaOEt (1) see indie. *efs ] 
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3:9456-3:9462 


3:9456 {1} Locquin, Leers, Compt. rend. 178, 2097 (1924). (2) Haller, Bauer, Compl. rend. 148, 
129 (1909). 

3:9458 a.fi-DIMETHYL-n-VALERYL CHLORIDE C7H13OCI Befl. S.N. 162 
(sec.-Butyl-methyl-acetyl CH3 CH 2 .CH CH C=0 

cUor,de CH S CH, Cl 

B.P. 110-113” at 193 mm. (1) 

[For prepn. of C from «,/3-dimethyl-n-valeric acid (1 ) see (1 ).J 

C on hydrolysis yields a,/9-dimethyl-n-valeric acid, b.p 210.5-210.8° at 750 mm. (1), 
Rj| = 0.9316 (methyl ester, b.p. 155-158° at 743 mm. (1)). 

(g a,/3~Dimethyl-n-valeramide: m p. 101-103° (1) 

CD) a^-Dimethyl*n-valeranilide : m.p. 71-72° (1) 

(g a^3'DimethyI-n-valero-p-bromoanilide: m.p. 115-117° (1). 

3:9458 (l) Chichlbabm, Katz nelson, Bull. acad. sci. U.J2 S S , Classe eci . math. nat. 1933, 267- 
271; Cent. 1933, II 3409; C.A. 27, 3698 (1933). 


3:9460 T.T-DIMETEYL-n-VALERYL CHLORIDE C,H„OCl Beil S.N. 163 

(Neopentylacetyl chloride) 

' CHj 


CHj — C — CH. — CH. — O -O 


A h, da 

B.P. 94° at 100 mm. (1) 

ng - 1.4294 (I) 


[For prepn. of C from neopentylacetic acid (1} with SOCI2 see UM 
IC with a large excess of ter-BuMgCl (4 moles) gives [1) 67% yield 2,2,6,6-tetramethyl- 
heptanol-3, m.p. 58-59° (1) (3,5-dinitrobenzoate, m.p. 99.5° (1); JV-(a-naphthyl)carbamatc, 
mp.92° (1)), and 13 5% 2,2-dimethylpentanol-5, b.p. 160° at 728 mm (1), 158° at 737 mm. 
(2), 96° at 62 mm. (2), D\° = 0 815 (2), ng* = 1.4202 (2) (lY-(a-naphthyl)carbamate, m.p. 
80.5-81° (2)).] 

C on hydrolysis presumably yields neopentylacetic acid, b.p. 159° at 150 mm. (1), 
«i> - 1.4215 (1). 

3:9460 (I) Whitmore, Whitaker, Mosher, Breivik, Wheeler, Miner, Sutherland, Wagner. Clapper, 
Lewis, Lux, Popkin, J. Am. Chem. Soc. 63, 647 (1941). (2) Whitmore, Homeyer, J. Am. Chem. 
Soc. 55, 4558 (1933). 


3:0462 a-ETHYL-p-METHYL-n-BUTYRYL CHLORIDE CjHnOCl BeiL S.N. 162 
(a-Ethyl-isovaleryl chloride; CH3 — CH — CH — 0=0 

ethyl-isopropyl-acetyl chloride) ^ 

B.P. 63-65° at 12 mm. (1) 


[For prepn. of C from ethyl-isopropyl-acetic acid [Beil. 11-345, IIi-(147)J see (1).] 

C on hydrolysis yields a-ethyl-isovaleric acid (see above), b.p. 202-203° (1), 202-204° (2), 

® Ethyl-isopropyl-acet-amide : ndls. from aq-, m.p. 136° cor. (3), 134-135.5° (2), 134° 
(2). [From C + NH3 at 180° (2).J 
® Ethyl-isopropyl-acet-anilide : ndls. from Igr., m p. 114-115° (1). 

® Ethyl-isopropyl-acet-/>-toluidide: ndls from It. pet. rap. 122 5-123° (2). 

3:9162 {1} Nenitzescu, Chicos, Ber. 68, 1587 (1935). (2) Crossley, Le Sueur, J. Chem. Soc. 77, 
* (1900). (3) Fiacher, Rohde, Brauns, Ann. 402* 375-376 (1914). 
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" {2} Nef, Ann. 308, 310-323 (1898), {3} Cleve- 

939). (4) Ott, Bossaller, Ber. 76, 89-90 (1943); 
Compl. rend. 190, 753-755 (1930). (6) Truchet. 

Ann. chim. (10) 16, 320-327, 335-337, 340-358 (1931). '(7) Murray, J. Am. Chem. Soc. 60, 2663 ' 
(1938). (8) Wilson, Wenzke, Am. Chem. Soc. 56, 2026 (1934). (9) Gilman, Fothergill, J. 
Am. Chem. Soc. 51, 3500 (1929). 


3:9497 o-CHLOROPHENYLACETYLENE CgH B Cl Beil. S.N. 474 

<(~~\-c=cn , 

N ci ' 

B.P. 71° at 18 mm. (1) (2) D 2 J = 1.1249 (2) ng = 1.5690 {2} 

[For prepn. of C from o-chlorophenylpropiolic acid (3:3956) by elimination of C0 2 with 
NaHCO;j + CuCl 2 (66% yield (1» or Cu(OAc)2 (yield not stated (2)) see indie, refs.l 
[For study of dipole moment see (3).] 

C with PCI5 (3 wt. pts.) in CgHg stood 24 hrs. then poured into aq gives (54% yield [!)) 
a-chloro-a-(o-chlorophenyl)ethyIene-/)-phosphmic acid (CsHjOaCkP). Ifts. from dil. HC1, 
m.p. 187° (1). — [This prod, with 5% aq. KOH boiled for 6 hrs. loses HC1, giving (1) upon 
acidification o-cblorophenylacetylenephosphinic acid (GsHaOjClP), lfts. from CjHb/AoOH, 
m.p. 134° (1).] 

[C with I2 in liq. NH3 at —34° readily gives (95% yield (4)) o-chlorophenyl-iodo-acetylene, 
cryst. from MeOH, m.p. 37.7-38.0° (4).] ■ 1 

® Di-(o-chlorophenylethynyl)mercury: m.p. 213-214° (2). [From C in ale. with alk. 
K 2 HgI 4 according to (5); note, however, that m.p. of this prod, is only slightly lower 
than that (221-222°) of the corresp. prod, from p-chlorophenylacetylene (3:0590).] 

3:9497 (1) Bergmann, Bondi, Ber. 66, 282-283 (1933). (2) Otto. J. Am. Chem. Soc. 66, 1393- 
1394 (1934). (3) Otto, Wenzke, J. Am. Chem. Soc. 56, 1314-1315 (1934). (4) Vaughn, Nieuw- 
land, J. Am. Chem. Soc. 56, 1207-1209 (1934). (5) Johnson, McEwen, J. Am. Chem. Soc. 48, 
471 (1926). 

3:9500 m-CHLOROPHENYLACETYLENE C 8 H 5 C1 BeU. SJT. 474 



B.P. 64-65° at 12 mm. (1) 

[See also o-chloro-phenylaeetylene (3:9497).] 

[For prepn. of C from m-chlorophenylpropiolic acid (3:4102) by elimination of COjwith 
Cu(OAc)2 (yield not stated) see (1); for formn. of C from m-chlorocumene by pyrolysis 
see (5).] 

[For study of dipole moment see (2).] 

[C with I2 in liq. NH3 at —34° readily gives (91% yield (3)) m-chlorophenyl-iodo-acety- 
lene, m.p. 11.1°, DL 5 = 1.818, ng = 1.6638 [3)-l 

® Di-(m-chlorophenylethynyl)mercury: m.p. 138-139° (2), 138.0-138.5° (3). [From 
C in ale. with alk. K 2 Hgl4 according to {4).] 

3:9500 (1) Otto, J. Am. Chem. Soc. 56, 1393-1394 (1934). (2) Otto, Wenzke, J. Am. Chem Soc. 
56, 1314-1315 (1934). (3) Vaughn, NieuwLand, J. Am. Chem. Soc. 56, 1207-1209 (1934). 
Johnson, McEwen, J. Am. Chem. Soc. 48, 471 (1926). (5) Dreisbach (to Dow Chem. Cob 
U.S. 2,110,830, March 8, 1938; Cent. 1938, 1 4110; C.A. 32, 3426 (1938). 
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C readily hydrolyzes in the presence of dil. acid yielding 0-chloropropionaldehyde (3:5576) 
q.v. and EtOH (1 : 6130) q.v. 

C on refluxing with 2 moles aq. soon undergoes spontaneous reactn., the initial two layers 
becoming miscible, and after rapid cooling and shaking with cone. KHSO3 or NaHSOa 
soln. gives (2) upon addn. of alcohol a ppt. of the corresp. bisulfite cpd. of 0-chloropropion~ 
aldehyde (3:5576). 

(G shaken with a large excess (6 moles) of powdered KOH, then htd at 210-220°, gives 
(yields: 75% (13), 70% (8» (10) (3) (12) acrolein diethylacetal (1 :0169) q.v., b p. 123°. 
— C on shaking with dil. aq. NaOH at 115° yields (11) 0-hydroxypropionaldehyde di~ 
ethylacelal (Beil. 1-820, Ii-(418)U 

{For reactn. of C with aniline (14) (15), with hydrazine hydrate (16), with alcoholates or 
phenolates (17), with diethyl sodiomalonate (18), with MeNHj (19), or with sodium methyl 
mercaptide (2Q) see indie. tefs.J 

3:9490 (I) Brabant, Z. physiol. Chem. SG, 20S-209 (1912). (2) Crawford, Kenyon, J. Chem. 
Sac. 1927, 399. (3) Witzemaim. /. Am Chem . Soc 36, 1909-1912 (1914). (4) Hartung, Adkins, 
J. Am. CAem. Soc. 49, 2521 (1927). (5) tVitzeroann, Evans, Hass, Schroedor, Ory. Syntheses, 
Coll. Vol. 2 (1st edO, 137-138 (1913). (6) Neuberg, Wendisch. Biochem Z. 16C, 480 (1925). 
(7) Evans, Hass, J. Am. Chem. Soc 48, 2705-2706 (1926) (8) Reeves, J. Chem. Soc. 1927, 2481. 

(9) Duhfere, Bull soc. chtm <4> 33, 1651-1632 (1923) (10) WoM. Ber 31, 1797-1798 (1898). 

(11) Wohl,' Emmerich, Ber. 33, 2761 (1900) (12) Spoehr, Young, Carnegie Inst Wash. Year- 

hook 25, 175-177 (1925/6) , Expt Sta Record, 57, 817, C A. 22, 2368 (1928). (13) Witzeraann, 
Evans, Hass. Schroeder, Ora Syntheses. Coll. Vol. 2 (1st ed ), 17-18 (1943) (14) Barr, J. Am. 

Chem , Soc 52, 2422-2425 (1S30) (15) Rath, Bar 57, 717 (1924). (!G) WoM, Ber. 64, 1384 

(1931). (17) Schorigin, Korschak, Ber 68, 841-844 (1935) (18) EUmger. Ber 38, 2886 (1905). 

(19) Wohl, Johnson, Ber. 40, 4714 (1907). (20) Barger, Coyne, Bxochem. J 22, 1420 (1928). 


3:0404 h-CHLORO- 0-PHENYLACETYLENE 
(Chloroethynylbenzene, 
phenylethynyl chloride; 

«-chloropheny (acetylene) 




CgHjCl 


Beil. V- 513 
Vl ~ 
V2— 


B.P. 74“ at 15 mm. (1) 

74“ at 14 mm. (2) 

73“ at 16 mm. (3) 

72° at 15 mm. (4) 

71.5°-72“ at 15 mm. (5) 

71“ at 16 mm. (6) 


D'i - 1.126 (6) (6) ng _ 1.676 (5) <6) 
n" 8 - 1.570S (6) 


Colorless mobile liq. with strong and characteristic odor. — Polymerizes rapidly on stdg. 
with sepn. of crystals (never identified) (7). 

(For prepn. of C from sodium deriv. of phenylacetylene (1.7425) in dry ether with 
p-toluenesulfonyl chloride (65% yield (6)) (3) (7) or benzenesulfonyl chloride (yield 54% 
(6)) (8) see indie, refs.; from phenylethynyl MgBr in dry ether with benzenesulfonyl 
chlonde (yields: 35% (6), 13 7% (9» or p-toluenesulfonyl chloride (33% yield (6)) see 
indie, refs.; from dichloroacetylene (3.5010) with CjHsMgX (70% yield) see (4); from 
&odmm or silver salts of phenylacetylene (1:7425) with SOjClj in dry ether (small yield) 
see (2); from w.cMichlorostyrene («,«-dichloro-B-phenylethylene) (Beil. V-477, V;r-(367)1 
by elimination of 1 HCI with ale. KOH (1 mole) at 100“ for 1 hr. see (2).J 
G on protracted boilg. with excess ale. KOH followed by acidification yields (2) (6) 
phenylacetic acid (1 ;0665). 

{For reactn. of C with diethyl sodiomalonate see (2) (6).] 

O does not react with KI in acetone (7). 
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3:0925 {1} Szenic, Taggcsell, Ber. 28, 2665-2672 (1895). 

3:0035 2,6-DICHLORO-3,4-DIMETHYLPHENOL C 8 H 8 OCI 2 Beil. VI — 
(3,543ichloro-o-4-»xyIenol) , OH VR— 

, Cl/Nci VR-(456) 

Uch 3 

CHj 

M.P. 52° U) 

Cryst. from it. pet. — Volatile with Bteam. ' 

(For prcpn. of 0 from 6-cbloro-2-amino-3,4-dimethylphenol (5-chloro-3-ammo-o-4- 
xylenol) ( 1 ) via dinzotization and reaction with Cu 2 Cl 2 (yield not stated) see ( 1 ); from 
2,6-dichloro-3,4-dimethylanilino (3,5-dichloro-o-4-xyhdine) (2) via diazotization and 
hydrolysis (yield not stated) see < 1 >.] 

The nitration of C has not been reported, and the ‘expected 5*nitro-2,6-dichIoro-3,4- 
dimethylphcnol is unknown. ’ > 

• 2,6-DichIoro-3,4-ditnethylphenyl acetate: unreported. 

® 2, 6-Dichloro-3 ,4-dimethyl phenyl benzoate: m.p. 80° (1). , • 

3:0935 (1) Hinkel, Ayling, Sevan, J, Chem. Soc. 1928, 2532. (2) Hinkel, Ayling, Bevan, J. 
Chem. Soc. 1928. 1878. 

3:0945 l-CHLORO-2,2,3,3~TETRAMETHYLBUTANE C 8 H 17 C1 BeU. S.N. 10 
• (Chlorohexamethylethane) CHj CHj 

CHj — C C — CHjCl 

ill, dlHj ( 

M.P. 62-53° (1) B.P. 80-81° at 40 mm. (1) ' • 

Soft waxy solid with characteristic alkyl halide odor; on long stdg. the opaque crystn. 
structure disappears and G becomes transparent ( 1 ). 

[For prepn. of C from 2,2,3,3-tetramethylbutane (hexamcthylethane) (1:7090) with 
Clj in CCU soln. in sunlight (33% yield together with other products) see ( 1 ).] 

C with Mg + trace of Ij + a little CRHsBr in dry ether gives in 19 hrs. 70% yield cor- 
resp. RMgCl (accompanied by 24% 2,2,3,3,6,6,7,7-octamethyloctane) pi. from MeOH, 
m.p. 74.0-74.5°, from coupling of C) (1). 

C converted (as above) to RMgCl, treated with wet ether, and poured into dil. BsSO* 
gives (1) hexamethylethane (1:7090), m.p. 101-102° (1). 

C converted to RMgCl (as above) and the ether soln. treated at —5° with COj gives 
(59% yield (1)) 3,3,4,4-tetramethylpentanoic acid, cryst. from dil. MeOH, m.p. 60-67° (1). 
[This acid with SOCI 2 in CgHs gives (80% yield ( 1 )) the corrcsp. acid chloride, b p. 87-88°^ 
at 20 mm., — 0.9S21, n?? = 1.4557; the latter with dry NH 3 in ether gives (77% 
yield (1)) the corresp. amide, cryst. from CHCI 3 , m.p. 1 137-138° (a second cryst. form 
from MeOH has m.p. 149-150° but after fusion melts 137-138°), or with aniline in ether 
gives the corresp. anilide, cryst. from pet. eth., m.p. 175-176° (l).l ’ 

C converted to RMgCl (as above) and the ether soln. treated at —5° with dry Oj for 
4 hrs. gives (53% yield (1)) 2,2,3,3-tetramethylbutanol-l , very volatile solid, m p. 149- 
150° [corresp. 3,5-dinitrobenzoate, m.p. 88-90°; N-phenylcarbamate, m.p. 65-66° (HI* 
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3:9504-3:9514 


3:9504 2,6-DICHLORO-2,5-DIMETHYLHEXYNE-3 C 8 Hi 2 C1 2 Beil. I — 

Cl Cl Ii-(121) 

CHs— i— CsC- i— CHa Is_ 

B.P. G3-63” lit 15 mm. (1) M.P. 29“ (1) 

[From 2,5-diraethyihexyn-3-diol-2,5 [Beil. 1-501, Ii-(263)] with HC1 at 0° see (1).] 

3:9504 (l) Dupont, Compt. rend 152, 198 (1D11). 

3:9506 3-CKLORO-OCTADIENE-l,3 Cl C 8 Hi 3 Cl Beil. S.N. 13 

OH, .OH, CHj.CH,— CH=A-CH=CH, 

B.P. 64^65“ at 18 mm. (1) (3) Z>f = 0.9366 (1) ng - 1.4794 (1) 

[For prepn. of C from l-ra-butyl-2-vinylacetylene (2) by shaking with cone. HC1 contg. 
Cu 2 Cl 2 + NHiCl see (1).] 

C htd. % pt. naphthoquinone-1, 4 (1:9040) at 100° for 2 hrs., prod, suspended in ale. 
NaOH and aerated, yields (1) l-n-butyl-2-chloroanthraquinone, yel. ndls. from MeOH, 
mp, 129-130° (1). 

[For polymerization of C see (1) (3).] 

3:9506 (l) Jacobson, Carothers, J. Am. Chem. Soc . 55, 1624-1627 (1933). (2) Jacobson, Caro- 
thers, J- Am. Chem. Soc. 55, 1622-1624 (1933). [3) Carothers, CoHman, U.S. 1,950,441, March 
13, 1934; Cent. 1934, II 1037, C.A. 28, 3270 (1934). 

3:9510 1-CHLORO-O CTYNE-1 C 8 H l3 Cl Beil. S.N. 12 

CH 3 .CH 2 CH 2 CH 2 CH 2 CHj— C^C— C l 

B.P. 61-63° at 17 mm. (1) Di° - 0.913 (1) n?>° = 1.445 (1) 

[For prepn. of C from octyne-1 (n-hexylacetylene) (1.8105) via conversion with NaNH 2 
to CbBis-CsC — N a and reaction in ether with bezenesulfonyl chloride (65% yield (1)) 
see (1)1 

(Refractive indices via Pulfrich instrument: nc 7 = 1.4447, n o' 7 — 1.4472, rip' 7 =» 
1-4536, no 7 = 1.4589 (1)] 

Con refluxing for 12 hrs. with ale. KOH gives (70% yield (1)) n-caprylic acid (1:1145). 
3:9510 (1) Truchet, Ann. chim. (10) 16, 334, 337, 351 (1931). 

3:9514 l-CHLORO-OCTYNE-2 Cl CgH ls Cl Beil. S.N. 13 

CH 3 -CH 2 CH 2 ch 2 .ch 2 Cs=C.CH 2 

B.P. 80.5-81° at 15 mm. (1) 

[For prepn. of C from octyn-2-ol-l [Beil 1-456, Ij-(236), 1^(506)] with PCL see (1).] 
3:9514 (l) Toussaint, Wenzke. J. Am. Chem. Soc. 67, 66S-669 (1935). 
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3:9516 3-CHLORO-3-METHYLHEPTYNE-4 • Cl • CgHiaCl • Beil. S.N. 12 

CH,.CHj.CsC— i— CH2.CH, 

£h, 

B.P. 55" at 130 mm. (1) D? = 0.0163 (1) nS = 1.4330 (1) 

[For prepn. of C from 3-methylheptyn-4~ol-3 {1} by saturation with HCI gas (60% yield) 
see (1).] , 

[C with MeMgBr gives (66% yield) 3,3-dimethylheptyne-4, b.p. 69° at 100 mm., Df = 
0.7610, nf? - 1.4360 (1); G with EtMgBr gives (61% yield) 3*ethyl-3-raethyl-heptyne4, 
b p. 88° at 100 mm., D\° = 0.7714, nf>° = 1.4386 (1).J 

3:951G (1) Campbell, Eby, J. Am. Chem. Soc. 02, 1799-1800 (1940). 


3:9518 d,N3-CHLORO-0 CTENE-1 C 8 Hi B C 1 Beil. S.N. 11 

CHj— (CH 2 )i— CH— CH=CH 2 

Ai 

No record of this compound can be found in the literature. > 

[Note, however, that the levorotatory enantiomorph has been reported (l).l 

3:9518 [1) Levene, Rothen, J. Chem. Phya. 6, 982 (1937). 

3:9530 6'CHLORO-2-METHVLHEPTENE-2 CgHigCl Beil. I — 

Cl CH 8 Ii— 

l i I 2 -(200) 

CHa— C — CH 2 .CH 2 .CH==C — CHg 

A 

B.P. 60-01° at 15 mm. (1) D \ 8 = 0.8931 (1) nj > 8 - 1.4458 (1) 

59-61° at 16 mm. (2) 

Colorless mobile Iiq., insol. aq., sol. in usual org. solvents. • 1 

[For prepn. from 2-methylhepten-2-ol~6 [Beil. 1-448, Ir(230), I 2 -(490)] with SOCh + 
pyridine (39% yield (1)) see (1) (2).] 

C could not be induced to yield an R.MgCl cpd. (2). 

C in AcOH treated with O3 and the soln. subsequently shaken with Zn dust gives (61% 
yield (1)) Y-chloro-n-valeraldehyde, b.p. 70-71° at 16 mm. (1). 

359520 (1) Helferich, Dommer, Ber. S3, 2008-2009 (1920). (2) Doeuvre, Bull. soc. chim . (4) 
45, 359-360 (1929). 

3:9524 d,M-CHLORO-3-METHYLHEPTENE-2 Cl CH S CgH u Cl 
CH 3 .CH..CH: — C — C=CH.CH, 


(For prepn. of C from 3-methylhepten*2-ol-4 [1) with 6 N HCI see (1).] 
3:0524 (1) Abetraann, Ber. 43, 1581 (1910). 


Beit I — 
Ir(94) 
I2 — 
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3:9525 4-CBLORQ-6-METHYLHEPTENE-2 CaHwCl Beil. S.N. 31 

(4-Chloro-S-methj'lhep teae-5 ) CHr-€H~-CHr~CH-~CE—CB~-CB 3 

is, ii 

B.P. 57° at 13 nun- (1) 

(For prepn. of C from 6-methy Ihepten -2-ol-4 with HCI see (1).] 

3:8525 (l) Knorr (to 1.0 ). Ger- 653.279. June 24. 1932; Cent. 1932, XI 2370; C.A. 26, 4611 
(1932). 


3; 9536 5-CHXORO-4-M£Tim,HEPTENE-3 Q CHj C 8 H u Ci 
ch 3 ch 2 in.i-CH.cH 2 .cH, 

B.P. 75-78° at 53 nun. (1) 


BeU.1 — 

M 94) 

Ir(201) 


Two geom. stereoisomers of C are possible, but only this one is as yet recorded. 

(For prepn. of C from 4-methyihepten-3-ot*5 (Beil. Ii-(201), Ir(491){ by distn. with 
cone. HCI (1) (3) or by saturation with dry HCI gas at 0° (2) Bee indie, refs.] 

C is very reactive toward aq ; at 1 5° 6 is 93% hydrolyzed in 48 brs., at 45-50* 90% 
hydrolyzed in 75 min (2) 

0 on oxidn. with NaaCr,0? -f H 2 SO 4 at 45-50* yields (2) 4-mcthylhepten-3-one-5 {Bed. 
lr (799)), b p. 170-172° at 735 mm , 96-98° at 70 nun , D? « 0.8773, n^ 5 « 1.4510 (2,4- 
dinitrophenylhydrazone, m.p 147°, semicarbazone, ta p 167° (2)). 

3:9526 (1) Bjelouss, Ber. i3, 2331 (1910). (2) Courtol, Pierron, Bull eoc chim. (4) 45, 292 
(1929). (3) Knorr (to I G ), Ger. 553,279, June 24, 1932, Cent. 1932, II 2370. 


3:9527 2-CHLORO-2,5-mMETHyLHEXEIiE-3 C 8 H«CI Beil. S.N. 11 

(Di-iaocrotyl hydrochloride) CH, CH, 

CH, — k—CH=CH — CH — CH, 


C has never been reported in pure form; note that, in addition to t impossibility of existence 
of two geometrical stereoisomers, C by virtue of allylic rearrangement can yield 4-chloro- 
2,5-dimethyihe\ene*2 (3:9529) q v. 

(For prepn. of G (as a muxt. with some or all of these other compds ) from 2,5-dimethyI- 
hexadiene-2,4 (“ di-isocrotyl ”) (Beil. 1-259, Ii-(122>, J--(237» by addn. of dry HCJ gas 
Eee U); note that the reactiomprod has b p 45-00° at 15 mm., tin *= 1.45 to 1,46, and 
although stable in the cold decomposes on attempts to effect fractional distn.] 
jC with McMgC) yields (1) mainly 2,4,5-trimethylhcxene-2 (Beil. Ij-(95)j, b.p. 123.4° 
at 760 mm. (1), D* 5 ** 0.7403 (1), Hi? » 1.4268 (11, accompanied by some 2,2,5-trimethyl- 
hexene-3, b.p. 114° at 760 mm. (1), n|? ~ 1.416 (1)1 

(1) Hcnae, Chanaa, Turk, J. Am. Chem. Soe. 63, 3474-3470 (1911). 


3:0528 4-CHLORO-3,5-DIMETHYLHEXENE-2 Cl CsH«Cl 
CH, CH«=C~-in CII CH, 

Ah, iff, 


BeEL I — 
lr(04) 

Ii — • 


B.P. SS-OO* at 31 jam. (1) 
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j [For prepn. of C from 2,4-dimethylhexen-4-ol-3 (1) with 6 N HC1 (80% yield) see (!}.] 
3:9528 (l) Abelmann, Ber ; 43, 1581-1582 (1910). 

3:9539 4-CHLORO-2.E-DIMETHYLHEXENE-2 CgHuCl • Beil. S.N. ll 

CH 3 , ' CH 3 , 

ch 3 — i=CH— ch— Ah— CH S . t , 

Al 

C, the allylic rearr. prod, of 2 -chloro- 2 , 5 -dime thy lhexene-3 (3:9527) q.v., has never been 
reported in pure form ( 1 ). 

3:9529 (l) Henno. Chanan, Turk, J. Am. Chem. Soc. G3, 3474-3476 (1941). 

3:9530 djl-ljQ-DICHLORO-O CT A.HR C^H U G1 2 . Beil. I— , ' 

Ci Cl Ii— 

I 1 1 Ir(124) 

CH 3 CHj— C— CH 2 CH 2 .CH 2 .CH 2 .CH 2 

A 1 . < . , 

B.P. 105-107° at 16 mm. (1) * ' 

[For prepn. of C from jV-benzoyl-2-n-propylpiperidine (N-benzoylconiine) [Beil. XX-1 161 
by conversion with PCI 5 to the amide-chloride CgHisN.CfCl^.CgHB followed by rapid 
distm of the latter see (1).] [This prod, wasoriginally (1) thought to be 1,5-dichloro- 
octane [Beil. 1-160] but is now regarded (2) as 0.] 

3:9530 (1) von Braun, Schmitz, Ber. 39, 4366 (1906). (2) von Braun, Pohl, 7 Ber. 57, 482-483 
(1924). 

3:9532 d,M,7-DICHLORO-OCTANE CgHjfiClz Beil. 1-160 

Cl Cl ii— 

I I Ir- 

CH S — C— CH 2 .CH 2 .CH 2 .CH 2 .CH 2 .CH 2 _ • : 

H ■ t 1 

B.P. 132-138° at 20-25 mm. (1) , ‘ 

[For prepn. of C from 0 c tamethy lenediamin e [Beil. IV-271] with NOC1 see (1). Th® 
prod, is admittedly impure and contains also 8-chIoro-octene-2 and ljS-dichloro-octane 

(3:8805).] 

C on htg. with sodium phenolate yields (1) 1,7-diphenoxyoctane [Beil. VI-148], b.p. 240- 
250° at 20-25 mm., not volatile with steam. 

3:9533 (1) Ssolonina, J. Rims. Phys.-Chem. Soc. 30, 620-621 (1898) ; Cent. 1898, 1 26. . 

3:9534 4-CHLORO-3-(CHLOROMETHYL)-HEPTANE C^HmCI* BeiL S.N. 10 

• « Cl. CHjCl , 1 . ••• 

CHS.CH 2 CH 2 — A A — CH 2 .CH 3 

A A 

\ 


B.P. 50° at 0.2 mm. (1) 
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(For prepc. of C from 2-cthylhexanedioM,2 with cone. HC1 at 120’ see (1).] 

3:3531 (1) von Braun. Mans, Ber. 67, 1704-1705 (1934). 

3:9506 3,3-DICHLORO-2,24-TRIMETHYLP£r?TATfE CgHjiCh BeU.1 — 

(PeatamethylacetonB dicMoride) CHj Cl CHj Ii-(62) 

CHj — Q b i-CHj Ir ~ 

d A iHa 

B.P. 122-1Z5’ at 15 mm. (1) 

{For prepu. of C from 2,2,4-trimefhyIpentanone~3 (pentamethylacetone) {BeU. 1-708, 
Ii-(384), l2-(760)] with PCI 5 ia s.t, for 60 hrs- at 140° ( 1 ) (together with other products) 
sec (I) ) 

3:9536'U) F&vorakii, FrUrman. J. Russ. Phys.-Chem. Soc. 44, 1353 (1912;; Cent. 1913, I 1007; 
C.A. 7,' 985 (1913) ; J. prokL Chtm. (2) 88, 654 (1913). 


3:9538 d.f-4-CHLORO-OCTANE C«H 17 CJ Beil S.N. 10 

(t>B uty 1-n- pr opy 1-carbmy l chloride) Cl 

CHj.CHj.CHj CHj.CHj.CHj 

k 

C as fiuch is as yet unreported; however, the dextrorotatory isomer of C has been obtd. 
(1> from the metathesisof levorotatory 4-iodooctaoe with Li Cl in MeOH; b.p. 93° at 50znm. 
3:9538 (l) levenc. Rothen, Kuna. J. BioLChem. ISO, 7S6 (1937). 


1:0540 d ,l-6-CHLORO-2-METHYLHEPTAHE C«H 17 Cl Beil 

(Isohexyl-methyl-carbinyl chloride) CHj Cl 

CHj — (!; — CH 2 .CH 2 .CHj — dj — CH* 

k k 


B.p. !«S' st 85 mm. (1) 


ng - 1.4260 (1) 


{For prepn. of C from 2-m ethy lheptanol-6 {Beil. 1-421, 1^(209), Ir(453)] with SOClj 
in cold CHCb -f dimethylaniline, then refluxed 2 hre., see (I).} 

C with activated Mg in dry ether gives with difficulty not over 41% of RMgCI (by 
catbonation and titration of the resultant acid (1». 

3:9540 (i) Peak, Robinson. J. Chtm. Soc. 1937, 1589-1590. 

3:0544 3-CHLORO-3~METHYLHEPTAHE C&H 17 CI Beil S.N. 10 

(o-Butyl-ethyl-methyl-carbiuyl chloride) Ci 

CHj CHj.CHj.CHj —k — CH: CHj 
CHj 

BP. 64-65“ 6127 mm. (U - 0.8720 (2) n?> 5 <= l.4293~(3) 

55° at 15 nun. (2} ti? « 0.S764 (2) n?? - 1.4317 (3} 

1.4314(1) 
1.4205 {2} 
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[For prepn. of C from 3-methylheptanol-3 (n-butyl-ethyl-methylcarbinol ) [Be3. 1-421, 
Ir(453)I (1) (2) with dry HGI gas at -10° {2} or at 10-15° (92% yield {1» see indie, refs.) 
C with Mg in dry ether as specified (1} gives 70% yield corresp. RMgCI. 

G converted as above to RMgCI, treated with formaldehyde gas, gives (31% yield (1)} 
2-ethyI-2-methyIhexanoI-l, b.p. 85.5-56° at 11 mm., nff = 1.4401 (1). 

3:9544 {1} Whitmore, Badertscher, J. Am. Chan. Soc. 55, 1560-1562, 1565 (1933). (2} Whit- 
more, Woodbum, J. Am. Chan Soc. 55, 361-365 (1933). (3) Smart, Quayle. J. Am. Chan. Soc. 
67, 21 (1945). 


3:9548 3-CHLORO-4-METHYLHEPTANE 
CH 3 CHj.CHj 


CH 3 Cl CsHitCI 
— i — CHj.CHs 


B.P. 83-86° at 79 mm. (1) 


Beil. I — 

Ii-(61) 
Ij — 


[For prepn. of C from 4-methylheptanol-3 with PClj see (1).] 
3:9548 (1) Bjelouss, Ber. 45, 62S (1912). 


3:9550 d,f-4-CHLORO-4-METHYLHEPTANE CeHjjCl 

(Methyl-di-n-propyl-carbinyl chloride) Cl 

CH 3 CH 2 CHj — C — CH 3 .CH 2 .CH 3 

Ah, 

B.P. 50-51" at 12 mm. (1) (3) DJ° = 0.8690 (1) nj? = 1.43098 ID 

[For prepn. of C from 4-methylheptanoI-4 (methyl-di-n-propyl-carbinol (1)) by saturation 
with HC1 gas see (1).] # 

[For data on density of C at 15°, 25°, 50°, and 65° and value of parachor at 0°, 25°, 50 , 
and 75° see (2).) 

[C with CeHe -+- A1CU gives (64% yield (1)) 4-methyl-4-phenyI-heptane, b.p. 120-121° 
at 12 mm., = 0.8708, nj? = 1.49326 (1); for behavior with naphthalene + AICI 3 in 
CS 2 see (3).] 

3:9550 (1) Halse, J. prakt. Chem. (2) 89, 453-454 (1914). (2) Quayle, Owen. Beavers, J- Am. 
Chem. Soc. 61, 3108 (1939). (3) Petrov, Kurbskii, J. Gen. Chem. ( U.S S-R.) 14, 492-494 (1944); 
C.A. 39, 4600 (1945). 


Beil.I — 

Ir (62) 
I 2 — 


3:9553 d,I-l-CHLORO-3-ETHYLHEXANE CgHnCl Beil. S.N. 10 

1 ’ CHa— CH 2 Cl ' ' 

CHs.cH2.cH2— i— CHi-ini 

C as such is as yet unreported; however, the dextrorotatory isomer of C has been pro- 
pared from dextrorotatory 3-ethylh exanol -1 ( 1 ) with SOCI 2 ; b.p. 85“ at 40 mm., #4 ** 
0.879, nff « 1.4335 (1). 

3:9552 (1) Levene, Marker, J. Biol. Chem. 91. 699-700 (1931). 
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3i9554 3-CHLORO-2^-DIMETHYXHEXAKE CsHijCI BeO- &ff» 10 

(Isopropyl-methyl-n-propyl-carbinyl Cl 4 

C “° nde) CE..CH, CHr-i CH-CHj 

CH, Alt, 

BJ>. 41-13’ ul!m (It nu - 1.4333 (2) 

tip - 0.8800 (1) nZ‘ - 1.4353 <2) 
1.4350 (11 

(For prtpn. from 2,3-dimethylhexanoI'3 (BeiL Ii-(210), I*-(454)} (2) (1) with dry HQ 
pw at 0° (81^ yield (1» sec (1) <2} J 

SjttM (i) Whitmore. Evers. J. Am. CW Sx. 5J, 615-6X4 (1833}. (2} Stevens, Greenwood. 
J. Am. Chrm. Sac. 65, 2X53-2X53 (19X3). 


3:0550 2-CiaORO-2 f 5-DIMETmTHEXANE 

(Isoamy Wim eibyl-carbi nyl cYdonde) v> 

CH, — CH — CIT*-— CH, — k — CH, 


c»n lT ci 
a 


BJP, 8G* *t 100 mm. (1) 
44-45* st 14 mm- (2) 


ini 


CH, 


X>1 5 - 0.8470 (2} ntf 


Ben-I — 
Ir- 


- 1,4232- 
1.4240 (1} 

- 1.4295 (2) 


(For prrpn. of 0 from 2,5-dimethylhcxsnol-2 (isoamyWimctbyl-carbinoJ) (2} by satura- 
tion with HCI tens (*0% yield (2)) see (X) (2); for formn of C (topethcr with other prods.) 
dunnR hydrolysis o! 2-mtrwo-2,5-dim«hyl}iexane sec (1)1 
[C with C*H« + A1CU pi\« ?,5-dimethyl-2-phenylh«&ne, bp. 115-117° at 14 mm., 
V\* ~ 0.8511, ntf - 1.50233 (2J.J 

3 ; (l) A,lon. Altman. J Am Chm. S<x CO, 1931 C103S) (2) Halse, J. praJtt. Chm. (2) 

»9, 453 (1814). 


3:9558 3-ClttORO-3,4-DIMETHYLHEXAKE C,H,rCl Beit S.N. 10 

n n a 

ail Cltj-A A A- CH, 

<!h, CH, A 

N*o physical eonstanu on this corojound are recorded; for its formation, however, m a 
t-J'pmdtiet of tl»e addition of IlCl u> l>mene-2 sec (X) 

1:»WH (X) CoJLa. Sutherland, Can. J. llora'th 2, 275-276 (X830). 

3:95C0 4-(CIttOROMETHYL)-3-METHYUIEXA27E CaHijCl Bed. S.K. 10 

CH, 

CH,CHr-CH-£ll-C!l, CH, 
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150° (42) (40), 149° (41); C with acenaphthene gives (65-68% yield (43)) 5-(phenylacetyl)- 
acenaphthene (4-acenaphthyl ben2yl ketone), m.p. 114° (43); C with bromobenzene (in 
CS 2 ) gives (44) 4-bromodesoxybenzoin, m.p. 114-115°, bp. 165° at 3 mm. (44).)— [For 
oxidn. of many of these with SeOa to corresp. benzils see (38).J 
[C with phenols -f A1CU (often in nitrobenzene) similarly yields hydroxy-substituted 
desoxyben2oins: eg., C with phenol as directed gives (60-70% yield (45)) 4-hydroxy- 
desoxybenzoin [Beil. VIII-165], m.p. 142° cor. (45); C with o-cresol gives (60-70% yield 
(46)) 4-hydroxy-3-methyldesoxybenzoin [Beil. VIII-183], m.p. 152° (46); C with salicylic 
acid (1:0780) gives (47) 4-hydroxy-3-carboxy-desoxybenzoin; for similar reactn. with 
catechol resorcinol, and hydroquinone (48) or with phloroglucinol (49) see indie, refs.) 

[C with phenol ethers + AICI3 (often in nitrobenzene) similarly yields substituted 
desoxybenzoins: e.g., C with anisole (1:7445) + SnCU (51) or A1C1 3 (34) (50) gives 4- 
methoxydesoxybenzoin (Beil. VIII-166, VlIIi-(571)], m.p. 77°; C with methyl m-tolyl 
ether (1:7510) -f SnCU (not AlCU) gives (60-70% yield (51)) (50) 4-methoxy-2-methyl- 
desoxybenzoin, m.p. 76.5° (51); 6 with methyl p-tolyl ether (1 :7495) -f AICI3 in CSj 
gives (11) 2'methoxy-5-methyldesoxyben2oin, m.p. 75°, b.p. 205-207° at 14 mm. (11).] 

_ C with phenols on htg. gives corresp. esters: e.g., C with phenol at 150° for 8 hrs/(6) (or 
C with phenol + aq. alk. (52)) yields phenyl phenylacetate [Beil. IX-435), ndls. from It. 
pet., m.p. 50° (6), 42° (52); C with /9-naphthol at 150° for 6 hrs. yields (6) 0-naphthyI 
phenylacetate, pi. from It. pet., m.p. 87° (6); C with o-cresol at 90° yields (9) o-tolyl phenyl- 
acetate, m.p 44-45° (9); C with m-cresol at 90° yields (9) m-tolyl phenylacetate, mp. 
51-52° (9); C with p-cresol at 90° yields (9) p-tolyl phenylacetate, m.p. 74-75° (9). 

[C with MeZnI (53) in toluene + EtOAc or with MejZn (54) gives (72% yield (53)) 
benzyl methyl ketone (phenylacetone) (1:5118); C with EtZnI (53) or with EfeZn (54) 
gives (78% yield (63)) benzyl ethyl ketone [Beil. VII-314, VH r (167)] ] 

[C -f- o-hydroxyacetophenoae (1:1746) +NaX at 180° for 6 hrs. followed by hydrol. 
with ale. KOH gives (6) 4~methyl-3-phenylcoumarin, m.p. 153° (6); 0 with 2-hydroxy-6- 
methylbenzophenone + NaA at 180° gives (80-90% yield (55)) 3,4-diph enyl-&-methyl- 
coumarin, cryst. from AcOH, m.p. 208-209° (55).] 1 

[C with diazomethane in ether gives acc. to cond. (56) (57) (58) (62J either (yield: 84% 
(56), 83% (62)) a-chloro-rphenylacetone [Beil. VII 1 -(162)] 1 m p. 72-73° (56), b.p. 133-135° 
at 19 mm. (62), n|> = 1.5379 (62), or a-diazo^y-phenylacetone (identified by reactn. with 
p-nitro benzoic acid yielding (58) a-(p-nitmbenzoyloxy}-ct-phenyla.cetone, pi. from ale., 
m.p. 120° (58)); note, however, that work of (56) could not be duplicated by later investi- 
gators (58) (62).] 

[C with biuret yields (59) N 1- (phenylacetyl)biuret, cryst. from ale., m.p. 199-200° u.c. 
dec. (59).J 

[C with ethyl carbamate (urethane) at 60-70° gives (70% yield (60)) ethyl N- (phenyl- 
acetyl ) carbamate, m.p. 113° (60).] 

[C with MeOH yields methyl phenylacetate (1:3771), b.p. 220°; C with EtOH yields 
ethyl phenylacetate (2 :3872), b.p. 227.5°.] [For use in prepn. of cellulose esters see (61 M 
G on hydrolysis yields phenylacetic acid (1:0665), m.p. 76.6°; for the amide, anilide, 
p-toluidide, and other d$rivs. corresp. to C! see phenylacetic acid (1 :0665) 

3:9567 (1) Perkin, J. Chem. Sec. 69, 1205 (1896) ~ J " ” — - 1 -' - 1,0 

(1931). (3) Martin, Partington, J. Chem. Soe 
(1896). (5) Fourneau, Nicolitch, Bull. soc. chx 
Venkatarman, J. Chem. Soc. 1933, 1461-1462. 

(8) Bergs, Ber. 07, 240-241 (1934). (9) Raifo 

(1929); Cent. 1930, 1 209. (10) Rupe, Ann. 369, 330 (1909). 

(11) von Auwers, Ber. 53, 2277. 2282-2283 (1920). (12) Kohlrausch. Po n gratz, Monalsh. 64. 
382 (1934). ( 13 ) Clark, Bell, Trans. Roy. Soe. Can. (3) 27, HI 97-103 (1933). (14) Adam*. 
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a*.050?*a;I>A70 


Vttrh. J. Am. CAm. /far. 42. ftOt (192Q1. (15) MMfor. finvkrr, Ann. 113, 6* (IMP). (16> 
Vtalan, TfcW*. Her. 29. 1727. Not* (1 ^). (17) Iiadov, N'fofar, Hull. toe. rtm, (4) 51, I3JJ 
OMJ), (is) WeiV, MennUh. 40. 391-395 {1910). (10J Mrtmer, Ann 298, 375-370 (1*37)- 
(30) Alim, Iliflfr, Om- Sj/nlkr** 1?, Ifr-IK <1032). Con. VoL 3 (l*t *<L). 15ft-!5S (ton). 

|2l> Ar*chhmM. J. Ckm. Hoe. 1975. 2W9 (22) Mrj-fr. .V<roalM. 22, 427-42S (1001). (23> 

Moaloon*, J. Am, CTm 49,2114-2110(11*27). (34} Hup*, HwiYr, J. rmiV. CA/n. (2) M. 
M4 (toil), (25) Wedekind, i/rr 34, 2074-2077 (11*01). (2ft) Durrafu. J. CAm. Soe. 1*1, 49 
(1854). (.’*) Ann 37 H. 202-20S. 275-2*1 (1910) (2^) Ilftwitnund. frtacfce, B<r. 

41. 417 (1921) (29) f'tOvW. DwofT, J proJU. Chen. (2) 144, 223-224 (1030). (30) Gncnani. 

Afttitvwia, rfrui. ( Kj, 1J7G (1P27), 

(11) \on JirauTj. Kociitn^iflrr. Her 55, 2170 (102.7). (K) Funas***, TouiJa, J. Plum. >Soc. 
55. Un-I&S (10301. On! 193C, U 3070 (33) Orsele. Jltmsuwr, 12, WTSMOsO 
(1*>7W. (31) Tiffenrau, Levy. Dit* fiufi toe /Aim |5> t, 1^73-JS74. IS75 (1935). (35) M*tm, 
Iter, If, 1«<5 (IASI) (30) K*>x>r. Ann ekm <11> 6, ll»7-iv» (103C>. (37) \Y*&, Drr, U, 
37(0-3512 (lfc9|) (3\) Halt, Pilsnm. Hurr&n. / Chen. Soe 193C, 01-05. (39) Kur^Ii. 

Ildnrrt, it tit, Chin Aetit 0. 71-74 (1920) (40) JVm», Turner. J. Ct-en. Sx. 117, 114S-1 149 

(10201. 

(«J DtUtffl*. Corn# tmd. 194, 4C3 (1027) (42) rijykr, iter . 21, 1X19 (IH&ty. (43) IlUfccN. 

ienney, /Mr, Vhm Ada 10. 331 232 (1027) (44) Freer. Hill. J Orj? Chen 2, 142 (1037). 

(4',) NYU, .VorvtUk 26. 0s(H»n7 (1005) (If.) HUu. McKaUk 25, 1151-1153 (1905). (47) 

Gtv*n«-r, .Vo neUth t\ 2"2 2s5 (1007) (4**) fiiai. MonaieK. 2C. 1 119-1 13> (1905). (49) K. 

U/wntmJ!vl. M ttovnwUBd, Her Cl, 2010 (U*2S) (30) Sty, Her. 21. 2150-2451 

('ll) Hill, Miort. J Chen Aar 1335, U 35 {52} i-'tf'-rmcr, pirvnlxv-h, Her 58,1992(1905). 
(53) Mown, Or**. 1‘ortor. Iter 5S, ll'i 411 (103.5) (5l) l’oj«n, J /(«« t'h'jt -Chen. Sx. 

4, 3S( (|S72; S Her 5. 500- Mtt <IS72) (55) Zirdrr. 1'riim. Filjrr. Ann. 44H, 20) (JP2ft). (5ft) 

(TiMenv Nirmwtnn, J Chen Soe 103, 14'»2 (1015) (57) Lc*t«, XVrrnMrin, lUeh, J. An. 

Chm. Air. 47, 1739 <1935; (5*») JvlraarxenMch. J Chen A,** 1278, 2t*P5. (59) 

<V»irr>rovMi, Taniilau. 0'<u: ehtn *uA Ct, *35 >»3n (1031;. Cm/. 1335, 1 2^20 (00) 

W«r»l^ H'ntM, /. 3n Chrm Sx 4H, 2371 3372(1025} 

(51) 1 Itrit 305,917. A|d 10. 11*39, C<n( 13T). II 112. ((.2) MrPhr*. Kltfi»I*r«. J. An. 
CKm.Sx. tC, 11.11-1135 (1914) 


.3; 0570 ^-CiaOROMETHYL-PHENYL-CARflth’OL C,H»OC! 

<A*HydK>*)WS*phrn! I<*^l»> I rhl'»n'lr, H 

flr-<(rlif.)n>n>rth)');f>rrj*5l 
»t) rrnn fHorvh) <Jnn ) 


O ^ < "* 

OH Cl 


Bed. VI — 
VfrCWMl) 
VIrW *«? 


B P. 12S" «t 17 nun. (!) 
118-120* at 14 m (2) 
112-il l* at 10 ram. (1J 
!Jft>flJ"«r 5 mm. {1} 
110-112’*! tram. (3) 


nf? • 1 A-V18 (2) 
1.5520 (2) 

tii?* ~ i.inin(i) nj? 1 - 1J) 100 (I) 
DZ -*225 |1) nl T "> 1.55105 (1) 


(For r«f>n.nf C (rorn pl^nj HbyVn* <d>-rrw> (J 7l35j t»> ft't hlun of HOC) irrh-ratr*! 
Crt(<K7), -f <Y)j (7ft r ; ;WI (2)1, fn»» AaOLI ■+ COj (ft), frr'fn AVh^rvum + 
AK»H ()v}J: 70% (D. (4)', «t (n*m Ity^yyhluiu* {,1 7 i ) m«t»t AK)H 

(rO-To^J JkM (D) h-** ijxlic rrfa. »h»l onu^-?m of .(rt)H l^*JluOO nvtl/wj tr&U 

Ovl rr.n )>y iliM bUn (I) of rli^p'rtrihjlf !/m l^utiir)}’! frdwljlr'.tyr, bp K7-KV 
« tA*r.'n.'//i 4 - l (IM9, r|J ~ UWJ «D I 
U ' t <>/ C* from eh)>'?r>*rr!a! )■•) )(!<• (3 7212 t in (71% fi*' I 

f >1 } f c f" -n 'BwnjJ.nj W a*«> {»t}trr.p(!i'!.i >n l '* i (5 fV7s5;»'j<h*r.sVl *S**hj vj-rw- 

fUsf.MVi fcjm-t *-)'h m ,\*^X4fc NiOA^CiO, <<r 0*.('O t (i v t (y.{ #«! tJ'uCi ,Y } 

*» »i ^!«J (5) rrf* }* 

(C *0), nJ» KOt( (1) r r *«*» nn k7v * • *!) rd*l ru> rr *» •{. *»-(/-{ 

D) (<) k»w }}(T *tt}« T*,*iS r) *" 1*0 0> 1 l.er.\ V ' *■ \) r (»!jTr?*» ilW-,I XV|f-49 

*f (7t. t). 191-193*. I',! m (l or*’*) *« f w&tJ (1) (ft? uw'c/ I)-* 
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conversion to remove 0 from mixtures with styrene dichloride (3:6685) see (7) (8)).— 
However, C with NaOEt gives (yield not reported (1)) cf. (3) ethyl 0-hydroxy-/S-phenyI> 
ethyl ether [Bed. Vi-907], b.p. 242-243°.] 

1 [C on dehydration by passing over HPO3 on silica gel at 370-400° and 95-115 mm. press, 
gives (63% yield (9)) /J-chlorostyrene (3:8717).] ’ 

[C on passing over activated AI2O3 at 360-390° and 115-125 mm. press, gives (67% 
yield (9)) acetophenone (1:5515), but C on passing over CaCOs on silica gel at 325-350° 
and 105-125 mm. press, gives (51% yield (9)) phenylacetaldehyde (1:0200).] 

C with pyridine at 120° for 6 hrs. gives in quant, yield (10) the corresp. quaternary 
pyridmium salt; m.p. 210-212° dec., sol. in aq., MeOH, EtOH, but spar! sol. in other org. 
solvents. , j 

C on oxidn. with K^CrjOr/HiSO^AcOH at low temp. (1) cf. (4) gives (84% yield <4>) 
w-chloroacetophenone (phenacyl chloride) (3:1212). 

Chlorom ethyl -ph enyl-carbicy 1 acetate: b.p. 102-104° at 3*mm., = 1.5182 (4). 

■ [From G with AC2O + pyridine (66% yield (4)).] 

*— — Chloromethyi-phenyl-carbinyl benzoate: unreported. 

® Chloromethyi-phenyl-carbinyl p-nitrobenzoate: m!p. 81° (4). [From C with p- 
nitrobenzoyl chloride in pyridine (4).] 

, Chloromethyi-phenyl-carbinyl 3, 6-dinitrobenzoate: unreported. 

3:9570 (1) Dctoeuf. Bull. soc. chim. (4) 31, 176-177 (1922). (2) Emerson, J. Am. Chem. Soc. 
67, 516-518 (1945). (3) Spdth, Monatsh. 36, 6-7 (1915). (4) Hanby, Rydon, J. Chem. Soc. 
1946, 114-115. (5) I.G., French 735,108, Nov. 3, 1932; Cent. 1933, II 1093; C.A. 27, 1011 
(1933). (6) Essex, Ward (to du Pont Co), U.S. 1,594,608. Aug. 3, 1926; Cent. 1926, II 1693; 
C.A. 20, 3170 (1926). (7) I.G., Brit 381,459, Oct 27, 1932; Cent. 1933, I 506; C.A. 27, 3950 
(1933). (8) Knorr (to I.G.) Ger. 559,521, Sept 21. 1932; Cent. 1933, 1 1843; C A. 27, 736 (1933): 
French 735.000, Oct 31, 1932; Cent. 1933, 1 1843; C.A. 27, 1011 (1933). (9) Emerson, Agnew, 
J. Am. Chem. Soc. 67, 618-520 (1945). (10) Gautier, Compt. rend. 198, 1436-1431 (1934). 


3:9576 SUBERYL (DI)CHLORIDE CsH^OzCU BeiL H - 694 

0=C— (CHj)«-C=0 ni-(287) 

i I H2-(596) 


B.P. 162-163° at 15 mm., si. dec. (1) 


159-160° at 12 mm. 

(2) 

149-150° at 12 mm. 

(3) 

147° at 12 mm. 

(4) 

143-147° at 12 mm. 

(5) 


1 

D 4 08 = 1.1718 (3) Hi ? 6 = 1.46847 (3) 


[For prepn. of C from suberic acid (1:0765) with PCls (1), with PClj (4), or with SOCI2 
(yield: 100% (2)) (3) (5) (6) (8) (10) see indie, refs.] * ’ 

[C with excess MeOH yields (6) dimethyl suberate (1:4186), b.p. 268°. C with 1 mole 
MeOH should yield 7-carbomethoxyheptanoyI chloride-1, b.p. 163-165° at 34 mm. (7), 
usually prepd. from methyl hydrogen suberate with SOCI2 (7).] 

0 with excess phenol htd. at 100° yields (8) diphenyl suberate, m p. 70-71° (8). 

G htd. with dry disodium suberate yields (1) suberic anhydride, m.p. 65-66° (1), P r& " 
sumably the linear polymeric suberic a-anhydride (cf. 1:0755). 

C with AICI3 + CgHj yields (1) (4) I,8-diphenyJoctanedione-I,8, m.p. 85° (4), 83-85 
(l)Jdioxime, m.p. 192-193° (1)). 

[C on cat. hydrogenation over Pd/diatoraaceous earth as directed (9) yields suberic 
dialdehyde (octanedial-1,8), (Ws-oxime, mp, 152° (9), bis-phenylhydrazone, m.p. S4-S6 
u.c. (9), his-semicarbazone, m.p, 183-185° (9)) cf. (2).] 1 
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0 converted to RMgCl (as above) and treated with ethereal HgClj gives (35% yield 
(!}) 2,2,3,3-tetramel hy lb a tyl mercuric chloride, feathery white cryst., m.p. 170-171*' (1). 

3:0913 (!) Whitmore, Marker, PJambeck, J- Am. Chem. Soc. 63, 1626-1630 (1941), 

3:0960 4-CHLORO-2-HYDROXYBENZ ALDEHYDE C 7 HACl Beil. No. 744 

(4-Chl orosali cylaldeby de ) Q< ^ ^ >CHO 

M.P. 62.5° (1) 

Long colorless ndls. from ale. or dd. AcOH {1). — C has odor of walnuts (1). — C is 
apprec sol. in aq. or aq. HjSOaJ readily sol. in org. solvents. — C is very volatile with 
steam even from its yel. soln. in alk. (1). 

{For prepn. of C from m-chlorophenol (3.0255) via Reimer-Tiemann procedure see 

m.) 

C does not reduce NILOH /AgNOa o Fehling soln . ; is very resistant to oxidn. by acid, 
alk , or neutral KMnO<, and to acetylation (but not benzoyl ation, q.v. below) (i). 

0 with FeCtj gives brown ppt., with CuSO< or Crj(SOt)j 4- dii. aq. alk. gives bright 
green copper salt and a dark green chromium salt (1). 

0 on mononitration os specified (2) yields 6'mtr^4-chloro-2-hydroxybenzaldehyde, pale 
yel. ndls. from ale., ra p. 110° {2} (This product yields a phenyihydrazone, or.-ycl. ndls , 
m.p. IBS' 9 dec ; a p-mtrophenylbydrazone, bm.-yel. ndls from ale. or AcOH, m.p. 294" 
dec.*, and a semicarbazone, pale yel ndls from dil AcOH, dec. above 300* (2).} 
t on dinitration as specified (2) yields 3,5-dinitro-4-chIoro-2-hydroxybcn2aldehyde, pale 
gold.*yel, ndls. from aq., m p 153° (2). IThis product yields a phenyihydrazone, light 
bm. cryat from ale., m.p. 210*; a p-mtrophenylhydrazonc, light brn. cryst. from dil. 
AcOH, m p, 280° dec.; and a semicarbazone, light yel. cryst from dil. AcOH, m.p. 225* 
dec. (2 ) } 

® 4-Chloro-2-bydroxybenza!doxime: colorless ndls. from ale., mp. 155* (1). 
l© 4 -CM oro-2-hy dr ozyben raid chy d e />~nitrophenyIhydrazone: or. ndls. from AcOH, 
to p. 257° 0). 

4-Ch!oro-2-hydroxybenzaIdehyde semicarbazone: pale yd. cryst. from AcOH, m.p. 
212* (I). 

<gi 4-Chloro-2-benzoxybenzaIdehyde: from C 4* BzCl in ether -f pyridine; ndls. from 
nlc., mp. 985* (1) * 

3:0960 (l) Hodgson, Jcnkioson, J. Chem. Soc. 1927, 1740-1741. (2) Hodgsoa, Jenkinson, 

J . Chm. Soc. 1928, 2273-2274. 
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3:9590 8-CHLORO-OCTANOL-l CH 2 (CH 2 ) 0 .CH 2 OH C 8 H 17 0C1 BeiLS.If.24 
(<*-Chloro-n-octyl alcohol) ^ 

B.P. 139° at 18.5 mm. (1) 

125-140° at 18 mm. (2) 

[For prepn. of C from a, w-octamethylene glycol (m.p. 63°, b.p. 167-168° at 18 mm. (2}) 
with cone. HC1 as directed (yields: 81% (2}, 75% (1), 65% (3)) see indie. refs.] 

C with thiophenol in aq. NaOH htd. 3 hrs. gives (2) 8-hydroxy-n-octyl phenyl sulfide, 
pi from It. pet., m p. 55° [this prod, with S0C1 2 gives (2) S-chloro-n-octyl phenyl sulfide, 
cryst. from aq. ale. at low temp., m.p. 16°J. 

[C (1 mole) with EtzNH (3—4 moles) in s t. at 120-160° for 12-15 hrs. gives (88% yield 
(1)) 8-(diethylamino)octanol-l, b.p. 151° at 12 mm., Z)} 6 ’ 5 == 0.8610, n!> — 1.4570 (1) cf. 
(5) (corresp. p-nitrobenzoate, m.p. 74° (1)); this prod, with S0C1 2 in CjH 6 yields (1) (5) 
8- (diethylamino)-n-octyl chloride, b.p. 130.5° at 11 mm., nif — 1,4535 {l)'cf. (5) (corresp 
B.HC1, m.p. 73° (5)).] 

C with morpholine gives (4) aim. quant. 8-(4-morpholinyI)octanol-l, b.p. 164.0-164 2° 
at 5 mm., D = 0.9675, n?> = 1.4735 (corresp. N-(«*-naphthyl) carbamate, m.p. 73.0- 
74.0° cor.) — C (1 mole) with N-phenylpiperazine (2 moles) at 100° for 5 hrs. gives (3) 
in aim. 100% yield (as salt) N-fS-hydroxy-n-octylJ-N'-phenylpiperazme, m p. 57.0-58 5° 
cor. (corresp. AT-phenylcarbamate, m.p. 90.5-100.5° cor.)) note that this free base readily 
absorbs aq. from air to form a monohydrate, m.p. 80-82° (3). 

(§> 8-Chloro-n-octyl N-phenylcarbamate : ndls from aq. ale., m.p. 77° (2). 

® 8-Chloro-n-octyl AT- (m-nitrophenyl) carbamate: m.p. 62° (1). 

3:9590 (1) Altman, Rec. trav. c him. 57, 951-952 (1938). (2) Bennett, Mosses, J- Chem. Soc. 
1931,1698-1701. (3) Anderson, Pollard, /. Am Chem. Soc 61,3439-3440(1939). (4) Anderson, 
Pollard, J. Am. Chem. Soc. 61, 3440-3441 (1939). (5) Pyman, Levene (to Boot's Pure Drug 
Co.), Brit. 402,159, Dec. 21, 1933; Cent. 1934, 1 2005, C.A. 28, 30S1 (1934). 

3:9594 /3-CHLORO-n-BUTYRALDEHYDE C 8 H I7 0 2 C1 Beil. I - 663 

DIETHYLACETAL CH S CH.CH 2 .CH(OC 2 H 5 ) 2 Ii— 

(0-Chlorobutyracetal) ^ Is-(724) 

B.P. 70-71° at 12 mm. (1) Df = 0.9677 (2) nf? = 1.43103 {2) 

Oil insol. aq.; raise, with ale., CeHg, AcOH, or CHCI3 or pet. ether. 

[For prepn. of 0 from crotonaldehyde (1:0150) with abs. EtOH dry HC1 (yield: 
66% (1), 50% (3)) (2) see indie, refs.] 

C on distn. with dry KOH gives (70-80% yield) crotonaldehyde diethylacetal [Beil. 
1-730, Ii-(3S0), IH789)], b.p. 146-148°. 

[For reactn. of G with ale. NH3 in s.t. at 120-130“ giving (20% yield (4)) 0-amino-n- 
butyraldehyde diethylacetal see (4); for analogous behavior of C with other amines see 
(4) {3).] 

3:9594 (1) Wohl, Prank, Ber. 35, 1905-1906 (1902). (2) Wichterle, Vavrecka, Collection Czech- 
oslov. Chem . Commun. 10, 494 (1938). (3) Mason. J. Chem. Soc. 127, 1033 (1925). (4) Manmch, 
Horkheimer, Arch. Pharm. 264, 171-172 (1926). 1 
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C treated with Br 2 , then poured into abs. formic add and boiled until evolution of CO 
ceases, yields (10) a,a'-dibromosuberic acid, m.p. 172-173° (10). {From the mother liq. 
a small amt. of another form, m p. 120-121° (10), can be obtd.] 

C on hydrolysis yields suberic acid (1:0755), m p. 141° (for the diamide, dianilide, 
di-p-toluidide, and other den vs. corresp. to C see 1 :0755). 

3:9576 (1) Etair, Ann chim. (7) 9, 3S6-391 (1896). (2) Frfechl, Maier, Monatsh. 59, 273-274 
(1932). (3) von Auwers, Schmidt, Ber. 46, 479 (1913). (4) Borsche, Wolleman, Ber. 45, 3717 
(1912), (5) Blaise, Koehler, Bull. soc. ckim. (4) 5, 690 (1909). (6) Meyer, Monatsh. 22, 421 
(1901), (7) Morgan, Walton, J. Chem Soc 1935, 292. (8) Marangom, Atti ist. Veneto sci. PI- 
2. Sci. math, nat 97, 209-218 (1937-1938) . Cent. 1939, 1 96; C.A. 34, 6934-6935 (1940). (9) Ro- 
aenmund, Zetache, Ber. 54, 2889-2890 (1921). (10) Goss, Ingold, J. Chem. Soc. 1926, 1473. 

3:9578 DIETHYL d, /-<*, a'-DICHLORO SUCCINATE CgH^Cla Beil. II - 630 


(Diethyl aHo-dichlorosuccinate; 

coocvH, 

Hi— , 

diethyl isodichlorosuccinate) 

H — A — Cl 

H 2 -(558) 


h— A— a 



AoOCjH, 


132“ cor. at 16 mm. (1) 

2>?” - 1.163C (1) 

"d 5 *= 1.4290 (1) 

129.5° at 12.6 mm. (1) 

DV = 1.1063 (1) 

t&° - 1.4512 (1) 


nU 5 = 1.4521 (1) 

Stable oil (1), contrary to earlier (2) report. 

[For prepn. of C from d, l-a, a'-dichlorosnccinic acid (3:4711) in EtOH with HC1 gas see 
(1) cf. (2).] 

C with 30% H2SO4 on boilg. not only hydrolyzes but also loses HC1 yielding (3) chloro- 
fumaric acid (3:4853). 

3:9578 (1) Kuhn, Wagner-Jauregg. Ber. 61, 485-486, 504 (1928). (2) van der Rlet, Ann. 280,' 
221 (1894). (3) Patterson, Todd, /. Chem. Soc. 1929, 1769-1770. 


3:9580 ISOAMYL d,l-a-CHLOROPROPIONATE H CsHuOzCI Bed. S.N. 162 
iso-CjHuO.CO C.CH3 

Ai 

B.P. Dj° = 1.0050 (1) nL° - 1.4289 (1) 

3:9580 (l) Schjanberg, Z. physik. Chem. A-172, 231 (1935). 

3:9588 /3-{ 03-HYDROXYETHOXY)ETHOXY]- C 8 H, 5 0 6 C1 Bed. S.N. 1G0 

ETHYL CHLOROACETATE 
[Triethylene glycol 
mono (chloroacetate)] 

B.P. 180-195° at 0.5 mm. (1) 


CH2.O.CH2CH2OH 

Ah 2 

> 

CHj 

Ah,.o.co.ch,ci 


Viscous oil, insol. in aq. but slowly dissolving when shaken with aq. because of hydrolysis 
1° tricthylene glycol (1:6533) + chloroacetic ac. (3:1370) (1). 

3:9583 (1) Meerwein, SOnke, J. prakt. Chem. (2) 137, 317 (1933). 
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CINNAMYL CHLORIDE 

(3-Chloro-l-phenylpropene-l ) 


c 9 h 8 ci 


o° 


H=CH— CH 2 

Ai 


BeiL V -(482) 
Vi-(232) 
V 2 -(372) 


B.P. 140° at 37 mm. M.P. 8-9° , D?.= 1.08815 nH = 1.58065 

See 3:0010. Division A: Solids. 

3:9608 2-CHLORO-3-PHENYLPROPENE-1 CgHgCl BeiL S.N. 473 

<( y — CH-j — C=CH 2 

da 

B.P. 105-107” at 26 mm. (1) 


[For prepn. of G from benzyl methyl ketone (phenylacetone) (1:5118) with PCI® in 
CfiHs (yield 45.9% accompanied by 26.3% of the mesomeric 2-chloro-l-phenylpropene-l 
(3:9606)) see (1).] 

C on stdg. isomerizes in part to the mesomeric 2-chloro-l-phenylpropene-l (3:9606){1). 
C (freshly distilled) with O3 in CHCI3 contg. Borne EtOH yields (1) ethyl phenylacetate 
(1:3872) (note difference from the mesomer). 


3:9G08 (1) Zaki. Iskander. J. Chem. Soc. 1943, 68-69. 


3:9610 a-CHLORO-ISOPROPYLBENZENE 
(Dimethyl-phenyl-carbinyl 
chloride; 2-chloro-2-phenylpropane) 


CgH U Cl 


Cl 


CH3 


Beil. V - 395 
Vi— - 

V 2 - (307) 


No physical constants for C appear to have been reported, presumably because of Its 
ease of decomposition. 

[For prepn. of C from dimethyl-phenyl-carbinol [Beil. VI-506] by saturation with dry 
HC1 gas at 0° see (1){2).] 

, Con htg evolves HC1 (1). — Cm C«H« -f- SnCU stood for several hours below 10° gives 
(88% yield) the " saturated drmer of or-methylstyrene,” i.e., l,l,3-trimethyl-3-phenyI- 
hydrindene, cryst. from ale., m.p. 52° (3). 

C on slow addn. to boilg. ale. KOH (4) or on warming with pyridine (1) (4) loses HC1 
smoothly giving (70% yield (5)) a-methylstyrene 05-phenylpropylene) [Beil. V-484, 
Vx-(233)], b.p. 161-162° (5). 

C dislvd. in MeOH and merely stood overnight gives (6) the corresponding ether, viz., 
2-methoxy-2-phenylpropane, b.p. 78° at 13 mm., Dj 0 - 0.945, n?? « 1.4981 (6). 

•• ■ 2546 (1929). (3) 

■ t. (8) 10, 166-157 

►4-255 (1924). 


3:9614 2-CHLORO-6-METHYL-6-METHYXENEHEPTENE-2 CgHijCI Beil. S.N. 10 
Cl , CH 2 

CHj— A^CH.CHj— i— CH—CHa 

, • ' ‘ CHj 

B.P. 95-96° at 18 mm. (1) = 0.9310 (1) n?> 6 - 1.4730 (1) 
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DIVISION C. LIQUIDS WITH BOILING POINTS REPORTED ONLY 
UNDER REDUCED PRESSURE 

3 : 9600-3 : 9999 (Cg-Cis inclusive) 

. (Arranged in sequence of empirical formulas) 

3:9604 1-CHLORO-l-PHENYLPROPENE-l C 9 H 9 C1 Beil. V — 

(a-Chloro-/3-methylstyrene) / \ n nn Vj-(232) 

\ / ^ =CH - CHj V 2 -(372) 

B.P. 90.6° at 9 mm. (1) = 1.086 (1) 

= 1.0890 (1) ntf* = 1.66362 (1) 

[For prepn of C from ethyl phenyl ketone (propiophenone) (1:5525) by treatment with 
PCIs followed by ale. KOH see (1) ] 

[C with NaNH 2 in toluene at 110® gives traces (2) of methyl-phenyl-acetylene [Beil. 
V-514, V2-(408)J 1 

3:9601 (1) von Auwers, Ber. 45, 2799-2801 (1912). (2) Bourgeul, Ann ehim. (10) 3, 351 (1925). 


3:9606 2-CHLORO-l-PHENYLPROPENE-l C 9 H 9 C1 Beil. S.N. 473 

(/3-Chloro-^-methyIstyrene) 


B.P. 118-123° at 28 mm. (1) 

120-124° at 26 mm. (2) 

61.6-63.6° at 2 mm. (3) 

[For prepn. of C from benzyl methyl ketone (phenylacetone) (1:5118) with PCI5 in 
CjHs (26.3% yield accompanied by 459% of the mesomenc 2-chloro-3-phenylpropene-l 
(3:9608)) see (2); from 2,3-dichloro-l-phenylpropene-l (3) by partial reduction with Zn 
dust in EtOH under N 2 (70% yield accompanied by 16-20% l-phenylpropadiene-1,2 
(phenylallene)) see (3); for formn. as by-prod, during addn. of HOC1 to a-methylcinnamic 
acid see (1).] 

Note that C on stdg isomenzes m part (2) to the mesomeric 2-chloro-3-phenylpropene-l 
(3:9608). 

0 (freshly distilled) with O3 in CHCls gives (2) benzoic acid (1:0715); C on oxidn. with 
KMnO< yields (3) benzoic acid (1 - 0715) + AcOH (1:1010) (note difference from the 
mesomer). 

3:9606 (1) Hose, Fanner, J. Chem Soe 1933, 965- (2) Zaki, Iskander, J- Chem. Soc. 1943, 
68-69 (3) Ginzburg, J. Gen. Chem. (USSR) 8, 1029-1041 (1938); Cent. 1939, I 2183: C.A. 

33, 3776 (1939). 


/ S— CH=C-CHj 

k 


D\ v - 1.0738 (3) nj? = 1.6565 (3) 
D% - 1.0912 (3) 
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3:9630 4-CHLORO-3,6-DIMETHYLHEPTENE-2 Cl C9H17CI BeiLI — 

CH,.CH=C — Ah.CH, — CH.CHj I 1 ' (93) 

Ah, in, 

B.P. 59-03“ at 9 mm. (1) 

[For prepn. of C from 2,5-dimethylhepten-5-oM [Beil. Ii-(231)J with .6 N HC1 (78% 
yield) see (1).] - 

3:0630 (1) Abelmann, Ber. 43, 1582 (1910). 

3:9632 d,M,2-DICHLORONONANE Cl Cl C 8 H l8 Cl 2 BeiL S.N. 10 
OHj.CHj.CHj CH, CH, CH,.CH,— Ah— Ah. 

No data on C have apparently been reported. 

[For prepn. of C from nonene-1 (1:8385) by actn. of HOC1 (together with 1-chloro- 
nonanol-2) see (1).] 

3:9632 (1) Kiss (to Shell Development Co.),U.S. 1,767,291, June 24, 1930; Cent. 1930, II 1475. 


3:9638 rf.Z-3-CHLORONONANE 


CHj.CHj CH 2 .CH 2 .CH 2 .CH : 


2 — < 


C9II19C1 


CH 2 .CH S 


C has not as yet been Reported, although both the optical isomerides are known. The 
dextrorotatory form of C, from levorotatory nonanol-3 with HC1 at 100° (1), or from 
Ievorotatory 3-iodononane with LiCl in MeOH (2), has b.p. 98° at 33 mm. (2), 87-89° at 
24 mm. (1 ), D\ 7 = 0.85S8 (1 ). The levorotatory form of»C, from dextrorotatory nonanol-3, 
with HC1 at 100° (1), has b.p. 101° at 40 mm., D\ 7 = 0.8540 (1). 

3:9G3S (1) Pickard, Kenyon, J. Chem. Soc. 99, 71 (1911). (2) Levene, Rothen, Kuna, J. Biol 
Chem. 120, 786 (1937). 


3:9640 d,l-5-CHLORONONANE C9H13CI ' BeiLI — 

(Di-n-butylcarbinyl chloride) Cl It — 

CHj CH 2 CH 2 CH 

l 

B.P. 85-87° at 14 mm. (1) D \ 5 = 0.8639 (1) ntf = 1.4314 (1) > 

[For prepn. of C from 5-bromononane by conversion to RMgBr and subsequent treat- 
ment with Cl.CN (6S% yield) see (1).] 

3:9640 (l) Grignard, Ono, Bull soc. chim. (4) 39, 1592 (1926). 


-Jm 


•ch 2 ch 2 .ch 2 .ch 3 


Is - (128) 


3:9642 d,I-3-CHLORO-3-METHYLO CTANE CgHigCl Beil. S.N. 10 

(n-Amyl-ethyl-methyl-carbinyl chloride) Cl 

CHj.CH, CHs.OHj.CHj— i— CHj.CH, 

Ah, 

- 0.8G80 (1) ng = 1.4330 12) 
no - 1.4351 (2) 
1.4347 (!’ 


B.P. 73.7-74.0° at IE mm. (1) 
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[For prepn. of 0 from 2-methyl-3-methyleneheptanone-6 (thujaketone) [Beil. 1-745, 
Ii-(386)] with PCI 5 in the cold, then htd. at 100° for 2 }4 hrs. (40% yield), see (1).] 

6 on oxidn. with KMn 04 yields (1) 2-methylbutanone-3 (isopropyl methyl ketone) 
(1:5410) q.v. 

3:9611 (1) Werner, Bogert, J. Org. Chem. 3, 585 (1939). 

3:9G18 1-CHLORONONYNE-l Cl C 9 H 15 CI BeU. S.N. 12 

CH, CH, CH 2 .CH 1 .CHj CHj CHj.Csi 

B.P. 75-77" at 15 mm. (1) D™ = 0.90G ( 1 ) n$ = 1.-150 ( 1 ) 

[For prepn. of C from nonyne-1 (1 : 8125) by conversion with NaNHz to C 7 H 15 — CheC — N a 
and subsequent reactn. with benzenesulfonyl chloride m dry ether (55% yield (1)) see (1).] 
[Refractive indices of 0 by Pulfrich instrument: nc = 1.4492, ni? = 1.4519, np = 
1.4582, « 1.4634 (1).] 

3:9618 (1} Truchet, Ann. cAtro. (10) 16, 335, 337 (1931). 


3:9622 d,N2-CHLORO-2-METHYLOCTYNE-3 Cl C 9 H 15 CI BeU. S.N. 13 
CH,.CH2.CH, CH,— CsC— i-CHs 

in, 

B.P. 68 " at 16 mm. (t) Df = 0.8929 (1) n?? = 1.4480 (1) 

[For prepn. of C from 2-methyloctyn-3-ol-2 (1) by saturation with HCI gas (85% yield) 
see{l).J 

[C with MeMgBr gives 74% yield 2,2-diraethyloctyne-3, b.p. 79° at 70 mm., D™ = 0.7491, 
= 1.4270 (1); C with EtMgBr gives 60% yield 3 ( 3-dimethylnonyne-4, b.p. 82° at 40 
mm., D 2 * 0 «= 0.7650, r&° = 1.4312 (1).] 

3:9622 (1) Campbell, Eby, J. Am. Chem. Soc. 62, 1799-1800 (1940). 


3:9624 E-CHLORO-4-METHYLOCTENE-3 Cl CHj CgHnCl BeU. I — 

CHj CHj CHj — in — 0=CH.CHj.CH 3 

B.P. 59-63” at 11 mm. (1) 

[For prepn. of C from 4-methylocten-3-oI-5 [Beil. Ii*(230), l2-(492)] with cone. HCl 
see ( 1 ).] 

3:962* ( 1 ) Bjelouss, Ber. *5, 62G (1912). 


3:0628 d,M-CHLORO-7-METHYLOCTENE-2 
(Isoamyl-propenyl-carbinyl 
i chloride; 5-chloro-2- ptt-TH. 

methyloctene- 6 ) 


C 9 H 17 CI Beil. I -223 
Cl CH 3 Ii— 

(Ijh.ch 2 CHz— i— ch 3 Jr ~ 


B.P. 124-12G 0 at 108 nun. (1) 

[For prepn. of C from 2-mcthyloctcn-6-ol-5 (isoamyl-propcnyl-carbinol) [Beil. 1-449, 
Ii-(230), I j- (492)] with PC1 5 see ( 1 ).] 

3:9628 (l) IUif, Ber. 41, 2740, 2743, Note 1 (1908). 
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3:0050 3-CHLORO-2.3-DIMETHYLHEPTANE • CjHijCI BtlSH.10 

(n-Butyl-isopropyl-methyi- . 

, carbinyl chloride) CHj.CHi.CH.-CH— CH— CH.CH, 

B.P. 54" at 8 mm. (1) D? - 0.8800 (1) 

0.885 (1) ng = 1.4301 (1) 

[For prepn. of C from 2,3-dimethylheptanol-3 (n-butyMsopropyl-methyl-carbinol) |1) 
with dry HOI at 0° (86% yield) see (1)J 
3:9050 (1) Whitmore, Evers, J. Am. Chan. Soc. 65, 813 (1933). 


3:9G52 <f,i-5-CHLORO-2,5-DIMETHYLHEPTANE C 9 Hi 9 Cl Bei’I- 

(Ethyl-isoamyl-methyl-carbinyl Cl It * (W) 

Chl0^ “ 1<!, CHj.CB, — (!) — CH j.CHj.CH.CHj 

in, CH, 

B.P. 03-04- at 16 mm. (1) JDj s ' s - 0.8G02 (1) ntf = 1.43457 III 

(For prepn. of 0 from 2,&-dimethylheptanol-5 (ethy 1-isoamyl-me t hy J-carbinol ) [Bel 
1-425, Ii-(212)1 by saturation with dry HC1 gas (75% yield (1)) see (1).] 

[C with AlCla + C 6 II e yields (1) 5-phenyl-2,5-dimethylheptane, b.p. 122-123° at Him, 
DJ* - 0.878 8, ntf - 1.49894 (1).] 

3:0653 {!) Halsc, J. predt. Chan. (2) 89, 455 (1914). 


3:9054 d,l-3-CHLORO-2,2,3-TRIMETHYLHEXANE C 9 HioC 1 BeILS.jr.10 
(ier-Butyl-methyl-n-propyl-carbinyl Cl CHj 
’ chloride) 1 ] 

CHj.CHi.CHs— C C — CHj 

£hj . 1 

B.P. 64.2-65.5° at 32.5-13 mm. (I) ( 1 J . 

(For prepn. of C from 2,2,3-trimethylhexanol - 
[Beil. Ir(45S)) (1) by saturation with dry HC1 at 0° 

3:9654 (1) Petrov, Karasev, Cheltiova, Bull. soe. ’ * i 

3:9G50 ,3-CHLORO-2,2-DIMETHYL * ■ - • • 

(/cr-Butyl-dicthyl-carbinyl chloride) 

‘ 1 ‘ ■ CHj^TT 


B.P. 53-54° at 6 mm. (1) 

[For prepn. of C from 2,2-dimethyKP*’ j’ 
(1) with dry IICI gas at 0° see (1).] 

C on distn. at 150 ram. loses HC1 (I) yielding a 

2;K56 (!) Bartlett. Knox, J. An. Chm. Soe. 61, 
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(For prepn. of C from 3-methyloctanol-3 (n-amyi-ethyl-raethyl-carbinol ) (1) with HO 
gas (72% yield) see (I).) 

3:9642 (l) Whitmore, Williams, J. Am. Chan. Soc. 55, 408-409 (1933). (2) Smart, Quayle, 
J. Am. Chtm. Soc. 67. 21 (1945). 

3:9044 d,M-CHLORO-4-METHYLOCTANE C B H»C1 Beil S.N. 10 

(n-Butyl-methyl-n-propyl-carbinyi Cl 

chtonde) CHj.CHj.CH, CH^-i-CH-.CH:.CHs 

in, 

B.P. 70.8-71.4” at 14.6 mm. (1) I>” = 0.8600 (1) ng «. 1.4338 (2| 

D™ - 0.8733 (11 n;>" » 1.4300 (2) 
1.4340 (11 

{For prepn. of C from 4-roethyloctanoM (n-butyl-methyl-n-propyl-carbinol) (Beil. 
lj*(2U)) (!) with dry HC1 at -10* see (1).] 

3:90(4 (I) Whitmore, Woodburn, J Am Chem. Soc. 55, 3G3-364 (1933). (2) Smart, Quayle, 
J. Am. Chcm. Soc 67, 21 (1945). 


3:9G4G d,l-3-CHLORO-3-ETHYL HEPTANE Cl CjHisCl Bell. S.N. 10 

(n-Butyl-diethyl- i 

carbinyl chloride) CHj.CH 2 CHj.CHr-C-~CHj.CH 3 

CjH 5 

B.P. 40.0® at 3 mm. ( 1 ) D? - 0.8823 (1) • 

- 0.8856 (1) rio « 1.4400 (t> 

{For prepn. of C from 3-ethylheptanal-3 (n-butyl-diethyl-csrbinol) {Beil. Ii-(2II), 
Ir(457)j (I) with dry HCl gas at -10° see <!).] 

3:8646 (1) Whitmore, Woodburn. J. Am. Chan. Soc. 65, 383-364 (1933). 

3:9548 4-CHLORO-4-ETHYL HEPTANE C s H l9 Cl Beil. I — 


(Ethy bdi-n-propy 1-carbin y J Cl II - (54) 


chloride) 

CH, CHj.CH, — k — CHi.CH, Cit, 

li- 


<U 


B.P. 07-08® at 12 mm. (1) 

J5f - 0.8821 (l) 

nt? - 1.4438 (2) 

02-01® at 10 mm. (2) 

D 1 .’ - 0.884 (2) 

nb‘ - 1.43878 (I) 


{For prepn. of C from 4-cthylheptanol-4 (ethy!-di-n-propj’l-carbinol) {Beil. 1-424, L-(212), 
Ir{457)] by saturation with HCl gas see {!); for formn. of C from 3-n-propy lhexcne-2 
(2) with cone. HCl see (2).} 

{For data on density and pArachor of C at 0”, 15®, 25°, and 65® see {3).{ 

1C with AlCh + C 6 H a gives 67% yield 4-ethyl-4-phenylheptane, b.p. 127-128® at 15 mm., 
°5 " O.SG98, riy « 1.49211 (1)4 

3:W(% (1) Ilalw. J. praki. Chan. (2) 89, 455-457 (1914) (2) Nasarov. Bn. “0, 624 (1037). 

*>> Quayle, Owen, Bpa\era. J. Am. Chem Soc. 01, 3107-3111 (1039). 
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3:9664 a-CHLOROETHYL PHENYL KETONE 
(a-Chloropropiopbenone) 


C9H9OCI Beil. S.N. 640 


B.P. 131-133° at 26 ram. {1} 


ii 


[For prepn. (66.4% yield (1)) from a-chloropropionyl chlonde (3:5320) + CsHj + AICI3 
see (1).] 

3:9664 (1) Baker, Barkenbus, J. Am. Chem. Soc. 58, 263 (1936). 


3:9680 AZELAYL (DI) CHLORIDE * C 9 Hh0 2 C12 

0=C — (CH 2 ) 7 — c=o 

ii ii 

B.P. 180-183° at 3G mm. (1) 

166° at 18 mm. (2) 

165° at 13 mm. (1) 

140° at 0.4 mm. (3) 

[For prepn. of C from azelaic acid (1 : 0695) with PCI5 (1) or with S0CI 2 (2) (3) see indie, 
refs.] 

[C with 1 mole MeOH should yield 8-carbomethoxyoctanoyl chloride-1, b.p. 150-155° 
at 15 mm. (7), usually prepd. from methyl hydrogen azelate, b.p. 190-195° at 15 mm., 
m.p. 21-24° (7), with SOCl 2 (7).] 

6 on htg. with disodium azelate yields {1) azelaic anhydride, m.p. 54-56° (1) (this prod, 
is probably the linear polymeric ^-anhydride (see 1 :0695)). 

[G with CeHe + AICI3 yields (1) l,9-diphenylnonanedione-l,9, m.p. 44° (1); C with 
toluene + AICI3 yields (4) l,9-di-p-tolylnonanedione-l,9, m.p. 78-79° (4).] 

C with phenol yields (5) (6) diphenyl azelate, m p 59-60° (6), 49-50° (5). 

[C with MeZnI yields (2) undecanedione-2,10, m.p. 64° (2).] 

C on hydrolysis yields azelaic acid (1:0695), m.p. 106° (for the diamide, dianilide, 
di-p-toluidide, and other derivs. corresp. to C see 1 :0695). 

3:9680 (l) Etaix, Ann. c him. (7) 9, 397-401 (1896). (2) Blaise, Koehler, Bull. toe. chim. (4) 
5, 692 (1909). (3) Ruzicka. Boekenoogen, Helv Chim Acta 14, 1332 (1931). (4) Boreebe, Bet. 
52, 2081-2082 (1919). { 5 ) Bouchonnet, Compt. rend. 110, 1599 (1905). (6) Marangoni, AM 
ist. Veneto aci.Pt. 2, Sci. math. nat. 97, 209-218 (1937-38); Cent. 1939, I 90; C.A.34, 6934-6935 
(1940). (7) Morgan, Walton, J. Chem. Soc. 1936, 903. 

3:9701 2,3,6-TRIMETHYLBENZYL CHLORIDE CH 3 Ci 0 Hi 3 C1 Beil. S.N. 469 

<3ch 2 ci , 

CH3CH3 


Beil. H - 709 
Hi- 
112 — 


This compound is apparently unreported although the corresp. 2,3,6-trimethylbenzyl 
bromide, b.p. 146° at 23 mm., 130-132° at 14 mm., has been obtd. (41% yield (1)) from 
prehnitene (1,2,3,4-tetramethylbenzeno) (1:7548) by bromination. 

Certain derivatives of C are, however, recorded here because of the desirability of com- 
parison with the corresp. derivs. of 2,4,5-trimethylbenzyl chloride (3:9702) and of 2,4,6- 
trimethylbenzyl chloride (3:0372). 

— — 2,3,6-Trimethylbenzyl alcohol: m.p. 83.5-85° (1). 

— 2,3,6-Trimethylbenzyl acetate: oil, b.p. 152° at 23 mm. (1). 

3:9701 (1) Smith, Agre, J. Am. Chem Soc. 60, 652-653 (1938). 
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3: 9658-3 :9GG0 


3 : 0G5 8 PHENYLPROPIOLYL CHLORIDE 


B.P. 130-133® at 25-30 m (1) 

115-116® at 17 mm. (2) 

119® at 12 mm. (3) 

[For prepn. of C from phenylpropiolic acid (1 :0745) with PC1$ (1) (2) cf. (3), or refluxed 
with 7 pts SOCI 2 (90-95% yield {4}) (3), or from sodium propiolate (available from phar- 
maceutical industry (5)) with SOCI 2 T5) but not PCI 3 ( 2 ), see indie, refs. Note that phenyl- 
propiolic acid (1:0745) dislvd. in 2 pts. POCI 3 at 100° and htd. 3 min. beyond first sept), 
of ciyst. (0), or the acid refluxed with Ac 2 0 (7), gives good yield l-phcnylnaphthaIene-2,3- 
dicarboxylic anhydride [Beil. XVH-541, XVIIr (275)1, ndls. from Cells + lgr., mp. 255°.] 
[For rcactn. of C with AICI 3 -f- anisole (1:7445) yielding (1) (3) p-methoxyphenyl 
phenylethynyl ketone [BeiL VIII-199J, m.p. 100° (1) (3) (dibromide, m.p. 13S-140® (3)), 
Bee indie, refs.; for reactn. of C with AlClj + methyl p-tolyl ether (1:7495) giving (60% 
yield (5)) 2-hydro\y-5-mcthyl-/?-chlorochalcone, deep yel. ndls. from pet. eth., m.p. 95 5® 
(which in ale. on dropwise treatment with dih aq. NaOH ring-closes by loss of HCl to give 
quant. (5) 6 -methylfiavone [BeiL XVHj-(206)] l m.p. 122® (5)), see (5); for reactn. of C 
with AlClj + resorcinol (1 : 1530) in nitrobenzene to give 7 -hydroxyflav 0 ne [Beil. XVHI- 68 J, 
m p. 241°, see ( 8 ).]_ 

[For reactn. of 0 with diethyl sodio-malonate (4), ethyl sodio-acetoacctate (4), sodio- 
acetylacetone (4), with Na phcnylacetylene or phenyl-ethynyl MgBr (9) see indie. refs.J 
C on hydrolysis (presumably) yields phenylpropiolic acid (1:0745), m.p. 136®. For the 
amide, anilide, p-toluidide, and other dcrivs. corresp. to G see the acid (1:0745). 

3:0058 (l) Stockhausen, Gattermann, Bn. 25, 3537-3538 (1892). (2) Rupo, Ann. 3C9, 329 
0909). (3) Watson, J. Chem Soc. 85, 1324-1325 (1904). (4) Ruhemann. Merriman. J. Chem. 
Soe. 87, 13S9-1395 (1905). (5) Siraonis. Lear. Bn. 59, 290S-2913 (1920). (0) Michael, Bn. 39, 
1911-1912 (1900). (7) Michael, Bucher, Am. Chem. J. 20, 01-92 (1893). (8) Seka. Prosche, 
hlonaUh. 69, 2S9 (1930). (9) Hess, Weltrien, Bn. 54, 2515-2510 (1921). 

3:0000 o-METHYLPHENACYL CHLORIDE 
(Chloromethyl o-tolyl ketone; 
w-chloro-o-methylacctophcnone) 

B.P. 120-130® at 11 mm. ( 1 ) 

Clear pale yel. liq. ( 1 ), — Strong lachrymator! 

[For prepn. from benzyl MgCl + chloroacetic acid anhydride (3:0730) (42% yield (1)) 
we_(l); from o-toluyl chloride (3:8740) + diazomethane sec (2) ) 

0 on oridn. with NaOCl gives (56% yield (1)) o-toluic ac. (1 :0C90), m.p. 131® ( 1 ). 

Chloromethyl o-tolyl ketone 6 emlcaxbazone: m.p. 103-105® ( 1 ). 

3:9660 (l) Austin, Johnson, J. Am. Chem. Soe. 54, 050 (1032). (2) Mercer, Robertson, Cahn, 
J. Chem. Soe. IB 35, 1000. 

P-CHLOROPHENYL ETHYL C,IIjOCl BeiL VH -301 

Cl<^ ^^-CO.CHjCHj VHj— 

B.P. 152 ® Kt 30 mm. M.P. 33-30® 

3:03-10. Division A: Solids. 


C 9 H 9 OCI 

Hj 

CHjCl 


BeiL S.N. G40 


C 9 H 5 OCI 


BeiL IX - 635 
IX,- 



3:0980 


p-DICHLOROBENZElTE 


118 


3:0980 ^-DICHLOROBENZENE Cl<^ ^>C1 CbH^CIj Beil. V- 203 

Vi-(llt) 

V r (154) 

M.P. B.P. 

55° (1) (51) 174° at 764.2 mm. {24) D « 1.2189 {33) 

54° (2), cor. (3) 173.7° cor. (5) ng 13 - 1.52104 {33J 

53.3-54.2° {4) 173.5° at 766 mm. {31) D?* « 1.2310 {33) 

53.2° (5) {6) {7) 173.0° (26) {27) « 1.52C05 {33) 

53-54°' {8) {57) 172° (14) (10) (GO) 

53.0-53.1° (24) 171° (15) 

53° (9) (10) (11) 170-171° u.c. (32) 

(12) (13) (14) 

(15) (16) (49) 

<50) (60) 

52.9° (17) (18) (19) 

{ 20 ) ( 21 ) 

52.84° (22) 

52.8° (23) 

52.72° (25) 

52.70° (30) 

52.G9 0 (20) ] 

52.0° (27) 

52.52° (28) 

62.0° (31) 

52-53° (29) 

Colorless cryst., aim. insol. aq. (0 077 g. per 1000 g. aq. at 30° (22) cf. (13)); raise, hot 
ale. (60 ml. abs. ale. + 5 ml. aq. at 25° dis. 4.55 g. C (20)), eas. sol. ether, CeHai CHCI 3 , 
CS 2 . — Readily sublimes; eas. volatile with steam. 

_ (For data on crystallographic consts. see (34) (35); for data on rate of evapn. of cryst. 
C see (11); 0 has molcc. f.p. depression of 77 (3G) and because of its accessibility, ease of 
purification, convenient m.p. and large f.p. depression is often used for making moi. wt. 
detns.] 

[For f.p. /compn. data and diagram of system C + o-dichtorobei}zene (3 : 6055) (eutectic, 
m.p. —23.4° contg. 13 3% C) see (17) (27); for f.p. /compn. data and diagram for system 
G + m-dichlorobenzene (3:59G0) (eutectic, m p. —29.9° contg. 12.0% C) see (17); for 
f.p. /compn. data on ternary system of all three dichlorobcnzenes see (27). — For f.p. /compn. 
data and diagrams for systems G + biphenyl (1:7175) (eutectic, m.p. 20 9° contg. 57.5 
mole % C (6)) (19), G + naphthalene (1:7200) (eutectic, m p. 30.2° contg. 60 6 mole % 
C (6)), G + Iriphcnylmethane (1 : 7220) (eutectic, m.p. 35.9° contg. 68.5 mole % 0 (6))» 
G + nitrobenzene (eutectic, m.p. —6 8° contg. 32% C (9)), G + p-chlorophenol (3:0475) 
(eutectic, m.p. 27 2° contg. 26.6 mole % C (18)) see indie, refs. — For thermal anal, of 
system C + SbClj (eutectic, m p. 39 5° contg. 49.5 wt. % C (37)), and of system C + 
SbBra (eutectic, m p. 48.5° contg. 73.5 wt. % 0 (37)), see (37).] 

[C with p*dibromobenzene gives a series of solid solus, cf. (38) (39) (40) (41) (23) (24) 
(26); for study of Bystems C + p-chloroiodobenzene (23) (34) and Cl + p-di-iodobenzene 
(23) see indie, refs.] 

[For data on densities of solns. of G in C«He (1:6400) and in n>hexane (1:8530) see (42); 
for data on D 4 5 and n « 5 of Bolns. of C in Cells see (7). 
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3:9702 2,4,5-TMMETHYLBENZYL CHLORIDE CioH u Cl BeiLV — 

(iu>-ChIorodurene) V t — 

CHa Vi - (329) 

CHa<^ J>CH 2 CI 

B.P. 130° at 16 mm. (1) N CB 3 

111-110° at 6m(2) 

110° at 6 mm. (2) 

98-108° at 1 mm. (3) 

(See alto the isomenc 2,4,G-trimethylbemyl chloride (3:0372).] 

(For prepn. of 0 from 1 ,2 ,4-trimethy Ibcntene (pseudocumene) (l ‘.7470) by cbloro- 
methylation with formalin (1 :0I45) -f- cone. HC1 -f HC1 gas (yields: 70% (2), 40-43% (3)), 
or with paraformaldehyde -f- HCl + ZuClt (4), or with chloromethyl methyl ether (3:7085) 
in AcOH without cat, (yields. 60% (1), 50-60% (5)) (note that some bts (chloromethylated) 
product is also formed) eee indie, refa ; for prepn. of 0 from 2,4,5-trimethylbenzyI ale. 
(see below) with cone. HCl under reflux 5 hrs see (2).] 

(0 on catalytic hydrogenation presumably yields 1 ,2,4-trimethyl bensene (pseudocumene) 
(1:7470) although this particular reaction is not actually reported cf. (I).J 
[C on hydrolysis presumably yields 2,4,5-tnmethylbenzyl alcohol, cryst from ale., m.p. 
839-83 5° (2); note, however that this reaction is not actually reported, the ale. having 
been obtd. by hydrolysis of its acetate, oil, b.p 141-150° at 9 ram. (2).] 

C in ale. with aq. NaCN refluxed 5 hrs. gives (85% yield (2)) 2, 4, 5-tri raethylben zyl 
cyanide, m p. 9-10°, b.p. 133-147° at 4 mm. (2); note that this nitrile upon hydrolysis 
with 50% H2SO4 at 100° for 2H hrs. gives 2,4,5-triroethylphenyiacetic acid, crude ra.p. 
116-118“ (2), pure m.p 128-129° (2) (corresp. dinitro deriv., m.p. 203-203 5° (2)). 

(For condensation of G with ethyL sadio-acetoacetate sec (3}.( 

3:9703 fl) Vavon, Bolle, Calin. Bull soc chim (5) 6, 1025-1033 (1930) (2) Smith. MftcMullen, 

J- Aw. Chew Soc. 58, 633-635 (1936) (3) John. Gunther, Be r. 74, 887-888 (1941). (4) Bert. 
Comp, rend . 186, 373-374 (1928) (5) Vavon, Bolle, Comp, rend 204, 1826-1828 (1937). 


3:9710 d,I-3-CHLORO-3-METHYLNONYNE-4 Cl CioHnCl BeiL S.N. 12 
CH, CH, CH, CH, CHisrC— 

CH, 

B.P. 82- at 17 mm, (1) CP = O.BOCS (I) ng m 1.4543 (1) 

(For prepn. of 0 from 3-methylnonyn-4-ol-3 (1) by saturation with HCl gas (72% yield) 
*ee (1).} 

it) with MeMgBr gives 73% yield 3,3-dimethyInonyne-4, b.p. 82° at 40 mm , D\° =■ 
0765S.nl? ~ 1.4313 (1).J 

358710 (1) Campbell. Eby. J. Am. Chem. Soc. 62, 1799-1800 (1940). 


3:0712 6-CHLORODECENE-5 Cl CjcHiaCI 

CH, CBj.CH, CHr-CH-i-CHj.CH, CH, CH, 


BetL S.K. 11 


B.P. nn- 100 ”«t 28 Bm. (1) Df - 0.8753 (1) ntf » 1.4M8 (1) 

Two from stereoisomers of 0 are possible, but only this one has as yet been rocogniied. 
(For prepn. of C from decyne-5 (di-n-butylacetylene) (Beil. It- (230)1 with AcCl 4- SaCU 
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(4-chloro^n^butylocten-^ne-2, b.p. 140-146° at 28 mm.', D\ 5 ** 0.9459, = 1.4612, 

is also formed (1)) see {!).] 

3:9712 (1) Kroeger, Sowa, Nieuwland, J. Otq. Chem. 1, 163-169 (1936). 


3:9714 d,?-4-CHLORO-3 ,7-DIMETHYLO CTENE-2 CioH 1# Cl 

(5-Chloro-2,6-dimethyloctene-6) Cl 


CH 3 .CH=( 


V-CH2.CH2.CH.CI 

l 

u 

i u 


Bell. I — 

' II - (96) 
h — 


B.P. 83-84° at 12 mm. (1) 

[For prepn. of C from 2,6-dimethylocten-6-ol-5 [Beil. 1-452, Ii-(232)] with 6 N HC1 
see (1).] , , t 

3:9714 {1} Abelmann, Ber. 43, 1583 (1910). 


3:9716 4-CHLORO-3,4-DIETHYLHEXENE-2 Cl C 1& H 1# CI Bed. S.N. 11 

, CHj — CH=C C — CH2 — CH# 

<W <W 6 

. BJP. 70-72“ at 10 mm. (1) Z>J° - 0.897 (1) n' 0 E = 1.4551 (1) 

For prepn. of C from 3,4-diethylhexene-3 (1) with CI2 + NaHCOj at 0° (60% yield 
accompanied by 40% yield of 3,4-dichloro-3,4-diethylhexane (3:9724)) see {1 ).] 

C on treatment with O3 yields (1) acetaldehyde (1:0100) q.v. 

3:9716 (1) Tishchenko. J. Gen. Chem. (U.S.S.R.) 8, 1232-1246 (1938); Cent. 1939, II 4222; 
C. A. 33, 4190 (1939). 

3:9720 1,10-DICHLORODECANE C10H20CI2 BeiL S.N. 10 

(Decamethylene (di) chloride) 

Cl Cl 1 ' 

<!;Hj.ch,ch j .ch,.(phj.ch ! .ch..ch 2 .chj.(!:h s 

B.P. 147-148" at 11 mm. (1) D? = 0.9941 (1) 

[For 'prepn. of C from decanediol-1,10 (decamethylene glycol) (1:5961) by htg. 1 day 
with excess SOCI2 see (1).] 

C with Nal in acetone refluxed 4 hrs., acetone evaporated, residual material htd. for 3 
hrs. at 140-160° with thiourea in isoamyl ale., yields (1 ) decamethylene w, u'-bis - (isothiourea 
hydrochloride), m.p. 186° (1). 

3:9720 (1) Kawai, Hosono, Shikinami, Yonechi, Set. Papers Inst. Phys. Chem. Research (Tokyo) 
16, Nos. 306-309, 9-16 (1931); Cent. 1931, II 1694; C.A. 25, 5665 (1931). 

3:9724 3, 4-DICHLORO-3.4-DIETHYLHEXANE C10H20CI2 BeiL S.N. 10 

Cl Cl 

CH3.CH 2 — j) j)— CH;.CH} 

ijH t i:H ( 

D\° - 1.022 (1) nj? - 1.47485 (1) 


B.P. 101-103 at lOmml (1) 
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(For prepn. of C from 3,4-diethylhexene-3 (1) with Clj + NaHCOj at 0° (yield 40% 
accompanied by 60% 4-chloro-3,4-diethylhexene-2 (3:9716)) see {1).J 

3:9724 (1) Tishchenko, J. Gen. Chem. (U.S.S.R.) 8 , 1233-1246 (1938); Cent. 1939, II 4222; 
C.A. 33, 4190 (1939). 

3:9730 d,M-CHLORO-4-METHYLNONANE Ci 0 H 21 CI Bed. S.N. 10 

_ (n-Amyl-methyl-n-propyl-carbinyl Cl 

chloride) CHj CHj CH 2 .CH 2 .CH 2 — dj — CH 2 .CH 2 .CH 3 

' d)H 3 

B.P. 43-45” at 1 mm (1) Z>j 5 = O.S6G3 (1) n& = 1.4369 (2) 

rig ~ 1.4389 (2) 
1.4375 (1) 

[For prepn. of C from 4-methyInonano!-4 (n-amyl-methyl-n-propyl-carbinol) (1) with 
HC1 gas ( 86 % yield (1)) see (1).] 

3:9730 (l) Whitmore, Williams, J. Am. Chem. Soc. 55, 408-409 (1933). (2) Smart, Quayle, 
J- Am. Chem. Soc. 67, 21 (1945). 


3:9732 6-CHLORO-5-METHYLNONANE C i 0 H 21 Cl Bed. S.N. 10 

(Di-n-butyl-methyl-carbinyl Cl 

chloride) C H, CHj CHi CHj __ A-CH-.CH 2 .CH 2 .CHs 

Ah s 

B.P. 75-77" at 10 mm. (3) Dg - 0.8676 (1) 

60.5" at 3.5 mm. (1) Dg - 0.8707 (1) ng - 1.4382 (X) 

[For prepn. of C from 5-methylnonanol-5 (di-n-butyl-methyl-carbinol [Beil. Ii-(213), 
Ir*{460)) ( 1 ) by saturation with dry HCI gas at —10° see (1) ] 

& on refluxing with 2)4 pts. aq. for 9 hrs. gives 14% of its halogen as halide ion (1) (the 
resultant olefin was not isolated). 

[For behavior of C with naphthalene -f AlCIj in CS> see (3).] 

3:37 32 ( If Whitmore, Woodburn, J. Am. Chem. Soc. 55, 363-364 (1933). (2) Woodburn, 
Whitmore, J. Am. Chem. Soc. 56, 1394-1395 (1934). (3) Petrov, Kurbskii, J. Gen. Chem. 

WASH.) 14, 492-494 (1944); C.A. 39, 4600 (1945). 

3:9734 d,f-3-CHLORO-3-ETHYLOCTARE CjoHjiCI Bed. S.N. 10 

(n-Amyl-diethyl-carbinyl chloride) Cl 

CHj.CH 2 .CH 2 .CH-.CH 2 — til — CH 2 CH, 

iiH, 

S.P. 42-13" at 0.6 m ( 1 ) Z)J 5 - 0.8702 ( 1 ) ng - 1.4423 (X) 

. Prepn. of C from 3-ethyloctanol-3 (n-amyl-dicthyl-carbinol) [Bed. 1-426] (1) with 
iiCl gas (72% yield (1» see (1).] 

5:9734 <i) Whitmore, Williams. J. Am. Chem. Soc. 55, 40S-409 (1933). 
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3:9736 d,f-4-CHLORO-4-ETHYLOCTANE 
(n-Butyl-ethyl-n-propyl-carbinyl 

chlonde) CHj.CHj.CHj.GHr 


CioHjiCI 

Cl 

-lLcHj.CHs.CHa 

La 


Bell. S.N. lo 


B.P. 53-54° at 2 mm. (1) 


« 0.8773 ( 1 ) 

Z>i° = 0.8804 (1) "i? » 1.4421 {{) 

[For prepn. of C from 4-ethyloctanol-4 (n-butyl-ethy 1-n-p ropy 1-carbino 1 ) [Beil. I2-(4G0)] 
(1) by saturation with dry HCl gas at —10° see (1).] 

3:0730 (I) Whitmore, Woodburn, J. Am. Chem. Soc. 55, 363-364 (1933). 


3:0738 3-CHLORO-2,3-DIMETKYLOCTANE CioH 2 iCI 

(n-ArnyMsopropyl-methyl-carbinyl Cl 

chloride) CHa.CHs.CHj.CHa.CHr-d: 

in, ij 


Beil. S.H. 10 


no = 1.4430 (1) 


-CH.CHj 

Lj 

B.P. 53-55° at 3 mm. (1) - 0.8818 (I) 

[For prepn. of 0 from 2,3-diraethyloctanoI-3 (1) with dry HC1 gas at 0° (77% yield) 
see (1).] • ‘ 

3:9738 (1) Whitmore, Evers, J. Am. Chem. Soc. 55, 813-814 (1033). 

3:9740 8-CHLORO-2,6-DIMETHYLOCTANE CioH 2l Cl BeiLI — 

(Tetrahydrogcranyl chloride; 

perhydrogeranyl chloride) * : • : *2 

CH2.CH2-CH-CH2.CH2 CH2 — CH— CHj 

il CHj CHa 

B.P. 88-80° at 12 mm. (1) 

85-80° at 10 mm. (2) 

[For prepn. of C from 2,0-dimethyloetanol-8 [Beil. 1-420, Ii-(214), I~(461)l (1) with dry 
HCl (1) or with PCI5 (2) see indie, refs.] 

[For conversion nw ’ "of latter with chloro methyl methyl 

ether (3:7085) tc 8-dimethylnonane, b.p, 94-94.5° at 

14.5 mm., n?> = 

3:9740 (I) Smith, Ungnade. Austin, Prichard, Opie, J. Ora. Chem. 4, 338-340 (1939)- W 
Ishisaka, Ber. 47, 2454 (1914). ’ 

3:9742 4-CHLORO-4-n-PROPYIHEPTANE Cl Ci 0 H 21 C1 BeiL I — 
(Tri-n-propylcarbinyl I h * 

chloride) ” CH3 CH 2 CH2 — C — CH2.CH2.CH3 I2 — 

11 1 n-ijHr ’ ' ' 

B.P. 80° at 12 mm. (1) ^ = 0.8779 (1) nJ> B = 1.44309 (1) 

[For prepn. of C from 4-n-propylheptanol-4 [Beil. 1-426, I x -(214), Ir (461)1 by saturation 
with dry HCl see (1).] ' ‘ 
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3:9760 2-CHLORO-4-/er-BUTYLPHENOL CioHuOCl 

OH 

\C\ 

CHj — i 

i Ha 


B.P. 113-116° at 8 mm. (1) 
85-86° at 3-4 mm. {2) 
84.5—85° at 3—4 mm. (3) 


Befl. SJi. 530-a 


{For prepn. of C from p-(er-butyl phenol (1 : 1510) by chlorination with N-chloroacetamide 
(cf. (4) (5)) see (1); for other methods see {2} (3).] 

[For study of mercuration of C see {6}.] 


® 4-(er-Butyl-2-chlorophenyl />-nitrohenzyI ether: colorless pi. from EtOH, m.p. 90° (1). 

3:97G0 (l) Jones. J. Chem. Soc. 1942, 678. (2) Mills (to W Chem. Co.). UB. 2,170.010. 
Oct. 30, 1939; C. A. 34, 85S (1940). (3) Mills (to Dow Chem. Co.), U.S. 2,221,807, Nor. 19, 
1940; C.A. 35, 1936 (1941). (4) Orton, King, J. Chem. Soc. 99, 1185-1192 (1911). (5) Orton. 
Bradfield, J. Chem. Soc. 1927, 993 • (0) Mon ess, Christiansen (to E R. Squibb), U.S. 2,137,236, 
Nov. 22, 1938; Cent. 1939, I 5007; C.A. 33, 1SS5-18SG (1939). 


4-CHLORO-6-ISOPROPYL-2- Cl CioH u OCl 

METHYLPHENOL (CH 8 ) 2 CH<^ ^)CHs s ’ 

B.P. 158° at 62 mm. M.P. 42-43° 

See 3 : 0480. Division A: Solids. 


BeiL SJf. 531 


3:9770 0-CHLOROETHYL-^-PHENOXYETHYL CioHuOaCl Beil. VI — 
ETHER Cl.CHj.CH2v VIi— 

10- (ff-Pheaoxyethoxy)ethyl y v nnrr VI*- (150) 

chloride] \ >~OCH g .CH^ 

B.P. 149° at 10 mm. (1) D]| = 1.149 (1) 

138-143° at 8 mm. {2) 

113-120° at 1 mm. (3) 

(For prepn. (60% yield (1)) from ft/u'-dichlorodiethyl ether (3:6025) with ale. NaOCjHs 
(l mole) see (1).] 

•[For reaction of C in CS2 or CgHg with AICI3 *f- phthalic anhydride, succinic anhj'dride, 
maleic anhydride, acetic anhydride see {4).J 
[For condensation with amines and phenols see (5); for use as plasticizer see (6).] 

3:9770 (1) Cretcher. Koch. Pittenger, J. Am. Chem. Soc. 47, 1174 (1925). {2} Eastman Organic 
Chemicals, List No. 33 (1942). (3) Bruson (to ROhm and Haas Co.), U.S. 2,249,111. July 15, 

1941; C.A. 35, 669S (1941). (4) Bruson. Es " ~ _ 

R6hm and Haas Co., French 824.887, Feb. 1 
(6) Murray, Kenyon (to Eastman Kodak Co. 

C.4. 28, 2532 (1934), 



1337 LIQUIDS (WITH B.P. REPTD. AT RED. PRESS.) 


3:9780-3:0792 


3:9780 SEBACYL (DI) CHLORIDE CioH^Cfe 

0=C-(CH 2 )8— C=0 

i l ii 


Beil. H - 719 
Hi- (2 93) 
H2-(610) 


B.P. 220° 

at 

75 

ram. 

U) 

203° 

at 

30 

mm. 

(2) 

182° 

at 

16 

mm. 

(3) 

168-170° 

at 

16 

mm. 

(4) 

152° 

at 

16 

ram. 

(5) 

162-167“ 

at 

11 

mm. 

(6) 

155-156° 

at 

8 

mm. 

(7) 

109-110° 

at 

1-2 

mm. 

(ID 


= 1.1212 (6) nj? 3 = 1.46836 (4> 
D% = 1.1375 (6) 


[For prepn. of C from sebacie acid (1 :0730) with PCI5 (90-95% yield (5) (2)) (4), with 
PCh (3), with S0C1 2 (yield: 100% (1), 86% (6), 84% (7)) (8), 83% (11), or with SiCU in 
CeH# + ether (37% yield (9)) see indie. refs.J 
C with MeOH (1 mole) followed by Na 2 COj yields (1) methyl hydrogen sebacate, 
mp 36° (1); C with abs. EtOH (1 mole) yields (7) 9-carbethoxynonanoyl chloride 
(C2II5OOC. (CHj ) g.CO.Cl ), b p 158-160° at 7 mm. (7) (corresp 9-carbethoxynonanoic 
anilide, m.p. 60-61° (7)); 6 with excess phenol yields (8) diphenyl sebacate, m.p. 65-66° (8). 

[C with AICI3 -f CfiHj (1:7400) gives (50% yield (2)) (4) 1,8-dibenzoyloctane, m.p. 
91-92° (4), 88-89“ (2); C with A1CU + m-xylene (1:7420) gives (10) 1,8-Ks- (2, 4-dimethyl- 
benzoyl)octane.] 

[C with n-CjHnMgBr gives (28% yield (7)) 10-ketopalmitic acid, m.p. 75-75.8° (7); 
C with n-CaHi7MgBr gives (12% yield (7)) 10-ketostearic acid, mp.. 82-82.8° (7); C with 
AgNCO yields (11) sebacyl di-isocyanate. 

[C in xylene on cat. hydrogenation over Pd/CaC03 (6) or Pd/diatomaceous earth (5) 
gives (30-40% yield (5)) corresp. dialdehyde, decandial-1,10 (Beil. I r (849)].J 
C on hydrolysis yields sebacic acid (1 :0730); for the diamide, dianilide, di-p-toluidide, 
and other derivs. corresp. to C see 1 :0730. 

3:9780 (1) Meyer, Monatth. 22, 421 (1901). (2) Auger, Ann. chim (6) 22, 361-364 (1891). 
(3) Borsche, Wollemann, Ber. 44, 3185-3186 (1911) (4) von Auwers, Schmidt, Ber. 4G, 480 

(1913). {5} Rosenmund, Zetsche, Ber 55, 609-612 (1922). (6) Waser, Htlv. Chim. Acta 8, 124- 
125 (1925). (7) Fordyce, Johnson, J. Am Chem. Soc. 55, 3369-3370 (1933). (8) Marangoni, 
Atti ist. Veneto ttci. PL 2. Sci. mat. nat. 97, 209-218 (1937-1938) ; Cent. 1939, 1 96; (7. A. 34, 6934- 
6935 (1940). (9) Montonna, J. Am. Chem. Soc. 49, 2115 (1927). (10) Borsche, Ber. 62, 2078, 
2082 (1919). 

(11) Lieser, Macura, Ann. 648, 226-254 (1941); Cent 1942, II 146-148; C.A. 37, 4699 (1942). 


3:0792 METHYL «-(CHLOROFORMYL)PELARGONATE Beil. S.N. 178 

- (<i>-(Carbomethoxy)pelargonyl chloride) O C11H19O3CI 

CHjOOC-(CH,),-l!i-Cl 

B.P. 177” at 23 mm. (1) 

158-160° at 10 min. (2) 

Note that C is both an acid chloride and an ester. 

(For prepn. of C from methyl hydrogen sebacate (itself obtd. (52-61% (2)) from sebacic 
Mid (1:0730) + MeOH (1:6120)) by action of SOCl 2 (yields: 83-86% (2), 60-70% (1)) see- 
indie, refs ] 



3:9792-3:9800 


DIVISION C 


133S 


® w(Carbomethoxy)peIargonamide {methyl sebacamate): cryst. from aq., mp, 77.4“ 
{3), 72-74° (2). [From C with cone. aq. NHiOH at 8° (yields: 93-95% (2), 90% {3}); 
for dehydration of this prod. (64-71% yield) (3) with PjOg in acetylene tetrachloride 
to methyl w-cyanopelargonate, b.p. 170° at 14 mm., no = 1.4398 (3), and use of 
latter in prepn. of high-mol.-wt. linear polymers (4), see indie, refs.) 

3:9792 (l) Morgan, Walton, J. Chem. Soc. 19 36, 904. {2} Bishop, Org. Syntheses 25, 71-72 
(1945). (3) Biggs, Bishop, J. Am. Chem. Soc. C3, 944 (1944). (4) Bishop (to Bell Telephone 
Laboratories, Inc-), U.S. 2,277,033, March 24, 1942; CJi. 30, 4636 (1942). 


3:9800 n-UNDECANOYL CHLORIDE • CxoH 21 OC1 Befl. S.N. 162 

(n-Hendecanoyl chloride) CH3.(CH«) 9.0=0 

B.P. 119-120° at 40 mm. (1) T& «= 1.4465 (3) 

123° at 11 mm. (2) 

90° at 1 mm. (3) 

Care must be taken to avoid confusion of C with n-undecyl chloride (1-chloro undecane) 
(3:8803). 

[For prepn. of C from n-undecylic acid (1:0573) with SOCIj (yield: 95 5% (I)) (3) (4) 
see indie, refs.] 

[C with C5H4 + AICI3 should give 'n-undecyl phenyl ketone, but this compd. is un- 
reported in the literature. — C with toluene (1:7405) + AICI3 gives (80% yield (5)) 
n-undecyl p-tolyl ketone, ra.p. 32°, b.p. 196-197° at 12 mm.(?)] 

[C with MeOH presumably gives methyl n-undecylate [Beil. IIi-(154), Ilr (314)1, b.p. 
123° at 9-10 mm. (6); similarly, C with EtOH presumably gives ethyl n-undecylate [Beil. 
H-358, IIi-(154)] (known in polymorphic forms for which see (7) {8) [9)); note, however, 
that prepn. of these esters by this means is not actually reported in the literature).] 

[C with phenol presumably gives phenyl n-undecylate, but neither this cpd. nor either 
of the n-undecyl hydroxyphenyl ketones to be expected from its rearr. with AlCb is re- 
ported in the literature. — However, for reaction of C with hydroquinone (1 : 1590) see (10).] 

[C with sodium undecylate on htg. presumably gives undecylic anhydride, m.p. 36.7° (11), 
35° (12), but this cpd. is actually reported only by other methods (11) (12).] 

[For reaction of C with diethyl sodioacetosuccinate [Beil. III-801, UIi-(280), IIIr(4S6)l 
and subsequent hydrolysis of prod to •y-ketomyristic acid see (4).] 

[C with vanillylamine (4-hydroxy-3-methoxybenzylamine) gives (2) cf. (13) N-(vanillyl)- 
myristamide, or-form, m.p. 69.5° (2); /3-form, m.p. 62.0-62.5° (2); the m.p. of 54-56° re- 
ported earlier (13) may have been a mixture, but that of 73-74° by other workers (14) 
is unexplained.] 

C on hydrolysis yields undecylic acid (1 : 0573), m.p. 29.3°; for the amide, anilide, p-tolui- 
dide, and other derivatives corresp. to C see undecylic acid (1:0573). 

3:9800 (1) Fierz-David, Kuster, Helt. Chim. Acta 22, 86-89 (1939). (2) Ford-Moore, Phillips 
Rec. Ira v. chim. 53, 856 (1934). (3) Haskelberg, Bergmann, J. Soc. Chem. Ind. 60, 166-168 
(1941). (4j Robinson, J. Chem. Soc. 1930, 747-748. (5) Hasan, Stedman. J. Chem. Soc. 1931, 
2120. (6) Lesser, Weiss, Ber. 47, 2519 (1914). (7) van Bellinghen, Bull soc. chim. Belg. 47, ,647, 
659. 673, 674, 676, 677, (1938). (8) Mumford, Philbps, Rec trav. chim. 52, 181-194 (1933). 
(9) Meyer. Reed, J. Am. Chem. Soc. 55, 1582 (1933). (10) Asaao. Hase, J. Pharm. Soc. Japan 
60, 650-659 (1940) ; 61, 1-6 (1941) ; C.A. 36, 82 (1942). 

(11) Wallace, Copenhaver, J. Am. Chem. Soc. 63, 699 (1941). (12) Backer, van der Baa*. 
‘Rec. trav. chim. 56, 1166 (1937). (13) Nelson, J. Am. Chem. Soc. 41, 2125-2126 (1919). 
Kobayashi, Sci. Papers Inst.Phys. Chem. Research ( Tokyo ) 6, 166-184 (1927), Cent. 1928, 1 lo- 
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3:9850-3:9854 


3:9850 2,3-DICHLOROBIPHENYL 



C 12 H 8 C1 2 


B.P. 172° at 30 mm. (1) 
170-176° at 19 mm. (2) 


Beil. S.N. 479 


[For prepn. from 2-amino-3-chlorobiphenyI via diazo reactn see (1); for other methods 
see_(2).l 

C on oxidn. with Cr0 2 -f~ AcOH yields {1} 2,3-dichlorobenzoic acid (3:4650), m.p. 
160° (1). 

3:9850 (1) de Crauw, Rec. trail ckim. 50, 776-777 (1931) (2) Zerweeb, Schutz (to General 

Aniline and Film Corp), U.S. 2,280,504, April 21, 1942, C A. 3G, 5658 (1942). 


2.4-DICHLOROBIPHENYL 



Ci 2 H8C1 2 


B.P. 191° at 30 mm. M.P. 46° 


See 3 ’0670. Division A: Solids. 


Beil. S.N. 479 


3:9854 2,6-DICHLOROBIPHENYL Cl Ci 2 H 8 C1 2 



B.P. 182° at 30 mm. (1) 
171° at 16 mm. (2) 
147-148° at 8 mm. (3) 


V:- 

V2-(483) 


[For prepn of C from 2-amino-5-chlorobiphenyl (1) (2), 4,4'-diammo-2,5-dichIorobiphenyl 
(20% yield (1)), or 2,5-dichloroaniline (3) via appropriate diazo reactions see (1) (2) (3) 1 
C on oxidn. with C1O3 + AcOH yields (1) (2) 2,5-dichlorobenzoic acid (3:4340), mp. 
152° (1), 154° (2). 

[For study of reaction of C with NaOMe see (4).] 


3:9854 (1) de Crauw, Rec. Irav. chim. 50, 776-777 (1931). (2) Scarborough, Waters, J. Chem. 

Soc. 1927, 94 (3) I G., French 851,131, Jan 3, 1940, C.A 36, 1950 (1942). (4) Ref. 1, 

pp. 784-785, 789. 


3,4-DICHLOROBIPHENYL 

B.P. 195-200° at 15 mm. M.P. 46° 

See 3: 0685. Division A' Solids. 

■ 3,6-DICHLOROBIPHErfYL a 

a~ 

B.P. 180° at 15 mm. M.P. 36° 

See 3:0360. Division A: Sohds. 


CisHgCb Beil. V — 
Vi- 
V 2 '(483) 


Ci 2 H 8 C1 2 BeiL V — 

Vi- 

Vr-(484) 



3:9856-3:9858 


DIVISION C 


1340 


' 2-CHLORO-4-PHENYLPHENOL C^HjOCl BeU. S.N. 539 



B.P. 176.6° at 5 mm. M.P. 77° 

See 3:1900. Division. A: Solids. 


3:9856 o-NAPHTHYL ACETYL CHLORIDE 


C12H9OCI 


( S — CH2 — c=o 


B.P. 188° at 23 mm. (1) 

180° at 17 mm. (7) 

174° at 15 mm. {2) 

148-155° at 0.6 mm. (3) 


Beil. K — , 

IXi- (378) 


[For prepn. of C from o-naphthylacetic acid (1 :0728) with PClj (4) (1), or with SOCI 2 
alone (2) (5) or in CgHg (6), see indie, refs.] 

C with AICJ 3 in nitrobenzene (1) (but not by SnCI* in CS 2 at room temp. (2)) losses HCi 
and_ ring-closes yielding acenaphthenone (1:5200), m.p. 121° cor. . 

[G with aminoacetic acid (glycine) yields (5) N- (a-naphthylacetyl) glycine, mp. 153- 
154° (5). (For reactn. of C with other amino acids and use as plant hormone see (5)).] 

0 on hydrolysis yields a-naphthylacetic acid (1:0728) q.v. for the corresp. amide and 
anilide. 

3:9856 (1) Badiscbe Amlin- und Soda-Fabrik. Ger. 230,237, Jan. 20, 1910; Cent. 1911, I 358. 
(2) Cook,' Hewett, J. Chem. Soc. 1933, 1106. (3) Wolfram, SchSrnig, Hausdflrfer (to I.G.), Ger. 
562,391, Nov. 1, 1932; Cent. 1933, I 849. (4) Boessneck, Ber. 16, 641 (1883). (5) bier (to 
Hoffmann-LaRoche Inc.), U.S. 2,179.979, Nov. 14, 1939; C.A. 34, 1808 (19-10); Brit. 510,138, 
July 27, 1939; Cent. 1939, II 3872; C.A. 34, 4080 (1940); Swiss 203,078, May 16. 1939; Cent. 
1939, n 3872. (6) Gilman, Kirby, J. Am. Chem. Soc. 51, 3477, Note 18 (1929). (7) King, 
Henshall, J. Chem. Soc. 1945, 418. 


3:0858 n-DODECANOYL CHLORIDE C^H^OCl 

(n-Lauroyl chloride) CHs.(GH 2 )io C=0 

ii 


Bell. II - 363 
ni-(i59) 
n r (33D 


B.P. 175-176" at 47 mm. (1) M.P. - 17” (6) ttS = 1.4458 (7) 

150" at 22 mm. (2) 

145- 147" at 20 mm. (3) 

145° at 18 mm. (4) 

146- 150° at 17 mm. (20) 

143-148° at 16 mm. (5) 

143.5° - at 16 mm. (6) 

140° at 16 mm. (7) 

141° at 14 mm. (8) 

134^137° at 11 mm. (9) 

135-140° at 10 mm. (10) 

134-137° at 11 mm. (11) 

132° at 9 mm. (12) 



119 


SOLIDS 


3:0380 


«S Is widely used as anti-moth agent and vapor fumigant but lit. and patents are so 
numerous that they cannot be included here; note, however, prevention of caking of C 
by trust, with 1-10% paraformaldehyde (43). — (For study of toxicity of G gee (44).— 
For use of C in prepn. of sulfur dyes sec (45).) 

(For detn. of C in air sec (4C); for detn. of G in soil by means of detn. of refractive index 
of solas, in kerosene see (47).] 

(For prepn. of C from pnchloroaniline (Beil, XXI-607, XIIi- (304)1 via diaxotization, 
prepn. of diazonium /ZnCl* double salt, and decompn. of latter in molten phenol (41% 
yield 0 together with 31% hydro xybiphenyi 15% diphenyl ether) see (48); from j> 
phenylenediamine (Beil. XIII-61, XIHi-(lS)} via tetrazotiration in AcOH (49) or H4FO4 
(50) with nitrosylsulfurie acid followed by subsequent reactn. with CujClj (yield: 70% 
(49) (50)) cf. (51), ox by reduction with SnClj/HCl to p-phenylenedihydrazine and oxidn. 
with CuSOi (52), see indie, refs,} 

(For prepn. of 0 from p-chloro-nitrobenzcne (Beil. V-243, Vi-(130)J with cone. HC1 in 
». t. at 270° (53), or with SOQj in s.t. at 100-200° (54) (55), sec indie, refs.; from p-broraoni- 
trobenzene (Beil. V-248, Vx«(132)] (56), phenol-p-sulfonic acid (Beil. XI-241, XIi-(55)} 
(57), or p-chlorophenol (3:0475) (16) with POs on htg. sec indie. refs ; from p-chloro- 
benzeaesulfonic add (Beil. XI-54, XIi-(14)} with SOCI2 in S t. at 160-200 * see (54) (55); 
from 2,5-<lich3orobcnzophenone (3:2340) by fusion with IvOH/XaOH (65% yield) see 
(5S); from di-p-chlorophenyl sulfide or di-p-chlorophenyl sulfoxide with S at 260-270° for 
3-8 hrs. see (59); from p-chlorophcnji selenium trichloride by htg. at 184° ( 90 % yield) 
see (12).} 

[For formn. of 0 (together with 0 - and m-isoroers in some cases) from C«He with Clj in 
pres, of Ij (LSI, MoCIs (60), AlClj (61), or cone. H»SO* (62), by electrolysis of susp. in 
AcOH + aq. HC1 (69) or with aqua regia (70), see indie, refs.: from chlorobenzene (3:7903) 
with CI 3 4- cat. at 600° (17) cf. (63), or with Cl s in pres, of AlClj (65% yield (27)), FcCIj 
(55% yield (27)), or A1 /Hg (66 ), sec indie, refs ; from chlorobenzene (3:7903) with AljSaCU 
(i.o., 2 AlClj + SjGl; ((H)) -f S0 2 C1. (G4) (65), or by boilg. with FeClj (07), or in small 
amt. by htg. with PbCU2XH<Cl m a.t. at 210° (68), sec mdic. refs.) 

(0 with Cl 2 (61) in pres, of Al /Hg (66) or € with AIjS-CI, (i.e. 2AIClj + &Ch) 4- SOzClj 
(64) gives (58% yield (64)) 1 ,2,4-trichlorobcnzeue (3:6420); C, however, chlorinates less 
readily than o-dichlorobenzcne (3:6055), and if their mixture or eutectic is chlorinated 
residual 0 can bo separated by fractional freezing (71) (72) (73). — C with Clj in pres, of 
Fe (74) or with AIjSjCIr G.c., 2AlClj 4- SjClj) -f SO1CI5 as directed (64) gives (yields: 
67% (61), 39% (74)) (75) 1,2,4,5-tetrachLorohenzene (3:4115). — C with Iiq. Cl 2 + 
sunlight -f cat. (76) (77) or C in CCU under 1% aq. NaOH in sunlight (76) adds 3C!j 
yielding a tni\t. of 0- (m p 262° (76)) and at- (m.p. 89.6° (76)) p-dichlorobenzcne bexachio- 
rules (use ns insecticide (77)). — For study of photochcm. chlorination of G see (78),) 

(C when pure can be recovered unchanged after boiling with liq Br 2 (79); however, 0 
warmed with Br 2 in pres, of Fe (79) or htd. with Bra + NaKO* -f fumg. H*SOi in s.t. at 
200° for 4 hrs. (SO) gives (19% yield <79|) 2,5-dihromo-l,4-dichIorobenzene, ndls. from 
hot ale., xnp. 148° (79), 146° (80). — C with excess Br 2 4- AICI3 as directed (81) gives 
2,3,5,C>-tetrabrorao-l,4-<iich!orobetuenc, m.p. 278-278.5° (81) } 

, (C passed over Ft spiral at bright rod heat yields (82) 2,5,2', S'-tctrachlorobiphenyl, 
m.p, 84-85° (82). — Cm EtOH at 55° in pres, of Adams' cat. (PtOj) with excess Hj at 
3 atm. press, yields (S3) cyclohexane (1:8405). — C in ale. KCN with NiCf* htd. in s.t. 
20 hrs. at 260-270° gives (12% yield (84)) Urophthalic acid (1 :09I0).) 

{C with Na 4- n-hutyl chloride (3:7I6G> in xyiene_afc 150° gives small yield (85) p-di-n- 
butylbcnzene, b.p. 224-225 5° at 759 mm. {S5J. — <2 with Mg + I« (055 equiv.) gives 
in 6 hrs. 58% yield (S6J )>-cblorophenyi MgCI.J 



3:9858 


n-DODECANOYL CHLORIDE 


1342 


C has also been much employed in the prepn. of mixed glycerides, but this topic cannot 
be expanded in detail in this text. 

With phenols. C on htg. with phenols splits out HCI yielding the corresp. esters. (E g , 
C with phenol (1:1420) gives (6) phenyl laurate, m.p. 24.5° (6), b.p. 210° at 15 mm. (6), 
159-161® at 1 mm. (35); C with p-cresol (1 : 1410) gives (6) p-tolyl laurate, m p. 28® <6}, 
b.p. 219.5® at 15 mm. (6). — *C (2 moles) with pyrocatechol (1:1520) at 110® for 2 hrs. 
gives (36) pyrocatechol dilaurate, m.p. 35.5®; C (2 moles) with resorcinol (1:1530) at 
110® for 2 hrs. gives (36) resorcinol dilaurate, m.p. 43-44.5°; C (2 moles) with hydroquinone 
(1:1590) at 110° for 2 hrs. gives (36) hydroquinone dilaurate, m.p. 85-86°.] 

[C with phenol (1 : 1420) -f AICI3 in st/m.-tetrachloroethane (3:5750) as solvent, however, 
gives (37) (3d) (38) a mixt. of the corresp. hydroxylaurophenones; viz., 32 6% yield (37) 
o-hydroxyphenyl undecyl ketone, m.p. 44-45.5° (corresp. 2,4*dinitrophenylhydrazone, m.p. 
92-93°) and 24.6% yield (37) p-hydroxyphenyl undecyl ketone, m.p. 71-72® (corresp. 
2,4-dinitrophenylhydrazone, m.p. 150-161°); for study of influence upon o/p ratio of use 
of nitrobenzene and CS2 as solvents see (38); for prepn. of these hydroxylaurophenones 
from phenyl laurate by BF3 rearr. see (39); for their methyl ethers see (44).] 

With salts of organic acids. [C with Na laurate at 100° with protection from moist air 
gives (40) lauric anhydride (1:0601), m.p. 44° (41), 42.1° (42), 41.8° (43), 41° (40), but the 
latter is usually prepd. from lauric acid (1 :0605) by htg. with AC2O (41) (42) (43) J 
With Grignard reagents. C with RMgX reagents derived from tertiary halides not 
only undergoes the normal reaction to give the corresp. secondary alcohol but also suffers 
reduction [e.g., C with ter-BuMgCl gives (7) the expected 2,2-dimethyltetradecanol-3 
(67% yield) together with Iauryl ale. (1:5900) (13.7%) and fer-butyl-undecyl-carbinyl 
laurate (10.4%); similarly, C with fer-AmRIgCl gives (7) Iauryl ale. (1:5900) (54.8%) 
and 3,3-dimethyIpentadecanol-4 (17,7%)]. 

_ With organic amines. C with organic pr' ' *'* r " " 

C with p-cymidine (2-methyI-5-isopropylat [ 

anilide, m.p. 82-83°; C with vanillylamine ... 

AT-(vanillyl)lauramide, a-form, m.p. 72.6-73®, 0-form, m.p. 67-07.5°]. 

C on hydrolysis yields lauric acid (1:0605), m p. 43-44°; for the amide, anilide, p-tolur- 
dide, and other derivatives corresp. to C see lauric acid (1 :0605). 


3:9858 (1) Hann, Jamieson, J. Am. Chem. Soc. 50, 1443 (1928). (2) Averill, Roche, King, J. 
Am. Chem. Soc. 51, 8G8 (1929). (3) Adams, Ulich, J. Am. Chem. Soc. 42, 604 (1920). (4) Caspan, 
Am. Chem. J. 27, 305 (1902). (5) Gault, Ehrmann, Bull. eoc. chim. (4) 39, 875-876 
(6) Krafft. Burge " 17, i-t . «« w, u. n- R 

649-650 (1041). 

Helv. Chim. Acta ■ . ' * 

(ll)Ju, Shen, 

Rec. trao. chim. • ! 1 . 

(1933). (14) Darzens, Mentzer, Compt. rend. 2t3, 268-271 (1941). (15) Ralston, McCorWe. 

Vender Wal (to Armour and Co), U.S. 2,262,431, Nov. 11, 1941; C.A. 36, 1513 (1942). (16/ 
Tilak, Venkataraman, J. Set hid. Research (India) 3, 193-197 (1944); C.A. 39, 4242 (1645) ■ 
(17) Izard .Biochem Z 40,401 (19*”' - - » ” — '=> *1 ^0-34 <1914), 

C.A. 38, 6274 (1944). (19) Soc. d ■ 

Cent. 1931, II 1350; C.A. 25, 1575 1 C ’j.{ 

24, 5767 (1930): Brit. 330,611, J. I- 0 * 


Cent. 1929, II 
3, 1936; Cent. 
(1944). (24) 
S (1912). (20) 

Haller, Bauer, Compt. rend. 149, 7 (1909). (27) I.G , Brit. 453,778, Oct 15, 1936; Cent 1937, 
I 727; C.A. 31, 1122 (1937). (28) Sabatier. Maflhe, Compt. rend 158, 834 (1914). (29) I G.. 
French 801,499, Aug. 5, 1936; Cent. 1937, 1 1016; C.A. 31, 483 (1937). (30) Ralston, Christen- 
sen, Ind. Eng. Chem. 29, 194-196 (1937). 
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3:3858 


Note that care must be taken to avoid confusion of C with n-laiuyl chloride (1-chloro- 
dodecane) (3:8810). 


PREPARATION OF 0 

(For prepn. of C from n-lauric acid (1 :0605) with PClg (yields: 91.5% (10), 66% (13)) 
(6) (15) (32), with PCU+ZnClj (45%yield (13)), with PCL (yields: 80% (8), 72% (13)) 
(4) (16), with PCh + ZnCl 2 (79% yield (13)), with SOCh (yields: 92% (9), 80-84% (11), 
83% (13), 80% (20)) (1) (5) (17) (32) (33), with oxalyl (di)chloride (3:5060) (99% yield 
(3)) (2), or with carbonyl chloride (phosgene) (3:5000) at 140-150° (85-90% yield (18)) 
see indie, refs.] 

(For prepn. of C from «,/9-dichloroethyI laurate (19) on distn. with 0.1% ZnCl 2 (chloro- 
acetaldehyde (3:7212) is also formed) see (19).] 

CHEMICAL BEHAVIOR OF C 

Behavior with Inorganic Reactants 

Hydrogenation of C. (C with H 2 + Pt cat. at 200-320° and 50-180 mm. or with H 2 + 
Raney Ni at 160° and 50 mm. fails (8] to give the expected lauraldehyde (1:0017); this 
result is apparently due to side reactions of the latter since undecane (1 : 8820) and tricosaue, 
QbH< 8 , were isolated (8).] 

Behavior with sodium. [C (1 mole) with metallic sodium (1 .2 moles) in dry ether refluxed 
(with stirring) for 4 hrs. gives (60% yield (20)) tetracosen-12-diol-12,13 dilaurate, i e., the 
dilaurate ester of CH3.(CH 2 )io.C(OH)=C(OH) (CH 2 )io.CH 3 , cryst. from acetone/C«Hfi 
(3:1), m.p. 42-43° (20) ] 

Behavior with Na 2 0 2 . [C with aq. Nft20 2 below 50° gives (21) dilauroyl peroxide, but 
no constants for either this prod, or for lauroyl hydrogen peroxide can be found in the 
literature; for use of dilauroyl peroxide as cat. for drying oils see (22).] 

Behavior with NaNj. {C with NaNj in C fl H« reacts to give lauroyl azide (not isolated 
(23)), which loses N 2 and ream giving (81-86% yield (23)) undecyl isocyanate, b p. 103° 
at 3 mm. (23).] 


Behavior with Organic Reactants 

With hydrocarbons. [C with C^He + AlCfe gives (yields- 100% (14), 71% (11)) (24) 
(25) (26) (27) phenyl undecyl ketone (laurophenone) (Beil. VII-345, VIIi-(186)J, mp. 47° 
(24) (28), 46° (14) (25), 45° (26), 44-45° (11); b.p. 222-223“ at 21 mm. (25), 201-202° at 
9 mm. (26), 193-194° at 9 mm. (11), 174° at 3 mm. (29) (corresp. oxime, m.p. 64.5° (11); 
semfearbazone, m.p. 98° (II); 2,4-dinitrophenylhydrazone, m.p. 101-102° (11)). — For 
analogous reactions of C in pres, of AICI3 with biphenyl (1 : 7175), diphenyl ether (1 :7125), 
diphenylenc oxide (1:7205), carbazole, thiophene, and furan see (30); for use of these 
products as waxes, addition agents for lubricants, etc., see (30) (31).] 

With alcohols. C with alcohols gives in general the corresp. alkyl laurates [e g., C with 
leOH gives methyl laurate, m p. +5°, b.p 148° at 18 mm. (10); C with EtOH gives ethyl 
laurate (1:4196), mp. —1.7 bp. 269°; etc.- — C with benzyl ale. (1:6480) gives (32) 
nzyl laurate; 6 with menthol (1:5940) gives (33) menthyl laurate; etc.], 
ft ^ m0,cs > dihydric ales, on htg. gives the corresp. neutral esters ]e.g., 0 with 
6 ^ ene glycol (1:6465) gives (34) ethylene glycol dilaurate (1 :2157),_mp. 52°; 0 with 
propanediol-1,2 (1 :6455) gives (34) propylene glycol dilaurate, m p 35°; C with butanediol- 
.3 (1 :6482) gives (34) 1,3-butylene glycol dilaurate, m p. about 16.5°; C with butanediol- 
’ G : ®516) gives (34) tetramethylcne glycol dilaurate, m.p. 45.5°]. 
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[For prepn. of C from m-chlorobromobenzene [Beil. V-209, Vi-(115), V 2 -( 1 G 1 )] (2) by 
conversion to m-chlorophenyl MgBr (cf. (3)) and reaction with o-chlorobenzonitrile [Beil. 
IX-336] (4) (5) followed by hydrolysis (73% yield) see (1).] 

(g 2,3 , -Dichlorobenzophenone 2,4-dinitrophenylhydrazone : m.p. 255-257° (1). 

3:9S59-A (1) Haller, Bartlett, Drake, Newman, Cristol, et al., J. Am. Chem. Soc. 07, 1601-1602 
(1945). (2) Hartwell, Org. Syntheses 24, 22-24, Note 5 (1944). (3) Hein, Better, Ber. 71, 1968 
(1938). (4) Norris, Klemka, J. Am. Chem. Soc. G2, 1433 (1940). (5) Baudet, Bee. trav. chan. 
43, 707-708 (1924). 


3:9860 TRIDECANOYL CHLORIDE C 13 H 25 OCI BeiL S.N. 102 

CH S (CH 2 )u— 0=0 

ii 

B.P. 145-146° at 11 mm. (1) 

, 145-147° at 10 mm. (2) 

144-145° at 10 mm. (3) 

[For prepn. of 0 from tridecanoic acid (1:0600) with SOCI 2 (3) (96.6% yield (2)) sc* 
indie, refs.] 

[For reactn. of C with C«H 9 + AICI 3 yielding phenyl n-dodecyl ketone, m.p. 41-42°, 
b.p. 170° at 0.1 mm. (semicarbazone, m.p. 101°), see (3); for reactn. of G with vanillylamme 
see_(l); for reactn. of 0 with 1,7-aminonaphthol see (4).] 

C on hydrolysis yields tridecanoic acid (1 :0600) (for the amide, anilide, p-toluidide, and 
other derivatives corresp. to C 6 ee 1:0600). 

\ 3:9SC0 (1) Ford-Moore, PhiUips, Bee. trav. chim 53, 856-857 (1934). (2) Fierz-David, Kuster. 
Helv. Chim. Acta 22, 86-89, 101 (1939). (3) Ziegler, Dersch, Wollthan, Ann. 611, 38-39 (1934). 


3 : 9863 l,l-DICHLORO-2-(m-CHLOROPHENYL)-2- 
(£-CHLOROPHENYL)ETHYLENE ^ 


CuHrCU . BeiL S.N. 480 


B.P. 158-162° at 1 mm. (1) 


<=>-0 

“O' 


[For prepn. of C from u m,p-DDT” (3:9867) by elimination of 1 HCI with ale. KOH 
(80% yield) see (I).] 

C on oxidn. with Cr 03 gives (41% yield (1)) S^-dichlorobenzophenone (3:3416), m.p. 

113°. 


3:98C3 (1) Haller, Bartlett, Drake, Newman, Cristol, et al., J. Am. Chem. Soc- 07, 1600 (1945)* 


3:9865 


l,l,l-TRICHLORO-2,2-6is- 
(oCHLOROPHENYL)ETHANE 
( M 0 , 0 -DDT *») 


ChH 9 CI 5 

<= 5\»Xa 

O '.- 1 


Beil. S.N. 479 
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•-» « ■ *- «- <i*~ — — * ^ ). UB. 2.033,544, March 10, 1930; Cent 193$, 

, 1 ■ , ' ' . i "■ " low, J. Am. Chem. Soc. 43, 303 (1021). (33) 

1 2 ■ ) Staudinger, Schwalenstdcker, Ber. Gg, 725-742 

‘ * * ‘ Ckem. 5, C58 (1910). (30) M&rangoni, AM 

, ■ • ‘ 1 . (1937/5); Cent. 1933, I 95-90; C.A. 31, 0934 

11940). (37) Ralston, Bauer, J. Qrg. Chem. 5, 165-170 (1910). (3S) Ralston, Ingle. McCorkle, 
J. Ora- Ckem. 7, 457-4G1 \mZ). (39) Balle, Heirnke^to I.G.), Ger. 637,808^ Nov. 4, 1938; 


— BENZOHYDRYL CHLORIDE H C tJ H u a 

B.P. I90-191” at 247 mm. M.P. IS” Of 5 = 1.1308 
See 3:0060, Division A: Solids. 


BeiLV- 590 
Vj-{278) 
V r (50O) 


ng 5 « 1.5059 


3:0859 l-CHlOHOTRIDECAKE CHi.(CH;)„.CH.Cl C,sHj,Cl Beil. S.U. 10 
(n-Tridecyl chloride) 

B.P. 135.7-130.0° at 9 mm. (1) D? = 0.8068 (1) T$ = 1.4460 (I) 

(For prepn. of C from //-benzoyl-n-tridecylaraine (W- (n-trid eeyl )benxamide) with PC1$ 
at 100-210° (67% yield) sec (I).J 

0 with Mg in dry ether gives n-CjjH 2 rMgCl (1) (this prod, mth ally! bromide as directed 
gives (48% yield {!}) hexadecene-1 (ccteoc) (1.7000)}. 

n-Tridecyl p-nitrobenzoate: m.p. 37 4° cor. (2). [Prepd indirectly (2).] 

n-Tridecyl 3,6-dinitrobeozoate: unreported 

JV-(n-Tridecyl)phthalimide: unreported 

3:9339 (1) Suida, Drohowzal. Ber. 75, 99G (1942) (2) Armstrong. Corenhaver, J. Am. Chem. 

Soc. 65, 2252-2253 (1943). 


2,4'-DICHLOROBENZOPHENONE 


0 ; 

0 " 


CuHgOClz Beil. VH - 420 

vn x — 


B.P. 214-215° at 22 mm. M.P. CG-67° 
See 3:1505. Division A: Solids. 


3.985S-A 2,3'~DrCH£OROBENZOPHErfOWE C i3 H s OCl 2 

(o-Chlorophenyl jn-chlorophenyl 


Belt S.K. CSS 


B.P. 140-143° at 1 mm. (1) 
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Oil, which on attempted distillation dec. {1) (2) into HCI + 1 ,2-diphenylethyIene 
(stilbene) (1:7250). — C can, however, be distilled with steam (1). 

[For prepn. of C from CeH fi with chloroacetaldehyde (3:7212) (generated in mixt. by use 
of a,/3-dichIoroethyl ethyl ether (3:5640)) -f- cone. H 2 S0 4 see (2); for formn. in very small 
amt. from l,l,l-trichloro-2,2-diphenyIethane [Beil. VI-606, VIi-(285)J during electrolytic 
reduction in alc./HCl see (3).] 

C with ale. KOH loses HCI yielding (1) 1,1-diphenylethylene [Beil. V-639, Vr(308), 
V2-(543)J, b.p. 277°, accompanied by its polymers. 

3:9871 (1> Hepp, Ber. 7, 1409-1413 (1874). (2) Hepp, Ber: 6, 1439 (1873). (3) Brand, Z. 
Elektrochem. 16, 670 (1910). 

3:9874 1-CHLOROTETRADECANE Ci 4 H 29 C1 BeiLI — 

(n-Tetradecyl chloride; CH 3 .(CHj)ia CH 2 CI It— 

n-myristyl chloride) Ir(135) 

B.P. 154-155° at 15 mm. (1) Df - 0.8589 (2) n§ - 1.4450 (2) 

139-142° at 4 mm. (2) 

44-53° at 2 X lO -1 mm. (2) 

Care must be taken to avoid confusion of C with the acid chloride of n-tetradecanoic 
acid (myristic acid), commonly designated as n-myristoyl chloride (3:9885). 

[For prepn. of C from tetradecanol-1 (1:5935) with cone. HCI -f ZnCl 2 or by htg. in s.t. 
with fumg. HCI see (1); for formn of C (31% yield) from tetradecanol-1 (1:5935) with 
PCla in pres, of mesityl oxide and AcaO see (2).J 
[C (1 mole) with pyridine (1 mole) in s.t. at 110° for 15 hrs. gives (3) the corresp. qua- 
ternary salt, viz., N- (n-tetradccyl )pyridinium chloride, cryst. from ale. /ether or from CjHs 
as monohydrate, m p. 85.5® [3), 75 5° (5) (this prod, on cat. hydrogenation gives (3) #-(«-• 
tetradecyl)piperidinium hydrochloride, m.p. 186-187° (3). — For analogous reactn. of C 
with isoquinoline see (3) 1 

[For study of rate of reactn. of C with KI in acetone at 50° and 60° see (1).] 

• n-Tetradecyl />-nitrobenzoate: m p. 51 2° cor. (4). [Prepd. indirectly.] 

n-Tetradecyl 3,6-dinitrobenzoate: unreported. 

//-(n-Tetradecyl)phthalimide: unreported. 

S- (n-Tetradecyl Jisothiourea picrate: unreported. 

n-Tetradecyl mercuric chloride: unreported (but see (6)). 

3:9874 (1) Conant, Hussey, J Am. Chem. Soe. 47, 483, 485 (1925). (2) Drake, Marvel. J. Org . 
Chem. 2, 394 (1937). (3) Karrer, Kahnt, Epstein, Jafffi, Ishii, Held. Chim. Acta 21, 233-234 
(1938). (4) Armstrong. Copenhaver. J. Am. Chem. Soc. 65, 2252-2253 (1943). (5) Lottermoser, 
Froscher, Kolloid-Beihcfte 45, 305-306, 315, 319, 323, 339 (1937). (6) Meals, J. Ora- Chem 9, 
215 (1944). 
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This compound is the so-called 0 , (/-isomer of “ DDT " (3 : 3298), Although it is known 
to be a contaminant of “ DDT " (e.g., 6 % {I}) no accurate information regarding it is at 
present available. 

3:9865 (1) Gunther, J . Chem. Education 22, 239 (1945). 


3 ; 9867 l,l,l-TRICHLORO-2-/m-CHLOROPHENYI.)-2- 
(p-CHlOROPHEim)ETHANE Cl 
{" m,p'*DDT ”) ^ 


B.P. 181-185° at 1 mm. (1) 


C— < 

°Cyi 


CnHgCb Beil. S.N. 479 

a 

i-ci 

b 


JPor prcpn. of C from 2,2,2-trichloro-l - (m~cblor opheny 1 ) ctha aol (l) by condensation 
With chlorobenzene (3 : 7903) in presence of fumg. H*SOi (48% yield) see (1 }.] 

{C with ale. KOH loses HC1 giving {80% yield (l» 1 , 1 -d ic hloro-2- (m-chloropheny 1 )-2- 
(p-chlorophenyl)ethylene (3-.9S63)] 

C on dinitration with equal wt. fumg HNO 3 gives (90% yield (1)) a dinitro cpd., m.p. 
118.8-1201° {!]. 

3:9807 (I) Haller, Bartlett, Drake, Newman, Cristol, /. Am. Chem Soc. 67, 1600 (1915). 


3:9870 1,1-DIPHENYLETHYL CHLORIDE C 14 H»C1 Beil. S-N. 479 

(Chloro-diphenyl-methyt-methaoe) 


[See also 2,2-diphenylcthyl chloride (3:9871).] 

C cannot be obtd. in cryst form; at room temp. 0 slowly dec. (I) to give HC1 and 
1,1-diphenylethylene {Beil V-639, Vi-(3GS), V*-(543)|, b p. 277®, accompanied (1) (3) by 
a small amt. of 1,1 ,3,3-tetraphenylbutene-l, mp. 113-114° (the unsatd. dimer of 1,1- 
diphcnylethylene ). 

{For prepn. of C from diphenyl-methyl-carbinol {Beil. VI-685, VIi.-(330)] in CgHs (1) or 
pet. ether (2) in pres, of CaCl- by saturation at 0-10° with dry HC1 gas and stdg overnight 
Bee indie, refs.] 

C in C*Hj stood at room temp, gives (95-97% yield in 1 week, 80% in 1 day (1)) 1,1,3- 
triphenyl-3-methylhydrindene (the saturated dimer of 1,1-diphenylethylene), colorless 
cryst. from ale , m p. 143° (1J; note that attempts to accelerate this reaction by warming 
give decreased yield together with formation of 1 , 1 -diphenylethylene and its unsaturated 
dimer (mentioned above). 

3:9370 ( 1 ] SchocpSe, Ryan, J . Am Chem. Soc. 52, 4925-4027 (1930). (2) SchoepSe, Ryan. J- 
Am, Chem. Soc. 54, 3692 (1932). (3) Blicke, Powers. J. Am. Chem Soc 53, 3383 (1929). 


vZ_/\ 

C—CBs 

<ZXi. 


3:0871 2,2-Dn>HENYLETHYL CHXOiUDE ChHuCI 

cx 

CH — CHj 

CX A. 


Beit V - COS 
V r (285) 
Vr- 


[See also 1,1-diphenylethyl chloride (3:9870).] 
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a-CHLORO-DIPHENYLACETYL CHLORIDE C14H10OCI* 

CXi i 

B.P. 180° at 14 mm. M.P. 50° 

See 3 : 0885. Division A: Solids. 


Beil. IX - 675 
IX r (283) 


3:9885 n-TETRADECANOYL CHLORIDE Ci<H 27 OCl BeiL H - 3G8 

(n-Myristoyl chloride) CH S (CH2)i2.C=0 Hi-(162) 

L ^(329) 

M.P. -1° {7) 


195° 

at 45-47 mm. 

(i) 

179-180° 

at 

22 mm. 

(2) 

175-176° 

at 16-17 mm. 

(3) 

174° 

at 

16 mm. 

(4) 

169° 

at 

15 mm. 

(5) 

168° 

at 

15 mm. 

(6) (7) 

160-162° 

at 

11 mm. 

(8) 

159-161° 

at 

11 mm. 

(0) 

134° 

at 

2.5 mm. (10) 

119.5-123' 

’ at 

1 mm. (11) 


Care must be taken to avoid confusion of C with n-myristyl chloride (1-chlorotetradecane) 
(3:9S74). 


PREPARATION OF 0 

(For prepn. of C from myristic acid (1:0630) with SOCI2 (yields: 91% (8), 80% (3), 
80-84% (9), 79% (6)) (12) (2) (13) (14) (15); with PCI* (89% yield (6)) (7) (14); with 
PCI3 (11) (1) (17); with PC!, + ZnCl 2 (79%yield (6)); orwitboxalyl (di)chloride (3:5000) 
(10) see indie. refs.l 

CHEMICAL BEHAVIOR OF C 
Behavior with Inorganic Reactants * 

Hydrogenation of C. [C with H 2 + Pt cat. at 220-230® at 60-65 mm. gives (1) not 
only some n-myristaldehyde (1:0004) and its trimer but also (by loss of CO from C) 
n-tridecane [Beil. 1-171, l2-(134)J, b.p. 234°.} 

Hydrolysis of C. C on hydrolysis with aq. presumably yields myristic acid (1:0030) + 
HC1 although actual record of this reaction is lacking in the literature. 

Behavior with sodium. [C (1 mole) with metallic sodium (1.2 moles) in dry ether 
refluxed (with stirring) for 10 hrs. gives (64% yield (3)) octacosen-14-diol-14,15dimyri3tate, 
ie.» the dimyristate ester of CHj. (CHj^.C (QH)=C (OH). (CH2)i2-CH3, cryst. from 
acetone/CeH® (3:1), m.p 54-55° (3).J 

Behavior with Organic Reactants 

With hydrocarbons (or their equivalents). [C with CgH® + AlClj in CS2 gives (69% 
yield (9» phenyl n-tridecyl ketone (myristophenone) (Beil. VHi-(lSG)], m.p. 52-53 
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3:9880 


3:9880 o-BENZOYLBENZOYL CHLORIDE=A C 14 H 9 O 2 CI 
3-CHLORO-3-PHENYLPHTHALIDE=B 
(o-Benzoylbenzoyl pseudo-chlorjde) 


A. BeU. X- 749 

Xi- 

B. BeiLXVH-361 

XVIIi — 



c appears to react in two tautomeric forms corresp to structures A and B, the inde- 
pendent existence of which, however, has not (as yet) been definitely established. The 
same method of prepn. has in various laboratories given results sometimes suggesting a 
preponderance of A, sometimes of the tautomer B. The constants reported for 0 show a 
correspondingly wide variation, e g., m p. 82-83° (1), abt. 70° (2), 59-60° (3), b p, 170-171° 
at 1 mm. (1); other workers, e.g. (5) (6), have sometimes obtd. C in crystn form and some- 
times not and have failed to report constants 

[For prepn. of C from o-benzoylbenzoic acid (1 '0720) with PC16 in CS 2 (2) (3) (4) (5), 
or PCls (7), PCI* (7) (4), or SOCl 2 (7) (4) (5) (6) (1) (8) (11), see indie, refs.; for prepn of 
C from 3-phenylphtbalide with CI 2 at 115-120° see (5) ] 

C-A on htg. above 130° loses HC1 and ring-closes yielding (9) (10) anthraquinone (1 : 9095). 
C-A with cone, aq NH 4 OH at 0° yields (9) o-benzoylbenzamide, mp 165° cor. (9), 
with aniline yields (11) cr-benzoylbenzanihde, m p 195° (11). 

C-A with MeOH yields (2) (7) (4) methyl o-benzoylbenzoate, m p 515° (4), 51 7° (4), 
51-52° (2), 52° (12); C-B with MeOH yields (7) methyl pseado-o-benzoylbenzoate (3- 
methoxy-3-phenylphthalide), m p 80-81° (7) -~ 

C-A with EtOH should yield ethyl o-benzoylbenzoate, mp. 58° (13) (12); C-B with 
EtOH yields (14) ethyl paeurfo-o-benzoylbenzoate (3-ethoxy-3-phenylphthalide), m p. 
51-53° (14), 56° (13). 

C-A with K phenolate or with phenol in pyridine yields (5) phenyl o-benzoylbenzoate, 
m p. 162-163° (5), C-B under same circumstances yields phenyl pseudo-o-benzoylbenzoate 
(3-phenoxy-3-phenylphthahde), m.p. 89-82° (5). [For analogous behavior of other phenols 
see_{5).] 

C-B with phenol yields (6) 3-(p-hydroxyphenyl)-3-phenylphthahde, m p. 168-170° (6). 
[For analogous reactn. with other phenols and phenol ethers see (6) J 
[For reactn. of C with o-methylnaphthalene see (15).] 

3:5)880 (l) Norria, Ware, J Am. Chem. Soc. 61, 1418-1420 (1938) (2) Haller, Guyot, Bull toe. 

chim (3) 25, 49-56 (1901) (3) Martin, J. Am Chem. Soc 38, 1142-1144 (1916) (4) McMullen 

J. Am. Chem. Soc. 38, 1228-1230 (1916) (5) Blicke, Swisher, J "Am. Chem Soc. 56, 902-904 

(1934). (6) Blicke. Swisher, J Am Chem Soc 56, 923-925 (1934). (7) Meyer, Monalah. 25, 
475-4S6 (1904). (S) SamdahJ, Christiansen, Bull, soc chim (5) 5, 1577 (1938). (9) Graebe 
Ullmann, Ann 291, 10-12 (1896). (10) Meyer, MonaUh. 25, 1181-1184 (1904). 

(11) Meyer, MonaUh 28, 1226-1227 (1907). (12) Plascuda. Ber. 7, 9S7 (1874). (13) von 
Auwera, Heime. Bcr. 62, 599 (1919). (14) Egerer, Meyer, MonaUh. 34, 77-79 (1913). (15) 
Ciar, Ber. 63, 110 (1930) v ' 1 1 
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(11} Ralston, Bauer, J. Org. Chenu 5, 168-169 (194.0). (12) Marangoui, Atti ist. Veneto td., 
. 95-96 ; C. A. 34, 6934 ( 1940) . ( 13) Asano, 

Cent. 1931, II 1867; C.A. 25, 4267 (1931). 
(15) Brauns, J, Am. Chem. Soc. 42, 1479 
. ) Blau, Monalsh. 26, 95-99 (1905). (18) 
Ralston, Christensen, Ind. Eng. Chem. 29, 194-196 (1937) (19) Ralston, McCorlde, Bauer, J. 

Org. Chem. 5, 653, 658 (1940). (20) Staudinger, SchwalenstOcker, Ber. 68, 732-741 (1935) 

(21) Krafft, Rosiny, Ber. 33, 3577-3578 (1900). (22) Wallace. Copenbaver, J. Am. Chem. 
Soc. 63, 699 (1941). (23) Holds, Gentner, Ber. 58, 1423 (1925). 


3:9890 1-CHLOROPENTADECANE C 16 H 3 iC 1 BeiL I — 

(n-Pentadecyl chloride) CHj. (CH 2 )i 3 .CH 2 C1 Ii-( C8) 

Ir(13G) 

B.P. 168-171° at 10 mm. (1) D \ | = 0.8433 (2) nf> 5 - 1.4470 (2) 

(For prepn. of C from N-benzoyl-n-pentadecylamine (N- (n-pentadecyl)benzamide) with 
PCls on distn. (58% yield) see (1); from n-Ci 2 H 25 MgBr (1 mole) by reactn. in ether with 
7 -chloro-ra-propyI p-toluenesulfonate (2 moles) (yield 42% on RMgBr) (note that some 
l-brorao-3-chloropropane, b.p. 138-140°, is also formed) see (2).] 

[C with excess aniline at 100° for a long time, then treated with dil. HC1, ppts. (I) N-(n~ 
pentadecyl)aniline HC1, cryst. from alc./ether, m.p. 97° (1); free base, m.p 36° (1).] 

n-Pentadecyl /i-nitrobenzoate : m.p. 45.8° cor. (3). [Prepd. indirectly.] 

n-Pentadecyl 3,6-dinitrobenzoate: unreported. 

N- (n-Pentadecyl )phthalimid e : unreported. 

« — — S- (n-Pentadecyl isothiourea picrate: unreported. 

n-Pentadecyl mercuric chloride: unreported. 

3:9890 (1) von Braun, Solecki, Ber. 44, 1472 (1911). (2) Rossander, Marvel, J. Am. Chem. Soc. 

50, 1495 (1928). (3) Armstrong. Copenhaver, J. Am. Chem. Soc. 65, 2252-2253 (1943). 


3:9900 PENTADECANOYL CHLORIDE CibH 29 OCI Beil. S.N. 162 

CH 3 .(CH 2 ) u .C=0 

ii 

B.P. 172-176° at 10 nun. (1) 

157° at 5 mm. (2) 

(For prepn. of C from pentadecanoic acid (1:0620) with SOClj (97% yield (1)) see (1). 
(For reactn. of C with vanillylamine see (2); with 1,7-aminonaphthol see (1).] 

C on hydrolysis yields pentadecanoic acid (1:0620) q v. (for the amide, anilide, and 
other derivatives corresp. to C 6ee 1 :0620). 

3:9900 (1) Fierz-David, Kustor, Heh. Ckim. Acta 22, 86-89, 101 (1939). (2) Ford-Moore, 
Phillips, Rec. trav. chim. 53, 857 (1934). 


1-CHLOROHEXADECANE CH 3 .(CH 2 )i 4 .CH 2 C1 CisHmCI 

(n-Hexadecyl chloride; 
cetyl chloride) 

B.P. 289° dec. M.P. 15° 


BeiL I - 172 
Ii~ 

I r (138) 


See 3: 0015.» Division A: Solids. 
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(corrcsp. oxime, m.p. 69.5®; corresp. 2,4-dinitrophenylhydrazone, m.p. 9S.0-9S.5 0 ; corrcsp. 
sctnlcarbazone, m.p. 101° (9)).] 

[C with thiophene -f SnCU gives (yield not stated 08)) 2-furyl n-tridecyl ketone (2- 
myristoly thiophene), oil, b.p. 205-210° at 4 mm., Djjs = 0.9506, n|> = 1.4961 (18).] 

[C with carbazole + AlCLj gives (yield not stated (18)) 2,8-dimyristolylcarbazole, m.p. 
169° (18).) 

With alcohols. C with alcohols gives in general the corresp. alkyl myristates. [E g , 
C with McOH gives methyl myristate (1:2013), m.p. 18.5°; C with EtOH gives ethyl 
myristate (1:4316), m.p. 11.9°, bp. 295°; etc. — C with benzyl ale. (1:6480) gives (14) 
benzyl myristate; C with menthol (l : 5940) gives (15) menthyl myristate; etc.] 

C (2 moles) with dihydric ales, on htg. gives the corrcsp. neutral esters (e.g., C with 
ethylene glycol (1 :6465) gives (20) ethylene glycol dimyristatc (1:2233), m.p- 63°; C with 
propanediol-1, 2 (1:6455) gives (20) propylene glycol dimyristate, mp. 41.5°; C with 
butanodiol-1,3 (1:6482) gives (20) 1,3-butylene glycol dimyristate, m.p. 29.5-31.0°; C 
with butancdiol-1,4 (1:6516) gives (20) tctramethylcneglycol dimyristate, m.p. 55°]. 

0 has been much employed in prepn. of mixed glycerides, but this topic cannot be 
expanded in detail in this text [however, for examples of use of C with the compound of 
glycerol + acctono (i.e., 4-hydroxymethyl-2,2-dimethyldioxolane-l,3) in prepn. of glyceryl 
a-monomyristatc (“ a-monomyristin ”) see (10) (5)]. 

With phenols. 0 on htg. with phenols splits out IICl yielding the corresp. esters [e g , 
C with phenol (1 : 1420) on htg. gives (7) phenyl mynstato, m.p. 36°, b.p. 230° cor. at 15 mm. 
(7); G with p-crcsol (1 : 1410) on htg. gives (7) p-tolyl myristate, m.p. 39°, b.p. 239.5° at 
15 mm. (7); G (2 moles) with pyrocatcchol (1:1520) at 110° for 2 hrs. gives (12) pyro- 
catcchol dimyristatc, m p. 47-48°; G (2 moles) with resorcinol (1 : 1530) at 110° for 2 hrs. 
gives (12) resorcinol dimyristate, m.p. 53°; C (2 moles) with hydroquinonc (1:1690) 
at 110° for 2 hrs. gives (12) hydroquinonc dimyristate, m.p. 90-90.3°}. 

[O with phenol (1 : 1420) + A1CL m aym.-tctraehlorocthanc (3 : 6750) as solvent, however, 
gives (1 l)]a mixt. of the corrcsp. hydroxy myristophcnoncs: viz., 31.9% yield (11) o-hydroxy- 
plienyl n-tridecyl ketone, m.p. 52-55° (corrcsp. 2,4-dinitrophcnylhydrazonc, m.p. 92.0- 
92.6°) and 36.7% yield (11) p-hydroxphcnyl n-tndecyl ketone, m.p. 78-80° (corresp. 
2,4-dinitrophenylhydrazone, m.p. 142-143°); for prepn. of these same products by direct 
rrarr. of phenyl myristate (above) with AlClj in sym.-tetrnchloroetlianc soln. sec (19).] 
With nails of organic acids. [0 with sodium myristate at 100° in absence of air gives 
(21) myrislie anhydride (1:0629), m.p. 53.6° (22), 53 4° (23), 51° (21).] 

With organometallic compounds. (C with ethyl sodioacctoaectate gives (60% yield 
(13)) ethyl a-mynstoylacctoacctatc, b.p. 170-183° at 3 mm.; this prod, with NHj gas 
splits off the accto group yielding (13) ethyl myristoylacctate, m.p. 36-37°, b.p. 187-188° 
at 7 mm.j 

With organic ami"** f ” "* 5 * K — ! ’•*<• - 

0 with p-cymidine 

anilide, mp. 88-89 11 

AMvamllyl )myri*tnmidc, o-form, m p. 82°, 0-form, m p. 76 5-77°]. 

C on hydrolysis yields myrbtir acid (1 .0630), m.p. 53 66°; for the amide, anilide, 
jvlohmUdc, and other derivatives tom-qi. to C see myristie acid (l :0G30). 

(l) Tj*rourroti, HtiH. tor. rtin. (5) G, 1177, 1180 (1039). (2) llano. Jamieson, J. Am. 
Ckrm. .W. 50. 1413 (I02S). (1) IlalMon. Felby. J. Am CHrrn. Soe. Cl, 1010-1020 (1930). (4) 
Phillip*. lire. trot. chtm. 53, F57 (1031). (5) Itewadikar. Watson, J- Iruiuin ln*t. 
Sn. A ■», ITs-HO (1030). Cent. 1930. U 3737; C.A. 25, f,J3 (1931). (C) Clark, Dell. 7rorv». 
u* v. Can. (3) 57, III 07-103 (1933). (7) Kraflt. PQrrrr. //<-. 17. 1378-1380 (1884). (s) 

»w~*-T>Vtid. Ku»t«*r. Ilrtf Chin. ,4rfa 52, VO (1919). (9) Ju. Fhrn. Wood, J. Inst. I’clrolevm 
Trrh. 24, 511-520 (1910). (10) Axcnll, Itoehe. King. J. Am. Chem. S«. 51. N)S (1929). 


3:0980 p-DICHLOROBENZENE 120 

[C with ethylene + AICI3 gives n mist. {87} of mono-, di-, tri-, and tetra-cthyl-p-dichloro- 
benzenes.] 

(C (3 moles) with CHCI3 (1 mole) + AICI3 'gives (14% yield (88)) Iris- (2,5-dichloro- 
phenyl) methane, colorless cryst. from CgHg, m.p. 206-208° (88). — 0 with CCI4 -f A1C1 3 
at room temp. (88) or in CS 2 {89} {90} gives (26% yield {88}) 2,5,2',5'-tetrachlorobenzo- 
phenone dichloride, m.p 173-174° {89} {88}; this with dil. ale. on boilg. or btg. in s.t. at 
130° hydrolyzes to 2,5,2 ',5'-tetraclilorobenzophcnone, colorless cryst. from ale., m.p. 128° 
{89} {00}. — C with CCI4 + AICI3 at 55° for 10 brs. presumably first yields fris-( 2,5- 
dichlorophenyl)mcthyl chloride (not isolated) which then loses 1 HC1 giving (23% yield 
{88}) l I 4,7-trichloro-9-(2,5-dichlorophenyl)fluorcne (?), m.p. 179-180° {88}.J 

[C with -acetyl chloride (3:7065) + AICI3 gives {91} 2,5-dichIoroacetophenone, b.p. 251° 
at 756 mm., m.p. 14° {91} (oxime, m.p. 130°, via Beckmann rearr. with cone. H2SO4 gives 
acet-2,5-dichIoroaniIide, m.p. 133° {91}). — C with benzoyl chloride (3:6240) + AIClj 
yields (91) {92} 2,5-dichlorobenzophcnone, white ndls. from ale., m.p. 88° {91}, 85-86° <92) 
(oxime, m.p. on slow htg. 207°, via_Bcckmann rearr. with cone. H2SO4 gives benz-2,5- 
dichlotoanilidc, m.p. 122° {$!))• • — G with o-chloro benzoyl chloride ( 3:6640 ) *f AIClj 
gives (92) 2,2 , ,5-trichIorobenzophcnonc, m.p. 145-147° (92). — C with 2,4-dichlorobenzoyl 
chlorido + AICI3 gives 2,5,2',4'-tetrachlorobcnzophenone, m.p. 176° (92).] — [Note that 
C fails to react with sym-dichlorodimethyl ether (3 : 5245).] 

[C with phthalic anhydride (1:0725) + AIClj gives (59.3% (91), 27% (93)) 6- (2,5- 
dichlorobcnzoyl)benzoic acid, colorless pr. from CeHg, m.p. 169° cor. (93), 167° {94}; this 
prod, on ring closure with fumg. H2SO4 {94} or cone. H2SO4 {93} at 150° gives (yields: 
83.5% {94), 83% (93)) 1,4-dichloroanthraquinone [Beil. VII-787, VIIi-(411)], or.-yel. 
ndls. from AcOH, m.p. 187.5° cor. (93), 186° (94). — Note that C reacts with phthalic 
anhydride + AICI3 less readily than o-dichlorobenzene (3:6055) (use in sepn. of the two 
isomers (95)). — For corresp. condens. of C with 3-sulfophthalic anhydride and 4-sul- 
fophthalic anhydride in pres, of AICI3 see (96).] . . 

[C on partial hydrol. with aq. MeOH alk., alk. carbonates, or best alk. earths in pres, 
of Cu or Cu salts at elevated temps, under press, gives in excellent yield (9S) (99) (100) 
(101) (102) (103) (104) (105) p-chlorophenol (3:0475) (some phenol (1:1420) is also formed 
{102}); if the hydrolysis of C is carried further {100} (106) hydroquinone (1:1590) is also 
obtd.] — [For study of kinetics of reactn. of 0 with MeOH /alk. see (99) {107} (108).] 

[C with anhyd. NH3 in ale. in pres, of CuCl 2 -f Cu under press, at 150-200° yields {109} 
p-chloroaniline [Beil. XII-607, XIIi-(304)]; C with cone. aq. NH4OH in pres, of CuO 
under press, at 150-200° gives {110} (111) (112) (113) {114} p-phcnylenediamine [Beil. 
X1II-61, XIIIr(18)]. — [C with Iv diphenylamine at 240-245° gives {115} not only the 
expected A^N,N',jV''tetraphenyl-p-phenylenediamine, tbls. from acetone, m.p. 199-200°, 
but also by rearr. JV’,N,2V',Ar-tetraphenyl-»n-phenylenediamme > m.p. 137.5-138°.] 

• [C on mononitration, e.g., with 5 wt. pts. abs. HN 0 3 at 0° {116} (99), with 2 wt pts. 
HNO3 (D *= 1.48) below 50“ (120), or with 1.5 pts. of a mixt.contg.2 pts. HNO3 (D =* 1-54) 
-f 3 pts. cone. H2SO4 (117) {118} (119) at 70-100° for 30-60 min., yields l,4-dichloro-2- 
nitrobenzene [Beil. V-245, Vi-(131)J, cryst. from ale , m.p. 55° (120), 54.5° (99), 54° (119), 
53° (116) (note close proximity of this m.p. to that of the initial C).] 

' [C on dinitration, e.g., with 4 wt. pts. fumg. HNO3 (D = 1.52) + 10 wt. pts. conc.H^Oi 
at b.p. for 5 hrs. {8} (121), or with 3 wt. pts. HNO3 (D = 1.52) + 7.5 wt. pts. cone.' H2SO4 
at b.p. for 2 hrs. (122), finally poured into aqi, gives a mixt. contg. all three possible dimtro- 
p-dichlorobenzenes; of these the chief prod, is l,4-dichloro-2, 6-dinitrobenzene [Beil. V-265, 
Vi-(138)], m.p. 106° (123) (119), 105-106° (122), 105° (121), obtd. by recrystn 
if necessary) of the crude dinitration prod/from 30 r* . (121); the 1 

contain the more soluble l,4-dichloro-2,3-dmitrob« , • w -103° (122), 
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3:9912 n-HEXADECANOYL CHLORIDE CmHjiOCI BeiL II - 374 

(Palmitoyl chloride) CHj (CHj)h C=0 IIi-(167) 

^ Hr(34l) 

B.P. 199-200° at 20 mm. (1) MJ». 12° (5) (14) 

194-195° at 17 m (2) 

198-200° at IB mm. (3) 

192-10G 0 at 15 m (4) 

192.5° at 15 mm. (5) 

101-194° at 14-16 mm. (6) 

183-185° at 11 mm. (7) 

172° at 6 mm. (8) 

139-140° at 1 mm. (35) 

1G2-163° at 0.8 mm. (9) 

145-152’ at 0.45 mm. (45) 

143° at 0.3 mm. (10) 

155-100° at 0.2 mm. (11) 

Note that care must be taken to avoid confusion of C with palmityl chloride (1-chloro- 
hcxadccanc) (3:0015). 

PREPARATION OF C 

(For prepn. of C from palmitic acid (1:0G50) with PCI* (yields: 00% (2), 49% (12)) 
(5) (13) (14) (16) (10), with PCb + ZnCIs (72% yield (12)), with S0C1, directly (yields: 
93.5% (7), 80% (12), 80% (0)) (17) (19) (45)orinCCbsoln. (18), or with phosgene (3:5000) 
at 140-155° (70-76% yield (20)) see indie, refs.) 

CHEMICAL BEHAVIOR OF C 
Behavior with Inorganic Reactants 

With sodium. (C (1 mole) with metallic sodium (1.2 moles) in dry ether refluxed with 
stirring as directed gives (70% yield (G)) dotriacontcn-10-dioMG,17 dipalmitate, ie , the 
dipnlmitate ester of CIIj (CH:)h.C(0II)=C(0H).(CIIj)m CHj.ciyst. from acctone/C«Hj 
(3:1), m.p. 01-02° (0).) 

With sodium azide. |C with NaNj in CeII« gives (14) palmitoyl azide (Beil. II-375J 
(not isolated by (14)) which loses Nj with rcarr. to pcntadccyl Isocyanate (Beil. IV-202) 
(not Lrolntcd by (14) but from indirect prepn. reported (21) as m.p. 8-14°) (cf. cornyp. 
behavior of lauroyl chloride (3:9S5S)].] 

With water. 0 with nq hydrolyzes to palmitic acid (1 :0C50) + IICL (For study of 
rate of hydrolysis wit): on). ITjO and with D;0 see (22).) 

Behavior wrm OnoANic Reactants 

With hydrocarbons. (C with Grfl« + A1CL gives (G0% yield (23)) (21) (25) pentadeeyl 
phenyl ketone (prnmilophenone) (Beil. VII -3 17, VIIt-(IS6)J. Ills, from ale., m.p. 59* (23) 
(21) (2G), b p. 2505-251.0° at 15 mm. (21) (corresp. otime, m.p. 73-74° (20)). — C with 
toluene + AIClj gilts (21) pentadeej 1 p-tolyl ketone (Beil. VI 1-317, VII|.(1SG)], IfLs. from 
ale., m p. CO* (21) (20), b p. 202° cor. at 15 mm. (21) (corrr«p. oxime, m p. 00’ (27), wmi- 
cArlteUone, m p. 1 14.5° (20), phenylhydrazene, m p. 51-55* (20)). — For analogous behavior 
of C + AlCIi + m-xylene (21). me*it>Iene (27) (2). diphenyl ether (28), and carlmole (28) 
are indie, rtfs.; for u*e of lhe-e products « wain, addition agents for lubricants etc., arc 
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With alcohols. C with alcohols gives in general the_corresp. alkyl palmitates [e g., G 
with MeOH gives methyl palmitate (1 :2055), m.p. 30°; C with EtOH gives ethyl p almi tate 
(1 :2034), «-form, m.p. 19.4°, /3-fonn, m.p. 24.2°, etc.; C with bezynl ale. (1:6480) gives 
(30) benzyl palmitate, m.p. 36°; C with menthol (1:5940) gives (31) menthyl palmitate, 
m.p. 32° J. 

C (2 moles) with dihydric ales, on htg. gives the corresp. neutral esters [e.g., C with 
ethylene glycol (1:6465) gives (32) ethylene glycol dipalmitate (1:2269), m.p. 705°; C 
with propanediol-1,2 (1:6455) gives (32) propylene glycol dipalmitate, m p.'. 52.5-54.5°; 
C with butanediol-1,3 (1:6482) gives (32) 1,3-butylene glycol dipalmitate, m.p. 39-40®; 
C with butanediol-1,4 (1 : 6516) gives (32) tetramethylene glycol dipalmitate, m.p. 63°]. 

G has also been much employed in the prepn. of mixed glycerides, but this topic cannot 
be expanded in detail in this text. * ' • 

With phenols. 0 on htg. with phenols splits out HC1 yielding the corresp. esterS. [E.g, 
C with phenol (1:1420) gives (5) phenyl palmitate, m.p. 45° (5),- 44.5-46.0° (33), b.p. 
249.5° at 15 mm. (5); C with p-cresol (1:1410) gives (5) p-tolyl palmitate, m p. 47°, b.p. 
258° at 15 mm. — • C (2 moles) with pyrocatechol (1:1520) at 110° for 2 hrs gives (34) 
pyrocatechol dipalmitate, m p. 58°; C (2 moles) with resorcinol’ (1 : 1530) at 110° for 2 hrs. 
gives (34) resorcinol dipalmitate, m.p. 62.5-63.5°; C (2 moles) with hydroquinone (1 : 1590) 
at 110° for 2 hrs. gives (34) hydroquinone dipalmitate, m.p. 94.5°.) 

[C with phenol (l : 1420) + AlCIj in sj/m.-tetrachloroethane (3 : 5750) as solvent, however, 
gives (35) (33) (36) a mixt. of the corresp. hydroxypalmitophenones; viz., 25.4% yield 
o-hydroxyphenyl pentadecyl ketone, mp. 54-56° (corresp. 2,4-dinitrophenylhydrazone, 
m.p. 94-95° (35)), and 28.5% yield p-hydroxyphenyl pentadecyl ketone, m.p. 84.5-85° 
(35), 78° (37) (corresp. 2,4-dinitrophenylhydrazone, m.p. 141-142° (35)); for, study 'of 
influence upon o/p ratio of use of nitrobenzene and of CS 2 as solvents see (36).] 

With salts of organic acids. [C with Ag palmitate at 100° for 10 nun. (38) or C with 
NaA (32) (42) gives palmitic anhydride (1:0651), m.p. 04° (39), 63.9° (40), 63-64° (41), 
63° (38), 62-63° (32) (43), but the latter is usually prepd. from palmitic acid (1 :0650) by 
htg. with Ac 2 0 (39) (40) (41) (42) (43).) 

With esters. [0 with diethyl sodiomalonate would be expected to give diethyl palrait- 
oylmalonate, but for unsuccessful attempt to realize this reaction see (44).] 

■ (C with ethyl sodio-acetoacetate in dry ether gives (62% yield (11)) (45) ethyl a-palmit- 
oylacetoacetate, m.p. 36-36.5° (11) (45); note that this prod, with aq. NaOH splits off 
the acetyl group giving (62% yield (11)) ethyl palmitoylacetate, m.p. 37-38° (11) (45).] 

• With amines. C with org. prim, amines yields the corresp. amides [e.g., C with p-cymi- 
dine (2-methyl-5-isopropylaniline) gives (1) palmito-(2-methyl-5-isopropyl)anilide, m.p. 
90-91°; C with vaniUylamme (4-hydroxy-3-methoxybenzylamine) gives (8) jV-(varullyl)- 
palmitamide, a-form, m.p. 89-89.6°, /5-form, m.p. 84-84 5°]. 

C on hydrolysis yields palmitic acid (1 :0650), m.p, 62.7°; for the amide, anilide, p-tolui- 
dide, and other derivs. corresp. to C see palmitic acid (1:0650). 

3:9912 (1) Hann, Jamieson, J. Am. Chem. Soc. 50, 1443 (1928). (2) Klages, Ber. 35, 2269-2201 
(1902). (3) Stephenson, Biochem. J. 7, 431 (1913). (4) Gault, Ehrmann. Bull. soc. chim. (4) 

39, 878 (1926). (5) KrafTt, Burger, Ber. 17, 1379-1380 (1884). (6) Ralston, Selby, J. Am. Chem. 
Soc. 61, 1019-1020 (1939). (7) Fierz-David, Kuster, Hein. Chim. Acta 22, 89 (1939). (8) Ford* 
Moore, Phillips, Rec. trav. chim. 53, 857 (1934). (9) Fischer, Bergmann, Barwind, Ber. 53, 1003 
(1920). (10) Nishimura, Science Repts. Tohcku Imp. Univ. 20, 97-100 (1931); Cent. 1931, i 
3671; C.A. 25, 3978 (1931). * > ' 

(U) Levene, Haller, J. Biol. Chem. 63, 670-671 (1925). (12) a ark, Bell, Trans. Roy. Soc. Can. 
(3) 27. Ill 97-103 (1933). (13) von Braun, Jostes, Mlmch, Ann 453, 147 (1927). (II) Nacgeh. 

GrDntuch. Lendorff, II eh. Chim. Acta 12, 240-211 (1929), (15) Pummerer, Kratiz. Ber. 62, 20-4 
(1929). (16) Ralston. McCorkle, Vander Wal (to Armour and Co ). U.S. 2,262,431, Nov. lj. 

1941; C.A. 36, 1513 (1942). (17) Escher, Heh. Chim. Ada 12, 37-38, 45-45 (1929). (18) Bttckel. 
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Gcr. 2S 1,301, Jan. 2, 1915; Cent. 1915, I 230; C.A. 9, 2130 (1915). (19) Isard, Bioehem. Z. 40, 

402 (1012). (20) Prat, fitlennc, Bull. soc. chim. (5) 11, 30-34 (1914); C.A. 33, C274 (1914). 

(21) Jeffreys, Am. Chem. J. 22, 27 (1&99). (22) Hughes, Rid cal, J. Ckem. Soc. 1934, 1107. 
(23) Adam. Proc. Roy. Soc. ( London ) A-103, 6S4-GS5 (1923). (21) Krafft, Bcr 19, 29S2-29S3 
(lb8G). (25) I.G., French C93,C99, Nov. 24, 1930; Cent. 1931, I 1018; (C.A. 25, 1G4G (1931)). 
(20) Ryan, Nolan, Proc. Roy. Irish Acad. 30-B, 1-7 (1912); Cent. 1913, II 2050; C.A. 7, 1712 
(1913). (27) Claus. Ilafchn, J • praJct. Chem. (2) 54, 402—103 (1890). (28) Ralston, Christensen, 
Ind. EnQ. Chem. 20, 194-19G (1037). (29) Ralston, Christensen (to Armour and Co ), U.S. 
2,033,5-1 1, March 10, 1930; Cent. 193C, II 897; (C.A. 30, 3131 (193G)]. (30) Shonle, Row, J. Am. 
Chem Soc. 43, 3G3 (1921). 

(3i) r ' ‘ ~ " < - 

733-742 

Atti til. 'I 

(1910). 

J.Ora.C 
Soc. 192 

J. Am. Chem. Soc. C3, 099 (1011). 

(41) Iloldc. Centner, Bcr. 58, 1421 (1925). (42) KrafTt, Rosiny, Bcr. 33, 3578 (1900). (43) 
Autcnricth, Tliomac, Bcr. 57, 430 (1921) (44) von Auwers, Jacobsen, Ann. 420, 222 (1922). 

(15) Hcllcrich, KOstcr. Bcr. 50, 2090-2091 (1923). 

1-CHLOROREPTADECANE Cn 1 (CII I ) 1 5 .CIIiCl CnH^CI BeiL I — 

(n-IIcj)tadccyl chlonde) ^ Ii-(GO) 

I2 — 

B.P, 192-105® at 10 mm. M.P. 2-1* 

Sec 3:0100. Division A: Solids. 

3:9025 n-KEPTADECANOYL CHLORIDE C::II»OCl BciL S.N. 1G2 

(n-Margaroyl* chloride) CIIj.(CIIt)is— C=0 

ii 

B.P. 170" at 4 mm. (II 
130-114’ at 0.04 mm. (2) 

(For prepn. of 0 from margaric ncid (1 :0G35) with SOCIj (8-1.5% yield (2)) (1) (3) fee 
indie, refs.) 

0 with phenol (1:1420) on htg. gives (3) phenyl margarnte, cryBt. from MeOII, m.p. 
37*. li p. 210-250° dec. nt 11 mm. (3). 

|0 with alkali margarates presumably would yield margaric anhydride, cryst. from ether 
or jyt. ether, in p. G7.G“ eor. (1), althougli this reaction has not actually Iwcn reported and 
the margaric anhydride Li readily obtd. from the acid (1 :0G35) with Ac*0 (1).] 

|F»r reaction of 0 with vnnillylamine sec (I); with 1,7-nminonaphthol fcc (2).] 

C on hjdmlyri-i yields margaric ncid (l :0G35); for the amide and other derive, corrcsp, 
to C see margaric acid (1 :OG35). 

3:9925 (1) Font -Moore. Phillip*, Rte trar.chim. 53,858 (1931). (2) Fieri -David, Km ter, II fir. 
Chim. Aria S3, h'», 101 (1939) (3) Ktraup. Sehwambcrgcr, Ana. 4C2, 153 (1928). (1) Wallace 

Coj-c»h« cr. J. Am. Chem. Soc. C3. 099 700 (1911). 

i-CHLORO-OCTADECANE CH* (CHj)u CIIjCl CuHjjCI BeiLS.N. 10 

(n-Octaderyl chloride; 
etcary 1 chloride) 

B.P. 1 K 0 - 1 00* atJ2 mm. M.P. 2 1° 

See 3 ; [PI.' Dm nan .4 - Srlult 
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3:9940 n-OLEOYL CHLORIDE CisHsjOCI 

(ds-0ctadecen-9-oyl chloride) CH S (CH 2 )j — CH 

a.c.(CHi)j— A h 

A 

B.P. 213° at 13.E mm. (1) 

200° at 11 mm. (2) 

163° at 2 mm. (3) 

170-175° at 0.42 mm. (4) 

158-159° at 0.05 mm. (5) 

[Sec also the trans stereoisomer, viz., elaidoyl chloride (3:9950).] 


BeiLH- 469 
Hi- (2 04) 
H2— 


[For prepn. of C from oleic acid (1:0565) with PO5 (yields: 75% (2), 48% (6), 27% {7}) 
(8), with PCla (46% yield (6J) (9), with PCI3 + ZnCl 2 (50% yield (7)), with S0Cl 2 (yields: 
82 5% <4>, 80% (7), 75% (2)) (3), with oxalyl (di)chloride (3:5060) (90% yield (3)), or 
with COCI 2 (3:5000) (10) see indie, refs.] 

Note that C with oleic acid (1 :0565) forms a const.-boilg. mixt., b.p. about 241° at 6 mm., 
contg. 40% 0 (6). 

The reaction of C as an acyl chloride with a wide variety of organic compounds has been 
reported in many patents which cannot be reviewed here. ' 

C has also been employed in the course of prepn. of mixed glycerides; although this topic 
cannot be fully reviewed m this text, see for examples (3) (11) (12). 

• [For behavior of G with resins derived from indene, coumarone, or dicyclopentadiene 
see (13).] 

[C with diazomethane gives an intermediate diazoketone which qn decompn. with AcOH 
gives (75% yield (4)) nonadecen-10-one-2-yl-l acetate, m.p. 21° (14).] 

(C with phenol (1 : 1420) at 160° for 4 his. gives (55% yield (18)) phenyl oleate, oil, b.p. 
256-257° at 12 mm. (18).] 

[C with Na oleate yields (10) oleic anhydride [Beil. 11-469, Il2-(441)], lfts. or scales from 
ether or ale., m.p. 22.2° (15), 22° (16), but the latter is usually prepared directly (15) (17) 
from oleic acid (1:0565).] 

C on hydrolysis yields oleic acid (1 :0565); for the amide, anilide, p-toluidide, and other 
derive, corresp. to C see oleic acid (1:05G5). 



.«■ .1 ■ 

P 1 !", : ‘ . I ■ 'toy. Hoc. Can . (3) At, 11 * 

97-103 (1933). (8) Shonle, Row, J. Am. Chem Soc. 43, 3C3 (1921). (9) Aschan, Ber. 31, 2349 
(189S). (10) Prat. Etienne, Bull. soc. chtm. (5) 11, 30-34 (1944); C.A. 38, C274 (1944). 

»•** P * 0 \ C5, 2144-2145 (1943). (12) Jackson, 

■ .. • r : . -290(1944). (13) Ralston, VanderWal, 

• ' ’ 5! ). (14) Grundmann, Ann. 524, 31-39 

.. j . • • ■ 1 J Levene, Rolf, J. Biol. Chem. GO, 681 

(192-1). (17) Holde, Smelkus. Ber. 53, 1894-1895 (1920). (18) Skraup. Beng, Ber. GO, 950 (1927). 


3:9950 ELAIDYL CHLORIDE C 18 H 33 OCI 

CH3. (ch 2 ) j — c — h a 

H-A-(CH,) 7 .A=0 

B.P. 21G° at 13 mm. (1) sL dec. 

1G8-170 0 at 1 mm. (5) 


BeiLH -470 
Hi- 
Hr— 
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[For prepn. of C from elaidic acid (1 :OG10) with PClj {!), with SOClj (2), or with oxalyl 
(di)chloride (3:5000) (91% yield (5» cf. (6) f=ee indie, refs.] 

[For rcactn. of C with diazomcthanc giving (83% yield (2)) l-diaxononadecen-10-one-2» 
m.p. 53® (2), sec (2); for rcactn. of C with ethyl sodio-acctosuccinatc sec (3); for use of C 
in prepn. of synthetic glyccndcs see (4).] 

0 on hydrolysis yields cjaidic acid (1 :0G10) (for the amide and other derivatives corresp. 
to 0 sec 1:0610). 

3:9950 (I) Krofft. Tritschler, Bn. 33. 3582 (1900). (2) Grundmann, Ann. 524, 43 (1930). 
(3) Robinson, J. Chem Soc. 1930, 750. (4) Bfihmcr, Kappcllcr, Ft tie u. Sei/en 44, 340-343 
(1937): Cent. 1938, I 573. (5) Daubert, J. Am Chem Soc. GC, 291 (1944). (6) Wood, Jackson, 
Baldwin, Longcneckcr, J. Am. Chem. Soc. CG, 2.87-2S9 (1944). 


3:9900 n-OCTADECANOYL CHLORIDE CuHjjOCl BeiL H - 384 

(Stcaroyl chloride) CTIj (CH,) It -C=0 IIi-(17G) 

L H r (3G0) 


B.P. 216® 

211-219® 

200-216® 

205® 

202-203® 

180-190® 

203® 

185® 

105-195.6 

10 - 1 - 100 ® 

170-178® 

105® 


at 16 mm. (1) 

at 16 mm. (2) 

at 13-16 mm. (3> 

at 9 mm. (4) 

at 6 nun. (5) 

at 6-0 mm. (45) 

at 6 nun. (G) 

at 3 mm. (7) 

at 2 mm. (8) 

at0.6-l.0mm. (9) 
at 0.6 mm. (10) 

at 0.4 nun. (11) 


M.P. 24® (2) 

23® (1) 

23.2-23.4" (8) 


Note that care mast lie taken to avoid confusion of C with atcaryl chloride (1-chloro- 
octadecanc) (3:0095). 


PREPARATION' OF C 

[For prtpn, of & from stearic arid (1.0GG0) with PClj directly (1) (12) (13) (21) or in 
CCI, soln. (14), with SOCli directly (yield*: 07% (10), 81% (3)) (4) (7) (15) (1C) (17) or in 
CCl, poln. (yield 80% (8)) (14), with PCb (IS), with oxalyl Jdijchloride (3:6000) (11), or 
with phosgene (3:5000) nt 140-150® (70-75% yield (19)) see indie. refs.J 


CHEMICAL BEILWIOR OF 0 
Behavior wmi Inoroanjc Reagent* 

Hydrogenation of t. [0 with II* 4- Pd/Ba.*^ eat. in Ixiilg. xylene gives (20) (21) 
rtearaldehyde (1:0012).) 

Behariof with bromine. [For Wavhr of C with Drj at room temp , 100®, and 135® 
( 22 )| 

Behavior with aodiurn. [0 (1 mole) wdth metallic sodium (1.2 molw) in dry ether under 
mflux give* (67% yield (3)) hetatruvonten-lR-dioMR.ID distearate, ie, the didearate 
mtrr ef C!I» (CHj)jaC(OII)— C(OU) (CHj). i CHj, mp.67-6S®.| 

With » odium azide. [C with N»N*i In C<H< gives (23) (12) rtcaroyl arfde (not isolated) 
We* S, with rrarr. giving (43% yield (23)) hepudeeyl i**yy*R»te, b p. 20^-209* 
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at 17 mm, {23), 200-203° at 15 mm.' {24); cf. the corresp. behavior of Iauroyl chloride 
(3:9858).] _ - ' 

i - With water. C with aq. hydrolyzes to stearic acid {1 :0660) + HC1. ’ ' * • 

Behavior with Organic Reactants 

With hydrocarbons (or their equivalents). [C with + AICI3 gives (yields: 65% 
(25), 60% (26)) {27) {18) heptadecyl phenyl ketone (stearophenone) {Beil, VII-347, 
VII 1- (187)], lfts. from ale., m.p. 64-65° {25), 63 5-64.5° (18), 64° (28), 59° (27) {20} (corresp. 
oxime, '_m.p. 53° (27), phenylhydrazone, m.p. 64° (28)); note that in this reaction no intro- 
duction of a second acyl radical occurs (30), and that attempts to prepare stearophenone 
by use (with CeH$ 4- AlCla) of the mixed anhydride from stearic acid with ketene) gave 
very poor yields (29). — For patents on the use of stearophenone as an electric insulator 
{31 ), on its sulfonation (32), or on its reaction with PCI3 (33) see indie, refs.] 

[C with toluene + AICI3 gives (34) heptadecyl p-toly 1-ketone [Beil. VII-347, VIIi-(187)J, 
lfts. from ale., m.p. 67° (34), 66-67° {28), b.p. 278° cor. at 15 mm. (34) (corresp. oxime, 
m.p. 64° {27)). — For analogous behavior of G with naphthalene (1:7200) (18), tetralin 
(1*: 7560) (18), biphenyl (1:7175) (18) (35), p-methylbiphcnyl (35), p-chlorobiphcnyl 
(3 : 1912) (35), diphenyl ether (1:7125) (35), p-nitrodiphenyl ether (35), furan (1:8015) (35), 
2-methylfuran (35), dibenzofuran (35), thiophene (35), dibenzothiophene (35), carbazole 
(35), etc., see indie, refs.; for use of these products as waxes, addition agents for lubricants, 
etc., see (35) (36).] « ' . 

[For behavior of C with resins derived from indene, coumarone, or dicyclopentadiene 
see (37). — For addition of C to alkynes in pres, of a condensing agent such as AlCh, 
ZnCl 2 , etc., see (38) cf. (39).] 

With alcohols. C with alcohols gives in general the corresp. alkyl stearates. [E g , C 
with MeOH gives methyl stearate (1:2095), m.p. 38.8°; C with EtOH gives ethyl stearate 
(1:2078), a-form, m.p. 30.9°, /S-form, m.p. 33.5°. — C with benzyl ale. (1:6480) gives (40) 
benzyl stearate, m.p. 45 8°; C with menthol (1:5940) gives (41) menthyl stearate, m.p. 
38^39°.] 

C has also been much employed in the prepn. of mixed glycerides, but this topic cannot 
be expanded in detail in this text. 

With phenols. [C on htg. with phenols splits out HC1 yielding the corresp. esters: e.g , 
C with phenol (1:1420) gives (1) phenyl stearate, m.p. 52° (1), 51.5-53.0 (44), b.p. 267° at 
15 -mm. (1); C with p-cresol (1:1410) gives (1) p-tolyl stearate, m.p. 54°, bp. 276° at 
15 mm.] 

[C (2 moles) with pyrocatec^iol (1:1520) at 100° gives (42) (43) pyrocatechol distearate, 
m.p. 83-85° (43), 68° (42); C (2 moles) with hydroquinone (1:1590) at 130° gives (42) 
hydroquinone distearate, m.p. 97°.] ' 

[C with phenol (1 : 1420) 4- AlCb in sym -tetrachloroethane (3 : 6750) as solvent, however, 
gives (45) (44) (46) a mixt. of the corresp. hydroxystearophenones: viz., 27.8% yield 
o-hydroxyphenyl heptadecyl ketone, m.p. 64-66° (corresp. 2,4-dinitrophenylhydrazone, 
m.p. 96-97° (45)); and 28% yield p-hy droxyph eny 1 heptadecyl ketone, -m.p. 87-89 
corresp. 2,4-dinitrophenylhydrazone, m.p. 139.5-140° (45)); for study of influence upon 
o/p ratio of use of nitrobenzene or of CS2 as solvents see (46).] 

. -With salts of organic acids. JC with Ag stearate at 100° for 10 min. gives (47) stearic 
anhydride (1:4915), m.p.-71-72° (48), 71-71.5° -(49), 70.7° (50), 70.5° (47), 70-71° (51), 
but the latter is usually prepd. from stearic acid (1:0G60) by htg. with AciO (48) (49) 
(50) (51).].. ... 
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With esters. [C with ethyl sodio-acetoacetate refluxed 1 hr; under N 2 gives (08% 
yield (52)) ethyl a-stearoylacetoaeetate, m.p. 42°; note that this prod, with aq. NaOH 
splits off its acetyl group giving (74% yield (52)) ethyl stearoylacetate, m.p. 46 5° (corresp. 
copper enolate, m.p. 111-112°).] 

With Grigcard reagents- [C with for-BuMgBr gives (2S.5% yield (8)) (er-butyl n*hep- 
tadecyl ketone, m.p. 44.8-45.1° (corresp. semicarbazone, m.p. 78.0-78 2°); note that low 
yield suggests probability that the RMgBr also acted as a reducing agent cf. corresp. 
behavior of Iauroyl chloride (3:9S5S), but no study of such effect for this combination is 
reported. — C with cyclohexyl MgBr gives (8) cj-clohevyl n-heptadecyl ketone.] 

[C with EtMgBr + CdCfe (53) or C with ZnEt 3 (54) gives (65% yield (53)) ethyl n-hep- 
tadecyl ketone (eikosanone-3) [Beil. 1-719, Ii-(374), I*-(774)], m p 60-61° (54), 59.5-60° 
(55), 57° (28), 54-55° (53) (corresp. oxime, mp. 55.5-56.5° (54), semicarbazone, m.p. 
89-91° (53)) ) 

With diazomethane. (C with CH 3 X 3 (2 2 moles) as directed gives (SS.5% yield (15)) 
l-diazononadecanone-2, m.p. 69°, which in AcOH loses N 2 and esterifies giving (89% yield 
(15)) nonadecanon-2-yH acetate, m.p. 72".] 

With amines. C with org. prim, amines yields the corresp. amides [e g., C with p-cymi- 
dine (2-methyI-5-isopropylaniline) gives (56) stearo-(2-methyI~5-isopropyl)anilide, m.p. 
93-94°; G with vanlllylainine (4-hydrovy-3-methoxybenzylamine) gives (5) N-(vanillyl)- 
stearamide, a-form, m.p 94 5-95°, 0-form, m.p. 00.0-90 5°]. 

C on hydrolysis yields stearic acid (1 jOGGO), m.p. 69-70°; for the amide, anilide, p-tolu- 
idide, and other derivatives corresp. to C see steanc acid (1:0660). 

3:99C0 (l) Krafft, BQrger, Ber. 17, 1379-I3S0 (1884). (2) Gault, Ehrmann, Bull. soe. chim. 
(4) 39, 87G (192G). (3) Ralston. Selby, J. Am. Chem Soe. 61, 1019-1020 (1939). (4) Ott. 
Zimmermann. Ann. 425, 337 (1921). (5) Ford-Moore, Phillips, Rec. trav. ehim. 53, 858 (1934), 
(G) Kabaahima, Ber. 71, 1072 (193S). (7) Robinson. Roche, King. J. Am. Chem Soc. 54, 707 

(1932). (8) Strating. Backer. Rec. trav. chim 55, 909, 914 (1936). (9) Fischer, Bergmann, 
Barwind. Ber. 53, 1597 (1920). (10) Fieri-David. Kuster, Htlv. Chim Acta 22, 89 (1939). 

" ’ w ‘ Gruntueh, Lendorff, 

»'al (to Armour and Co.), 
r. 281.3G4, Jan. 2, 1915; 
-32, 3G-37 (I93G). (IG) 
-38. 44-15 (1929). (18) 
enne, Bull. soe. chim. (5) 
>2 (1918); Ger. 333,154, 

(21) Seulgen. Behrens, Z. phynol. Chem. 177, 221-230 (192S). (22) Aschan, Ber, 45, 1918 
I 

l * 

C 

1 

C . , ■ 

(31) Ralston, Christensen (to Armour and Co), U-S. 2.039,837, May 5, 1930, Cent. 1937, 1 
G78; CA. 30, 4239 (1930). (32) Ralston (to Armour and Co ), U-S 2.0S9.154, Aug. 3, 1937* 
Cent. 1937, II 4240; CA 31, 67G9 (1937). (33) Ralston, Christensen (to Armour and Co.) 
US. 2.1G2.970, June 2G. 1939; Cent. 1939, II 3SS3; CA. 33, 7815 (1939). (34) Krafft. Ber. 21 
22GS (1S88). (35) Ralston, Christensen. Ind Etiq. Chem. 20, 194-19G (1937). (30) Ralston’ 
Christensen (to Armour and Co). U.S. 2.033,544._March 10, 193G; Cent. 1930, II 897; {C.A. 3o", 


t 
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Lohfert, Ber. 61, 2605 (1928). (44) Ralston, McCorkle, Bauer, J. Org. Chem. 5, 658 (1940). 
(45) Ralston, Bauer, J. Otq. Chem, 5, 165-170 (1940). (46) Ralston, Ingle, McCorkle, J. Org. 
Chem. 7, 457-461 (1942). (47) Whitby. J. Chem. Soc. 1926, 1462. (48) Holde, Ripper, Zadek, 
Ber. 57, 104 (1924). (49) Holde, Gentner, Ber. 58, 1424 (1925). (50) Wallace, Copenhaver, 
J. Am. Chem. Soc. 63, 699 (1941). 

(51*) Autenrieth. Thomae, Ber. 57, 429 (1924). (52) Bergel, Jacob, Todd, Work, J. Chem. Soc. 
1938, 1378. (53) Gilman, Nelson, Rec. trav. chxm. 55, 528-530 (1936). (54) Ponzio, deGaspari, 
Gazz. chim. ital. 29, I 474 (1899). (55) Saville, Shearer, J. Chem. Soc. 127, 593 (1925). {56) 

Hann, Jamieson, J. Am. Chem. Soc. 50, 1443 (1928). 



CHAPTER XXIII 


I. INDEX OF COMPOUNDS ACCORDING TO EMPIRICAL 
FORMULA 

This Empirical Formula Index comprises four parts as follow's: 

A. Compounds containing only carbon and chlorine. 

B. Compounds containing only carbon, oxygen, and chlorine. 

C. Compounds containing only carbon, hydrogen, and chlorine. 

D. Compounds containing only carbon, hydrogen, oxygen, and chlorine. 

Within each section the component individuals are arranged in groups 
according to increasing number of carbon atoms. Within each group of 
isomeric compounds the order of listing follows the sequence of the eight units 
comprising the Chemical Type Index. 


A. COMPOUNDS CONTAINING ONLY CARBON AND CHLORINE 


C, GROUP 

CC1« M W. = 153-8 Cl - 92 2% 

Carbon tctracldondo 3:5100 


C< GROUP 

OClj M.W.- 119.0 Cl 1=60 6% 

l,4-Djchlorobutadi-yno-l,3 3:00-10 


C 2 GROUP 
0,0, M.W.-W9 

Dichloroocetylcno 

C,C1, M.W. -105.8 

Totrachlorocthylene 

C,n, M.W =2308 

I Ip xnchlorocthanc 

Ci GROUP 
C,C1« M.W. -2 18.8 

Hoxachloropropene 

C,C1« M.W =310.7 

Oct arhloropropnne 


Cl = 7-1 7% 

3:5010 

Cl = 85 5% 

3:5400 

Cl = 80 9% 
3:4835 

Cl “85 5% 

3:G370 

Cl -88 7% 

3:4450 


C«C1, MW =200.8 0=81.6% 

Hexachlorobutadicno-1,3 3:6425 


C s GROUP 

C»0, MW “343.7 Cl = 82 5% 

Oetachlorocyclopentcne 3:0422 


C« GROUP 

C,C1, M.W. “284.8 0=74.7% 

Ilcxachlorobcnrcno 3:4939 


Cio GROUP 

C„0, MW. -4 03.8 O“703% 

Oetachloronaphthalene 3:4893 


B. COMPOUNDS CONTAINING ONLY CARBON, OXYGEN, AND CHLORINE 


C, GROUP 


CjOjOj M.W. -120 9 

0-55 9% 

COO, M.W “PS 9 

Carbonyl chloride (ph»»ppnp) 

O “71.7% 
3:5000 

Oxalyl (dO chloride 

3:50C0 

C- GROUP 

0 — 78.0% 

CjO-O, M.W. -107.fi 

Trichloromrthyl chloroformat© 

0-71.7% 

C,OCL M.W -18l.fi 

(diphtxffenr) 

3:6515 

TilclJorfwectjl chloride 

3:5470 
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C 3 GROUP 

CjOCU M.W.= 193 9 0=73.2% 

Trichloroacryloyl chloride 3:5845 

C,OCU M.W. =124.1 0=58.1% 

Hexachloroacetone 3:6312 

Pentachloropropionyl chloride 3 : 0470 

C 3 0 2 C1, M.W. = 280.8 Cl = 75.8% 

Trichloromethyl tnchloroacetate 3:0290 

CjOjCI* M.W. =296.8 0=71.7% 

Di-(trichloromethyl) 

carbonate (triphosgene) 3:1915 

C 4 GROUP 

C«OCl e M.W.= 270.8 a =76 9% 

Di-(trichloro vinyl) ether 3:6373 

CiOClia M.W.=41$6 'Cl =84.7% 

Decachlorodiethyl ether 3:1676 

CaOaCU M.W. = 221.9 Cl =63.9% 

Dichloromaleyl.(di)chloride 3:6197 

CaOaClj M.W. = 167.0 Cl =42.5% 

Dichloromaleic anhydride 3 : 3635 


C4O3CIJ M.W. =308.8 Cl = 68.9% 
Trichloroacetic acid anhydride 3:6575 

C 6 GROUP 

C 6 0C1 8 M.W. =300.8 0=70.0% 

" Hexachlorophenol ” 3:3180 

CgOjCh M.W. = 245.9 C! = 57.7% 

Tetrachlorobenzoquinone-1 ,2 3 : 3965 

Tetrachl orobenzoquinone-1, 4 

(chloranil) 3:4978 

CeOaCl, M.W.= 316.8 Cl=67.2% 

2,3 , 5, 5 , 6 , 6-Hex achloro- 

cycloheten~2-dione-l,4 3:32G0 

“Hexachlororesorcinol” 3:3470 

C 7 GROUP 

CjOCls M.W. = 3 12.8 0=68 0% 

Pentachlorobenzoyl chloride 3:2295 

C 8 GROUP 

C«0 3 CU M W.'= 285.9 Cl = 49 6% 

Tetrachlorophthalic anhydride 3 : 4947 


C. COMPOUNDS CONTAINING ONLY CARBON. HYDROGEN, AND 
CHLORIDE 

Ci GROUP ’ CjHjCI M.W.= 62.5 Cl =56.7% 

CHClj M.W.= 119.4 0=89.1% Vinyl chloride 3:7010 

Chloroform 3:5050 


CHiCl s M.W. =84.0 0=83 5% 

Methylene (di)chloride 3:5020 

CH3CI M.W. = 50 5 Cl= 70 2% 

Methyl chloride 3:7005 

C2 GROUP 

CjHCl M AV. = 60.5 Cl =58.6% 

Chloroacetyleno 3:7000 

CjHClj M.W. = 13 1.4 0=81.0% 

Trichloroethylene 3 : 5170 

CjHCU M.W. =202.3 0=87.6% 

Pentachloroethane 3 : 5880 

CjHjCIj M.W.=97.0 0=73.1% 

1.1- Dichloroethylene 

(viaylidene (di)chloride) 3:5005 

1.2- Dichloroethj’lcne (cia form) 3 : 5042 

1.2- Dichloroethylene (tram form) 3:5023 

1.2- Dichloroethylene (ord. mixt.) 3:5030 

CjHiCU M.W.= 107.9 0=815% 

1.1.1.2- Tetrachloroethane 3:5555 

1.1.2.2- Tetrachloroethane 3:5750 


CjHjCU M.W. = 133.4 0=79... 

1,1,1 -TricJdoroethane 3:60S5 

1,1,2-TrichIoroethane 3:5330 

C2H4CI2 M.W.=99.0 0=71.7% 

1.1- Dichloroethane 3:5035 

1.2- Dichloroethane 3:5130 

CiHsCl M.W. =64.5 0=55.1% 

Ethyl chloride 3:7015 

C 3 GROUP 

CiHCU M.W. =214 3 Cl = 82 7% 

1. 1.2.3. 3- Petachloropropene-l 3:6075 

C,HO, M.W. = 285.2 Cl = 87.0% 

1.1.1.2.2.3.3- Heptachloropropane 

1.1.1.2.3.3.3- Heptachloropropane 3: 6SC0 

C1H1CU M.W. = 179.9 0=788% 

1.2.3.3- Tetrachloropropene-l 3:5920 

C*HjCl« M.W.=250 8 0=81 8% 

1.1.1.2.3.3- Hexachloropropane 3:C4C0 

1.1.2.2.3.3- H exachloropropane 

C1H1O M.W. =74.5 

3 -Chloropropyn e- 1 


0=47.6% 

3:7100 
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101° (121), find l,4-dlchIoro-2,5-dmitrobcn:tenc, m.p. 119° (122) <121 J (124).'— For f.p. 
compn. data and diagrams of mixtures of the 2,6- and 2,3-dinitro-p-dichIorobcnzenes see 
(110), of mixtures of the 2,6- and 2,5-di nilro-p-dichiorobenzencs see (121). — Note also 
that the prod , m.p. 8t°, formerly (8) supposed to be the 2,5-dinitro isomer, has since (121) 
been proved to be a compound of the 2,0- and 2,5-dinitro-l,4-dichIorobcnzenes. — The 
relative proportion of the three dmitration products varies noth conditions (119) (121) 
(122) (124) } 

(0 on moncKulfonation, e.g., with 1-5 wt. pts. fumg. H*SO* {19-12% SO3) at 140-150“ for 
45 mm. (118) cf. (27), gives on pouring into aq (85-90% yield (118)) 1,4-dicblorobenacne- 
sulfonic ncid-2, cryst. from aq. as monohydratc (for dent's see below). — Note that 0 is 
not sulf (mated by cone- HjSO* even at 210“ (16) (dif. from o-dichlorobcnzcne (3; 6055) 
and use »n sepn. from C); for removal of chlorobenzene (3:7903) from mixt. with dicldoro- 
benzenes via sulfonation of former with 95% B2SO4 see (17) — For use of reactn. prod, of 
C with SOj as dye intenned. or for mothproofing of wool see (125). — For reactn. of sodium 
p-d iehlorobcn zenesulf ona te with fused NaOH to yield hydroqumone (1 ; 1590) see (126>.) 

|G with 5 moles CISOjH at 150° for 1 hr. (127) (12S) gives (85% yield (127) (128)) 
l,4-dichlorobcn2cnesulfonyI chloridc-2, cryst. from Igr., m p. 39° (127) (128), 38° (129), 
36.8® (27) (corresp. amide, sec below; corresp. eulfonamlide, m p. 160° (I2S)); for use in 
prepn. of tctraohlorothioindigo see (130) — • C with 30 pts CISO3H at 140° for 48 lire. (128) 
gives both 1 ,4-di chlorobcn zcne-5ii- (sulfonyl cldondo 1-2,6, m.p. 114° (corresp. ita-sulfonanil- 
ide, m.p. 215-217° dec (128)) and 1 ,4r-dichlorobcnzenoWs-(suf/onyl cWoride)-2,5, m.p, 182'* 
(corresp. £.i8-eu!fonnmhdc, m p. not given). — Note that C reacts with CISOjff much less 
easily than o-dichlorobcnzcuc; for uso in sepn. of the two isomers via fornm. of o-dichloro- 
bcmcnesulfonyl chloride and sepn. from unchanged 0 by distn. sms (131)4 

<g 1,4-Dichtorobenzen.csuIfon amide-2 (2,5-d»chIorobenzcncsulfonamide-l).* cryst. from 
dii. ale., m.p. 179.5-180° u c. (129), 181° (127), 185-180° (27) (From C via treatment 
with CISOjH as directed (129) to 1 ,4-dichlorobcnzcnesuIfonyI chtondc-2 (sec above) 
and subsequent conv with (NlNJjCOi to desired sulfonamide J — (Note that, although 
the m p. of this sulfonamide is practically identical with that from m-dichlorobenzcne 
(3:5960), each depresses the m p. of a mixt with the other; the m p.'s of the precursor 
sulfonyl chlorides, viz 52-53° for the isomer from m-dichlorobenzcnc, 3S° for that from 
C, may also serve to distinguish them (129). J — (For similar prepn. and Use of 1,4- 
dichlorobcnzeoesulfouamidc-2 sec (132)4 

3;03$0 (t) rautfen. Monatth. 71, 257 (1939), (2) Bute, McLean. J. Chem. Soc. 1931, COO. 
(3) Sweden, J. Chem. Soc. 123, 1173 (192-4), <-4) Dadieu, Pongratz, Kohlrausch, MonaUh. 61, 
431 (JI)32). (5) Perkin. J. Chem. See. CO, 1202 (185)6). (C) Morro, Cook. J. Am. Chem. Soc. 
57, 210-1-2406 ( 1935). (7) Marlin, George, J . Chem. Soc. 1933, 1414. (S) Nason, J. Aw. CAcm, 
Soc. 40, 1602-1601 (1918). (9) llrynakonsVi, Samyt, Z. phyaik. Chem. A-182, 112-113 (1935). 
(10) Grow, guRilen. J. Chem. Soc. 1937, 1783. 

(li) T&mmann, Drojcr, Z. pAyivA Chem , Bodersstein Fwtband, 4 (1931). (12) Foster, 
Rec. I rat. ehtm. 53, 412-413 (1034). (13) Klemenc, L&w, Rec. tear. chem. 49, 837-040 (1030). 
(14) MQller. Jahresber 1S64, 521. (15) Juncflench, Ann. cA«m (4) 15, 252-261 (ISOS), (16) 
llellstcin, KurbaHiw, Ann 176, 32-33 tlbTG). (17) Wibaut, van de Lande, WaHairh, Rec. (rat. 
chim.H 6, 65-70 (1937). (lb) Burnham, Madgtn, J. Chem. Soc . 1936, 700-791. (10) Warner, 
fiehcih, Svirblcy, J. Chem. 1‘hyt 2, 591-593 (1034). (20| Clara, M&dgin, J. Chem. Soc. 1933, 
1132 

|21) Narbutt, Bcr. 52, 1030 (1919). (22) Gross, Saylor, J. Am. Chem, Soc. 53, 1748-1750 
(1031), (23) Nnptirnov. Z phyeih. Chem. 75, 578-581 (1911). (24) Kruyt, Z. CAm.79, 

667- 60S (1912) (25) Mills. Jahnil^r. 18S2, 103 (26) KOster, IVQrfcl. Z phyid. Chem. 50, 

06-71 (1901) . (27) HcHcman. van der Linden, Rec. (rat. chtm. 30, 317-332 (19(1). (28) Block, 
2- pV»*. Chem. 78, 397 (1911). {29} C G. JLeFevre. R. J. IV. LcFevre, J. Chem. Soc. 1936, 
490. (30) Bxuci, Coral, AHi accad. Lined (5) 9, H 327 f>000) r Cent. 1901, 1 J62. 
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2,3-DichIorobuten&-2 C 4 H 9 C1 M.W.=92.6 

Higher-boiling isomer (irons) 3: <395 1-Chlorobutane 

Lower-boiling isomer (cis) 3:5500 2-Chlorobutane 


1, l-Dicbloro-2-methylpropene-l 

3:5300 

1 , 3-Dichlor o-2-m ethylpropene-1 

3:5590 

3 , 3-Di chIoro-2-methylpropene-l 
3-Chloro-2-(chloromethyl)- 
propene-1 

3:7480 

3:5633 

CJIeCU M.W.= 195.9 

Cl =72.4% 

1, 1 , 1 ,2-Tetrachlorobutane 

3:5622 

1,2,2,3-TetrachIorobutane 

3:9078 

1,2,3,3-Tetrachlorobutane 

3:9080 

1,2,3, 4-Tetrachlorobutane 

Solid isomer 

3:1760 

liquid isomer 

3:9082 

l,l,l,2-Tetrachloro-2- 

methylpropane 

3:4725 

1, 1 ,2,3-Tetrachloro-2- 
methylpropane 

3:0105 

l,l,3-Trichloro-2-(chloro- 

methyl)propane 

3:9084 

l,2,3-Trichloro-2-(chloro- 
methyl) propane 

3:0335 

C 4 H 7 C1 M.W.=90.6 

Cl=39.2% 

1-Chlorobutene-l 

3:7110 

2-Chlorobutene-l 

3:7075 

3-Chlorobutene-l 

3:7090 

4-Cblorobutene-l 

3:7151 

l-Chlorobutene-2 

3:7205 

2-Chlorobutene-2 

3:7105 

l-Chloro-2-methylpropene-l 
(iaocrotyl chloride) 

3:7120 

3-Chloro-2-methylpropene-l 
(methallyl chloride) 

3:7145 


1 - C hloro-2-methylpropane 

2- Chloro-2-methylpropane 

C 5 GROUP 

CsHgClj M.W.= 137.0 

1-Chi oro-2-(chloromethyl)- 
butadiene-1,3 

C 6 H,C1 M.W.- 102.6 

l-Chloro-3-methyIbutadiene-l,2 

3~Chloropentadiene-l,3 
l-Chloro-2-methylbutadiene-l ,3 

3- Chloro-2-methylbutadiene-l,3 
l-Chloro-3-methylbutadiene-l ,3 

3--Chloro-3-methylbutyn6-l 

CjHjCla M.W.= 173.5 

l,3-Dichloro-2-(chloro- 
methyl)butene-l 

CgHjCU M.W.= 244.4 

3.3.4.4.4- Pentachloro-2- 
methylbutan© 

CgHgClj M.W.— 139.0 

2,5-Dichloropentene-2 

3.4- Dichloropentene-2 

3.3- DichIoro-2-methj'lbuteno-l 
3-Chloro-2-(chIoromethyl)- 

butene-1 

1.3- D:chloro-2-methylbutene-2 

1.4- Djchloro-2-methyIbutene-2 


C«HjCb M.YT.= 161.5 Cl =65.9% 


1.1.3- Trichlorobutane 3:0030 

1.2.3- Trichlorobutane 3:5935 

2.2.3- Trichlorobutane 3:5030 

1.1.2- Trieldoro-2-inethyIpropane 3:5710 

1.2.3- Trichloro-2-tnethylpropane 3 : 6885 


C 4 H 8 C1 2 M.W.= 127.0 Cl =55.8% 


1.1- Dichlorobutane 3:7550 

1.2- Dichlorobutane 3:7080 

1.3- Dichlorobutane 3:7925 

1.4- Dicblorobutane 3:5835 

2.2- Dichlorobutane 3:7415 

2.3- Dichlorobutane 

dj (racemic) isomer 3:7G15 

meso isomer 3:7580 


CtHjCU M.W.= 209.9 

1.2.3- Trichloro-2-(chloro- 
methyl) butane 

1.3- Dichloro-2,2-&£s-(chloro- 
methyl)propane 

CgHjCl M.W.= 104.6 

1- Chloropentene-l 

2- Chloropentene-l 

3- Chloropentene-l 

4- Chloropentene-l 

5- Chloropentene-l 

1- Chloropentene-2 

2- Chloropentene-2 

3- Cbloropen ten e-2 

4- Chloropent ene-2 

5- Chloropentene-2 


1.1- Dichloro-2-methylpropane 

1 .2- Dichloro-2-methyIpropane 

1 .3- Dichloro~2-methylpropane 


3:7425 l-Chloro-2-methylbutene-l 

3:7430 2-(Chloromethyl) butene-1 

3:7900 3-Chloro-2-methylbutene-l 


Cl =33 3% 

3:7160 

3:7125 

3:7135 

3:7045 


Cl=51.8% 

3:9195 

Cl =34 6% 
3:7390 

' 3:7360 
3:9200 
3:7290 
3:7355 

3:7155 

Cl =61.3% 

3:9201 

Cl=72.5% 

3:6725 

Cl =51.0% 
3:9202 
3:8045 

3:7690 

3:9200 

3:8170 

3:9204 

Cl =67.8% 

3:5230 

3:2675 

Cl =33 9% 
3:7420 
3:7280 
3:7200 
3:7350 
3:7410 

3:7470 

3:7285 

3:7240 

3:7400 

3:7455 

3:7303 

3:9214 

3:7300 
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CjHjCU M.W. = 145 4 Cl=73.1% 

1. 1.2- Trichloropropene-l 3:5395 

1.2.3- Trichloropropene-l 3 : 5650 

3.3.3- Trichloropropene-l 3 : 5315 

CsITjCU M.W. =2 16.3 Cl=82 0% 

1.1.1.2.3- Pentachloropropane 3:4740 

1.1.2.3.3- Pentachloropropaae 3: 62S0 

CjH<CIa M.W.= 111.0 0=63.9% 

1 . 1- Dichloropropene- 1 3:5120 

1.2- DichIoropropene-l 

Higher -boiling isomer 3 : 5150 

1.2- Dichloropropene-l 

Lower-boiling isomer 3:5110 

1 .3- DichIoropropene-l 3 : 52S0 

2.3- Dichloropropene-l 3:5190 

3.3- Dichloropropene-l 3:5140 

CiH 4 Ch M.W.=181 9 Cl=78.0% 

1 . 1. 1.2- Tetrachloropropane 3:5785 

1.1.2.2- Tetrachloropropane 3:5S25 

1.1.2.3- Tetracbloropropane 3:6035 

1.2.2.3- Tetrachloropropane 3:5895 

CjHjCI M.W. =76.5 Ci=46.3% 

1- Chloropropene-l 3:7030 

2- Chloropropene-l 3:7020 

3- Chloropropene-l (allyl chloride) 3:7035 

C»H,CIj M.W.- 147.4 Cl =72.1% 

1.1.1- Trichloropropane 3:5270 

1.1.2- Trichloropropane 3:5630 

1 . 1 .3- Trichloropropane 3:5660 

1.2.2- Tnchloropropane 3:5475 

1.2.3- Trichloropropane 3:5840 

C,H.Cli M.W. = 113.0 Cl = 62.8% 

1.1- Dichloropropano 3:7230 

1.2- Dichloropropano 3 : 6200 

1.3- Dichloropropane 3:5450 

2,2-Dichloropropane 3 : 7 140 

CtlltCl M.W.=78.5 Cl = 45.1% 

1- Chloropropano 3:7040 

2- Chloropropano 3:7025 

C 4 GROUP 

C,HCh M .W. = 220 3 Cl = 78 3% 

1.1.2.3.4- Pentacldorobutadicne-1,3 3 : 9044 

C,H,CU M.W.= 191.9 Cl=73 9% 

1.2.3.4- TctraclilorobutadienD-l,3 


Solid isomer 3:0870 

liquid isomer 3:6150 

C«n,Cl| M.W.=2C2.8 Cl =81.0% 
1, 1,2,3, 4.4-Hexacldorobuteno-2 
Solid isomer 3:1945 

liquid isomer 3:9040 

IIoxacMorobutene-X 3:9018 

Iloxachlorobutcne-Y 3:9050 


C«H 2 C1 8 M.W. = 333.8 Cl =85 0% 

1.1.2.2.3.3.4.4- Octachlorobutane 3 :2000 

C4H,CI M.W. = 86.5 Ci=41.0% 

l-Chlorobuten-3-yne-l 3:7070 

C<HjCla M.W. = 157.4 Cl = 67.6% 

1,2,3-Trichlorobutadiene-1,3 3:9052 

C4H s CIi M.W. = 228.4 Cl =77.6% 

1.1.1.4.4- Pentachlorobutene-2 3 : 9054 

CaHjCIi M.W. = 299.3 Cl =82 9% 

1.1.2.2.3.4.4- Heptachlorobutane 3 : 9056 

C4H4C1 2 M. W. = 123 0 Cl = 57.7% 

1.2- Dichlorobutadiene-l,3 3:9057 

2.3- Dlchlorobutadiene-l,3 3:5220 

C4H 4 Cl4 MW =193.9 Cl=73.1% 

1.3.4.4- Tetrachlorobutene-l 3 : 9058 

2.3.3.4- Tetrachlorobutene-l 3 : 9060 

C4H4CU M.W =264 S Cl=80 3% 

1.1.2. 3.4. 4- Hexachlorobutane 3:3155 

C«H»C1 M.W. = 88.5 Cl=40.1% 

4-Chlorobutadiene-l,2 3:7225 

1- Chiorobutadiene-1,3 3:7210 

2- Chlorobutadiene-l,3 3:7080 

(Chloroprene) 

l-Chlorobutyne-2 3:7175 

C«H t Clj MW. = 159.5 Cl =66.7% 

1.2.4- Trichlorobutene-2 3:9062 

2.3.4- Trichloro butene-2 3 : 9064 

1.1 .3- Tnchloro-2-mcthyIpropene-l 3 : 5025 

3.3.3- Tnchloro-2-methylpropene-l 3 : 5605 

1.3- Dichloro-2-(chloromethyl)- 

propene-1 3:9066 

C4H,C1 s M.W. = 230.4 Cl =77.0% 

1 . 1 .2.3 .4- Pe nt achl orobutane 

Solid isomer 3:0750 

Liquid isomer 3:9068 

1.2.2.3.4- PentachIorobutane 3:9070 

1 . 1 . 1 .2. 3- PentachIoro-2- 

methylpropane 3:1265 

1 . 1 .2. 3- Tetrachlo ro-2- (chloro- 

methyl) propane 3:9072 

C4n»Cl 2 M.W. = 125.0 Cl =50.7% 

1.3- Dichlorobutene-l 3:7650 

2.3- Dichlorobuteno-l 3 ; OOH 

3.4- Dichlorobutene-l 3:5350 

1.1- Dichlorobutene-2 3:7685 

1 . 2- Di cldorobutcne-2 

Higher-boiling isomer 3:5615 

Lower-boding isomer 3:5360 

1.3- DiehJorobuteno-2 3:55.50 

1.4- Dichlorobutene-2 3:5725 
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1 -Chlorohexene-3 

' 3:9336 

3-Chlorohexene-3 

3:7535 

3-Cbloro-2-methylpentene-l 

3:7660 

4-Chloro-4-methylpentene~l 

3:7500 

5-Chloro-2-methylpentene-2 

3:7915 

4-Chloro-3-methylpentene-2 

3:9338 

2-Chloro-3,3-dunethy]butene-l 

3:7340 

l-Chloro-2,3-dimethylbutene-2 

3:7520 


2.3.4.6- TetrachlorobenzaI , 
(di) chloride 

2,3,5, 6-Tetrachlorobenzal 
(di) chloride 

CiHjCU M.W.= 264.4 

2 . 3 .4 . 5. 6- Pentaehlor o tolu ene 


3:69S0 

3:6380 

Cl =67.1% 
3:4937 

3:2312 

3:2178 

3:6910 

3:0142 


Cblorocyclohexane 

3:8040 

CflHuCh M.W.= 155.1 

Cl=45.7% 

1,2-Dichlorohexane 

3:83S0 

1 ,5-Dichlorohexane 

3:9340 

1 ,6-DichIorohexane 

3:8720 

2,2-Dichlorohexane 

3:9342 

2,3-DichIorohexane 

3:8300 

2,5-Dichlorohexane 

3:8525 

3,4-Dichlorohexane 

3:9344 

2,3-Dichloro-2-methylpentane 

3:9346 

2,5-Dichloro-2-methylpentane 

3:8540 


C 7 H 4 CI 4 M.W.= 230.0 Cl=61.7% 


2.3.4.5- Tetrachlorotoluene 3:2710 

2.3.4. 6- Tetrachlorotoluene‘ 3:2480 

2.3.5.6- Tetrachlorotoluene 3:2575 

2,4'Dichlorobenzal (di) chloride 3:9399 

2,5-Dichlorobenzal (di)chloride 3:0490 

2,6~Dichlorobenzal (di)chloride 3:9393 

3.4- DichIorobenzal (di) chloride 3:6S76 

3.5- DichIorobenzal (di)chloride 3:0370 

2- ChIorobenzotrichloride 3:6SS0 

3- Chlorobenzotrichloride 3 : 6845 

4- Chlorobenzotrichloride 3:CS25 


3,3-DichIoro-2,2^iimethylbutane 

3:4325 

4,4-Dichloro-2,2-dimethylbutane 

3:8132 

2,3-Dicbloro-2,3-dimethylbutane 

3:4520 

C«HuCl M.W.- 120.6 

Cl =29.4% 

l-CWorohexane 

3:7955 

2-Chlorohexane 

3:7715 

3-Chlorobexane 

3:7670 

l-Chloro-2-methylpentane 

3:7563 

2-Chloro-2-methylpentane 

3:7490 

3-Chloro-2-methylpentane 

3:7505 

4-ChlorO'2-methylpea Cane 

3:7495 

5-Chloro-2-methylpentane 

3:7695 

l-Chloro-3~methylpentane 

3:9348 

2-Chloro-3-njethylpentane 

3:9350 

3-Chloro-3-methyIpentane 

3:7585 

3-(Chloromethyl)pentane 

3:7720 

l-Chloro-2, 2-d im ethyl but ane 

3:7590 

3-Cbloro-2,2-dimethylbutane 

3:7475 

4-Chloro-2,2-dimethylbutane 

3:7555 


CrStCh M.W.— 195.5 Cl ~ 54.4% 

2.3.4- Tnchlorotoluene 3:0425 

2.3.5- Trichlorotoluene 3:0610 

2.3.6- Trichlorotoluene 3 : 0625 

2.4.5- Trichlorotoluene 3:2100 

2.4.6- TrichIorotoIuene 3:03S0 

3,4,5-Trichlorotoluene . 3:05S0 

2.6- DichIorobenzyl chloride 3:0410 

3.4- Dichlorobenzyl chloride 3:6795 

3.5- Dichlorobenzyl chloride 3:0350 

2- Chlorobenzal (di) chloride 3:6625 

3- Chlorobenzal (di) chloride 3:6710 

4- Chlorobenzal (di)chlorido 3:6700 

Benzotrichloride 3 : 6540 

CtHjCI, M.W.- 161.0 0-44.0% 

2.3- DichIorotoluene 3:6315 

2.4- Dichlorotoluene 3:6290 

2.5- Dichlorotoluene 3 : 6245 

2.6- DichIorotoluene 3:6270 

3.4- DichlorotoIuene 3 " 635a 

3.5- DichlorotoIuene 3:6310 


2-Chloro-2,3-dimethylbutane 

• - C 7 GROUP 


3:7600 2-Chlorobenzyl chloride 

3-ChIoro benzyl chloride 

, 4-Chlorobenzyl chloride 


3:6400 

3:6445 

3:0220 


C 7 BCI 7 M.W.- 333.3 Cl = 74.5% 

Pentachlorobenzal (di) chloride 3:3590 

C,H*CJ* M.W.- 298.8 Cl=71.2% 

2,3,4,5-Tetrachlorobenzal 

(di)chloride • 3:9397 « 


Benzal (di) chloride 3:6327 

C 1 H 1 CI M.W. = 126 6 • Cl = 28.0% 

2- ChJoro toluene _ 3: ®rf^ 

3- ChIorotoluene " - 

4- Chloro toluene 'I * z 3:6287 
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l-CHoro-3-methylbutene-l 3 : 7215 

I-Chloro-2-methylbutene-2 3:7485 

3- C hi oro-2-m ethyl butene-2 3 : 7335 

4- ChIoro-2-methylbutene-2 3:7465 

Chlorocyclopentane 3 : 7545 

CiH,Cl3 MAV.= 175.5 Cl =60 6% 

1 .2. 3- Tri chloro-2-methyI butane 3:C100 

2.3.3- Trichloro-2-methyIbutano 3 :4755 

4.4.4- Trichloro-2-methylbutane 3:9216 

l,3-Dichloro-2-(chloro- 

methyl) butane 3:9218 

C»Hi 0 C1 2 141.0 Cl =50.3% 

1.1- Dichloropentane 3:8015 

1 .2- Dichloropentane 3 : 8140 

1 .3- Dichloropentane 3:9220 

1 .4- Dichloropentane 3 : 9224 

1.5- DichIorOpentane 3:8575 

2.2- DichlorOpentane 3:7755 

2.3- Dichloropentane 3:8010 

2.4- Dichloropentano 3 : 8120 

3,3-Dichloropentane 3:7895 

1.2- Dichloro-2-methylbutano 3:7920 

1.3- Dich)oro-2-methylbutane 3:9228 

1 ,'l-Dichloro-2-methylbut^ne 3:8360 

2,3*Dichloro-2-methylbutane 3:7975 

1 .4- Dkblot 3 •. 8165 

3.3- Dichloro-2-raethyl butane 3:9230 

3.4- Dich)oro-2-methyIbutano 3 : 8075 

4.4- Dichloro-2-metliyIbutane 3:7885 

CJIuCl M.W. = 106.6 Cl • 33 3% 

1- Chloropentane 3:7460 

2- Chloropentano 3 : 7325 

3- Chloropentane 3:7330 

1 -Chloro-2-metbyl butane 3:7345 

2- Chloro-2-mcthylbutanO 3:7220 

3- Chloro-2-methylbutane 3:7275 

4- Chloro-2-methylbutano 3:7365 

l-Chloro-2,2-dimethyIpropane 3 : 7200 

Cu GROUP , 

C<HC!* MW =2504 Cl =70 8% 

Pentachlorobcnxene 3 : 2290 

0*11,04 M W. -215.0 Cl = 65.7% 

1.2.3.4- Tctrachlorobcnzene 3:0655 

1. 2.3. 5- Tetrn chlorobenzene 3:0915 


1 .2- Dichlorobenzene 3 : 6055 

1.3- Dichlorobenzene 3:5960 

1.4- Dichlorobenzene 3 : 0980 

CgH 6 Cl M.W. = 112.6 0=31.5% 

3-Chlorohexatetraene-l ,3,4,5 3 : 7735 

Chlorobenzene 3 : 7903 

C*HjClj M.W. = 183.5 Cl *=58.0% 

3.4.6- Trichloroheiatriene-l,2,4 3 : 9302 

CeHsClj M W. = 149.0 Cl =47.6% 

3.6- Dichlorohexatriene-l,3,4 3:9304 

C.H 6 CI* M.W.*= 219.9 0=64.5% 

1.3.4.6- Tetrachlorohezadiene-2 1 4 3 : 930C 

C«H 6 C1« M.W. = 290.8 Cl =73.1% 

1.2.3.4.6.6- Hexachlorohexene-3 3:1220 

1.2.3.4.5.6- Hexachlorocyclohexane 

Higher-melting isomer (Irons) 3:4990 

Lower-melting isomer (cm) 3:4410 

C*H,CI, M.W.= 185 5 Cl =57.4%, 

3.3.6- Trichlorohexadiene-l ,4 3:9308 

C*H,C1, M.W.= 151.0 0=47.0% 

l,3-Dichlorohoxadiene-2,4 3 : 9310 

C»H»G1 M.W.«= 116.8 0=30.4% 

3-Chlorohexadiene-l ,3 3:9312 

l-Chloro-3-methyIpentadiene-l,2 3:9314 

1- Chloro-3-methy!pentadiene-l,3 3 : 9316 

2- Chloro-3-methyIpentttdiene-l,3 3:9318 

1-Chlorohexyne-l 3:9320 

3- Chloro-3-methyIpentyne-l 3:9322 

4- Chloro-4-methyIpentyne-2 3:9324 

C*H,Ch M.W.= 187,5 0=56.7% 

1.1.2- Tnchlorohexene-l 3:9326 

C*H,CU M.W. = 258.4 0 = 68.6% 

1.1.1.2.2- Pentachlorohexane 3:9328 

C,H,dO, M.W. = 153.1 0=46.3% 

1.2- Dichlorohexene-l 3:9330 

CtHtoCI* M.W.-224.0 0 = 63 3% 

1.1.2.2- Tetrachlorohexane 3:9332 


1,2,4,5-Tetraehl<irobcntcno 3:4115 

0*11,0* M W. = 1 81.5 O = 58 6% 

1 .2 . 3- Trichl orobe n z e n © 3:0990 

1. 2. 4- Trichloro benzene 3:6420 

1.3.5- Trichlorobenxene 3:1100 

C*H*CI, M.W.- H7.0 C1-4S.2% 

3.4-Di chi oroh cxate t rae n»- 1 .2,4.5 3: 9300 


C«H, t O M.W.= 118.6 0=29 9% 


1- Chlorohexene-l 3:7630 

2- Chlorohexene-l 3:7530 

3- Chlorohexene-l 3:9334 

4- Chlorohexene-l 3:7655 „ 

5- Chlorohexcne-l 3:7665 

l-Chlorohexene-2 3:7620 

, 4-ChIorohexene-2 3:7675 
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CaHuCl M.W.= 146.7 Cl 

2- Chloro-octene-l 

3- Chloro-octene-l 

=24.2% 

3:8346 

3:9518 

2-Chloro-octene-2 

4-Chloro-octene-2 

3:8315 

3:8185 

4-Chloro-octene-4 

3:8230 

4-Chloro-6-methyIhept ene-1 

3:8205 

6-Chloro-2-mcthy lheptene-2 

3:9520 

4-Chloro-3-methylheptene-2 

3:9524 

4-Chloro-6-methylheptene-2 

3:9525 

5-Chloro-4-methylheptene-3 

3:9526 

4-Chloro-2,5-dimethyIhexene-2 

3:9529 

4-Chloro-3,5-diinethylhexene-2 

3:9528 

2-Chloro-2,5-dimethylhexene-3 

3:9527 

l-Chloro-4-ethylhexene-3 

3:8510 

2-Chloro-3-ethyI-3-methyl- 

pentene-1 

3:8115 

CgHi.Ch MW =183.1 Cl- 

1 .6- Dichloro-octane 

1.7- Dichloro-octane 

1.8- Dichloro-octane 
2,2-Dichloro-Octane 

=38 7% 
3:9530 
3:9532 
3:8805 
3:8670 

4-Chloro-3-(chloromethyl)heptane 

3:9534 

2 1 5-Dichlorcv-2 1 5-dtmethylhexane 

3:1550 

3,4'Dichloro-3,4-dimethylhexane 

3:8315 

3,3>Dichlor 0-2,2,4-t rimethylpentan e 

3 : 953G 

CjHnCl M.W.» 148.7 C\ 

1- Chloro-octane 

2- Chloro-octane 

4-Chloro-octane 

= 23.9% 
3:8585 
3:8378 
3:9538 

2-Chloro-2-m ethylheptane 
&-Chloro-2-methy Ihep tane 

3:8100 

3:9510 

3-Ohloro-3-methylheptane 

3-(Chloroxnethyl)heptane 

3:9514 

3:8370 

3- Chloro*4-methylheptane 

4- Chloro-4-methylheptane 

3:0548 

3:9550 

1 -Chlo ro-3-ethylhex ane 
3-Chloro-3-ethylhexane 

3:9552 

3:8223 

3-Chloro-2 , 3-dime thy lhexane 
2-Chloro-2,5-dimethylhexane 

3:9554 

3:9556 


2- Cbloro-3 t 4-dimetbylhexane 3:9558 

4-(Chloromethyl)-3-methylhexane 3 : 9500 

3 - Chi o ro-3-ethyl-2-me thylpen tane 3 : 8210 

4- Chloro-2,2,4-trimethylpentano 3 : 8113 

l-Chloro-2.2,3,3-tetramethyl- 
butane 3:0915 

Cg GROUP 

C 9 H 9 C1 M.W. = 152.6 Cl =23.2% 

1- Chloro-l-phenylpropene-l 3:9C01 

2- Chloro-l-phenylpropene-l 3:9606 

3- Chloro-l-phcnylpropene-l 3:0010 

l-Chloro-2-phenylpropene-l 3:8712 

1- Chloro-3-phenylpropene-l 3:8737 

2- Chloro-3-phenylpropene-l 3 : 9C08 

C,HnCl M.W.= 154.6 Cl =22 9% 

7 -Phenyl-n-propyl chloride 3:8777 

4- Chloro-isopropylbenzene 3 : 8705 

tt-Chloro-isopropylbenzene 3:9610 

2-Chloro-l ,3,5-trimethylbenzene 3 : 8725 

CjHuCl M.W.= 158.7 Cl =22.4% 

2-Chloro-6-methyl-5-methyl- 

eneheptene-2 3:9614 

1- Chlorononyne-l 3 : 9618 

2- Chloro-2-methyloctyne-3 3:9623 

CiHnCl M.W.= 160.7 Cl=22.1% 

4-Chloro-7-methyloctene-2 3:9628 

6-Chloro-4-methyIoctene-3 3 : 9624 

4-Chloro-3,6-<limethylheptene-2 3:9630 

C 9 Hi 8 C1, M.W.= 197.1 CI=36.0% 

1 ,2-DichIorononane 3 : 9032 

1,9-Dichlorononane 3 : 8880 

2,&-Dichloro-2,G-dimethylheptane 3:0455 

C 9 H [9 a M.W. = 162.7 Cl=21.8% 

1- Chloroaonane 3:8719 

2- Chlorononane 3:8635 

3- Chlorononane 3 : 9638 

6-Chloronoaane ■ 3:9640 

3- Chloro-3-methyloetane • 3:9642 

4- Chlor o-4-rnethyloctane 3 : 9644 

3*Chloro-3-ethylheptane 3 : 9C1 C 

4-Chloro-4-etbylheptane 3 : 9648 
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Benzyl chloride 3:8535 

C 7 H 9 CI M.W.= 128.6 Cl =27.6% 

5-CIdoro-5-methyIhexen-l-yne-3 3:5)403 

C7H11CI M.W.- 130.6 Cl **27.1% 

4-ChIoroheptadiene- 1 ,6 3:8085 

l-Chloro-3-ethylpentadiene-l,2 3:9-106 

l-Chloroheptyne-l 3 : 8033 

l-Chloro-3-ethylpentyne-l 3:9410 

C7H,jC1 M.W.= 132.6 Q =26.7% 

1- Chloroheptene-l 3:8219 

2- Chloroheptene-l 3:7988 

3- Chloroheptene-l 3:9412 

4- Chloroheptene-2 3 : 8050 

4-ChIoroheptene~3 3 : 8023 

4-Chloro-5-methylhexene-l 3:7730 

4-Cbloro-3-methylhexene-2 3:9414 

4-Chloro-5-mftthylhexene-2 3 : 7890 

4-Ch!oro-2,4-dimethylpentene-l 3:7725 

3- Chloro-2,4-dimethylpentene-2 3:7605 

4- Chloro-2.4-<hmethylpentene-2 3:9418 

C 7 H«C1 2 M.W. = 169.1 Cl =41 9% 

1, l-Dichloroheptane 3 : 8650 

1.2- DicMoroheptane 3:9420 

1 ,7-Dichloroheptane 3 : 9422 

2.2- Dichloroheptane 3 : 9424 

4.4- Dichloroheptane 3 : 9426 

4.5- DichIoro-2,2-dimethylpentane 3:851G 


2,4-Dichloro-2,4-dimethy]pentane 3 : 9428 
3 I 3-DicUoro-2 1 4-dimethylpei»taiie 3 : 7610 

l P 5-Dichloro-3 p 3-diraethylpentane 3:5)430 

C 7 H 15 C1 ' M.W.= 134.7 Cl =26 3% 


1- Chloroheptane 3 : 8250 

2- Chloroheptane 3 : 9432 

3- Chloroheptane 3 : 8080 

4- Chloroheptane 3:8095 

2-Chloro-2-methylhexane 3:7945 

5- ChIoro-2-methylhexan6 3:7985 

• l-Chloro-3-methylhezane 3:8155 

2- Chloro-3-methyIhez ane 3:9434 

3- Chloro3-methyIhesane 3:7950 

4- Chloro-3-methyIhexane 3 : 943 6 

2- ChIoro-3-ethyl pent ane 3 : 9438 

3- Chloro-3-ethylpentane 3 : 805o 


4- Chl oro-2 , 2 -dimethyl pentane 3 : 944 0 

2- Chloro-2,3-dimethylpentane 3 : 9442 

3- Chloro-2,3-dimethylpentane 3:7970 

5- Chloro-2,3-dimethylpentane 3 : 8153 

2- Chloro-2,4-dimethylpentane 3 : 7 75 0 

3- Chloro-2,2,3-trimethylbutane 3 : 4020 

C s GROUP 

C 8 H 6 C1 M.W.- 136.6 Cl =25.1% 

w-Chlorophenylacetylene 3:9494 

o-Chlorophenylacetylene 3:9497 

jn-Chlorophenylacetylene 3 : 9500 

p-Chlorophenylacetylene 3:0590 

CgHjCl M W. = 138.6 Cl = 25.6% 

a-Chlorovinylbenzene 3:8715 

/3-Chlorobmylbenzene 3:8717 

CsHtCli M.W. = 176.1 Cl =40 5% 

Styrene dichloride 3:6685 

o-Xylylene (di)chlonde 3:1040 

771-Xylylene (di)chloride 3:0310 

p-Xylylene (di) chloride 3:2825 

CsHsCI M W. - 140.6 Cl = 25.2% 

3- Chloro-l,2-dimethylbenzene 3:8645 

4- Chloro-l p 2-dimethylbenzene 3:8675 

2-Chloro-I,3-dimethylbenzene 3:8590 

4- Chloro-l, 3-dimethyl benzene 3:8665 

5- Chloro-l,3-dimethylbenzene 3:8640 

2-Chlort>-l l 4-dimethylbenzeiie 3:8600 

2-Chloroethylbenzene 3:8550 

4-Chloroethylbenzene 3:8570 

2- MethyIbenzyl (o-xylyl) 

chloride 3:8710 

3- MethylbenzyI (ro-xylyl} 

chloride 3:8700 

4- Methylbenzyl (p-xylyl) 

chloride 3:8660 

a-Chloroethylbenzene 3:8667 

P-Chloroethylbenzene 3:8712 

CaHuCl* M.W. = 179.1 Cl =39 6% 

2,5-Dichloro-2,5-dimethylhexyne-3 3:9504 

C.Hnq: M.W. = 144 6 Cl = 24 5% 


3-Chloro-octadiene-l,3 3:9506 

1-Chloro-octyne-l 3:9510 

l-Chloro-octyne-2 3:9514 

3-Chloro-3-methylheptyne-4 3:9516 
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C.HnCl M.W. = 146.7 

2- Chloro-oetene-l 

3- Cbloro-octene-l 

2-Chloro-octene-2 

4- Chloro-octene-2 

4-Chloro-octeue-t 

4-Ch.loro-G-methylheptene-l 

6-Chloro-2-methylheptene-2 

4*Cbloro-3-raethylheptene-2 

4- Chloro6-methylheptene-2 

5- Chloro-4~methylheptene-3 
4-Chloro-2,5-dimethylhexene-2 
4-Chloro-3 , 5-dim etliylhexen e-2 
2-Chloro-2,5-dimeth>’lhexene-3 

1- Chloro-4-ethylhexene-3 

2- Chloro-3-€thyl-3-niethyI- 
pentene^l 


Ci=- 



CjHuCla M.TV.- 183.1 

1 .6- Dichloro-octane 

1.7- Dicliloro-octane 

1 .8- Dichloro-octane 
2,2-Dichloro-octane 



4-ChIoro-3-(chloromethyl) heptane 


2,5-X)ichloro-2,5-dimethylhexaiie 


3,4-Dichloro-3,4-dimethylhexane S 
3,3-Dicbloro-2,2,4-trimethylpentane 3 

CiHnCl M.W. = 148.7 Cl» 

1- Chloro-octane l 

2- Chloro-octane Z 

4-ChIoro-octane 

2- Ch!oro-2-methylheptane 3 , 

G-Chloro-2-methylheptane ;i 

3- Chlort>-3-methylheptane 3 

3-(CUoroznei})y])heptane 3 

3- Chloro~t-rnethylheptane 

4- Chloro~4-methylheptane 3 

1- Chloro-3-ethylhcxflne 3 

3-Chloro-3-ethylhexane Z. 

3-Chlor&'2,3-dunethylhexarse 3 

2- ChIorO'2.5-dlmethylbexafie 3 


'3*9**«r 
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CuHjsCI * M.W.=204.8 Cl =17.3% 

1-Chlorododecane 3:8810 

C13 GROUP 

CjjHjoCIi M.W. =237.1 Cl =29.9% 

Benzophenone dichloride 3 : 69C0 

4,4 , -Dichlorodiphenylraethano 3:1057 

CisHnCl M.W. =202.7 Cl =17.5% 

Benzohydryl chloride 3 : 0 0 GO 

CijH, 7 C1 M.W.=218.8 Cl = 16 2% 

1-Chlorotridecane 3 : 9S59 

Cn GROUP 

Ci,H s Clj M.W.= 247.1 Cl=28.7% 

9,10-Dichloroanthracene 3:4916 

CuHjCU M.W. =318.0 Cl = 44 6% 

1 ,l-Dichloro-2-(o-chlorophenyI)- 
2- Cp-chlorophenyl) ethylene 3:10250 

1 ,l-DichIoro-2-(m-chlorophenyl)- 
2-(p-chlorophenyl)ethylene 3:9SC3 

l,l-Dichloro-2,2-5w-(p-chloro- 
phenyl)ethylene 3:2438 

C„H»C1« M.W. = 388.9 Cl =54.7% 

1,1.1 ,2-Tetrachloro-2, 2-fcw- 
(p-chlorophenyl)ethane 3:2477 

CmH»C 1, M.W. = 283.6 Cl=37.5% 

l-Chloro-2,2-6w-(p-chlorophenyl)- 
ethylene 3:1430 

ChHjCU M.W. =354 5 Cl =50 0% 

“ o.o'-DDT ” 3:9865 

“ o.p'-DDT ” 3:1820 

" m,p'-DDT ” 3:9867 

" p.p'-DDT ” (ordinary DDT) 3:3298 

Cj4H 10 C1 2 M.W. = 249 1 Cl = 28 5 % 

1 , l-DichIoro-2.2-diphenylethylene 3 : 1938 

1 , l-Di-(p-chlorophenyl) ethylene 3:2475 

«i-l,2-Dichloro-l,2- 

diphenylethylene 3:1380 

trans- 1 , 2-Di chi oro-1 , 2* 

diphenylethylene 3:4210 

CiJIioCU M.W. =320.1 Cl = 44.3% 


1 , 1 ,2,2-Tetrachl oro-1 , 2- 
diphenylethane ' 3:4496 

1.1- Dichloro-2-(o-chlorophenyl)- 

ethane 3:1890 

1.1- DichIoro-2,2-6w-(p-chIoro- 

phenyl) ethane 3:3330 

CuHuClj M.W. =285 6 Cl =37.2% 

1.1.1- Trichloro-2,2-diphenylethane 3:1430 


C»H,iClj M.W. = 251 J2 Cl =28.3% 

1.1- Di-(p-chlorophenyl)ethane 3:0995 

1.1- Dichloro-2,2-diphenylethane 3:1940 

d,U 1 , 2-D ichloro-1 , 2- 

diphenylethane 3:2570 

rneso-1 ,2-Dichloro-l ,2- 
diphenylethane 3 : 4854 

CuHjsCI M.W. = 216 7 Cl=11.7% 

1.1- Diphenylethyl chloride 3:9870 

2.2- Diphenylethyl chloride 3:9871 

C»H„C1 M.W. =232.8 Cl = 15.2% 

1-Chlorotetradecane 3:9874 

Cis GROUP 

CisHnCl M.W. = 246 9 Cl = 14 4% 

1-Chloropentadecane 3:9890 

Cij GROUP 

C 14 H,jC 1 M.W. =200.9 Cl =13.6% 

1-Chlorohexadecane 3:0015 

Cn GROUP 

CjtHmCI M.W. =274.9 Cl=129% 

1-Chloroheptadecane 3:0100 

Cis GROUP 

CisHjjCl M.W. =283.9 Cl=12.3% 

1-Chloro-octadecane 3:0095 

C19 GROUP 

C I9 H 1S C1 M.W. =278.8 CI = 12 7% 

Triphenylchloromethane • 3:3410 

C20 GROUP 

CjoHuCl M.W. = 290 8 Cl = 12.2% 

1-Chloro-l ,2, 2-triphenyl ethylene 3 : 35G0 


D. COMPOUNDS CONTAINING ONLY CARBON, HYDROGEN, OXYGEN, AND 
CHLORINE 


Cj GROUP 

CjHOClj M.W. = 147.4 Cl = 72.2% 

Trichloroacetaldehyde (chloral) 3:5210 

Dichloroacetyl chloride 3:5290 

CjHQjCli M.W. =163.4 Cl = 65.1% 

Trichloroacetic acid 3 : 1150 


Diehl orom ethyl chloroformata 3:5315 

C*HiOClj M.W. = 112.9 Cl =62.8% 

Dichloro acetaldehyde 3:5180 

Chloroacetyl chloride 3:5235^ 

CjHjOjCI, M.W. = 128.9 Cl = 65 0% 

Dichloroacetic acid 3:6203 
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Chlorom ethyl chloroformato 

3:5275 

CjHjOCl M.W. =78-5 

Chloroacetaldehydo 

Cl =45 2% 
3:7212 

Acetyl chloride 

3:7065 

CxIIjOCb M.W.- 149.4 

2,2,2-TrichIorocthonol-l 

0=71.2% 

3:5775 

CjIIjOjCI M.W-94.6 

Chloroacetic acid 

Cl *37.5% 
3:1370 

Methyl cliloroforraate 

3:5075 

CjUiOjCU M.W.* 165.4 

Choral hydrato 

Cl =6-1 3% 
3:1270 

CjH«OCIi M.W.-llfiO 

2.2'Dichloroethanol-l 

0=61.7% 

3:5745 

*ym.-Dichlorodiinethyl ether 

3:5245 

CjIIACl, M.W. -1310 

Dichloroacctaldehyde hydrato 

0 = 54.2% 
3:1085 

C,H,0C1 M.W. = 80.5 

Ethylene chlorohydrin 

0*44.0% 

3:5552 

Chloromethyl methyl ether 

3:7085 

Ethyl hypochlorito 

3:7022 

C 3 GROUP 
C,HOCU M.W.— 230 3 

Pentachloroacctono 

0=77.0% 

3:6205 

CillOjCl M.W.— 104-5 

Chloropropiolic acid 

0*33.9% 

3:1685 

CiUOjCh M.W.-175 4 

f»^^-Trichloroacrj lie acid 

0*60 0% 
3:1810 

CtHOjCh M.W. — 210 3 

Pcntachloropropionic acid 

0*72.0% 

3:4895 

0,11,00, M.W. = 105 9 

rym.-Tc t ro chlo roace to n e 
.-Te t rachl o roace to ne 

0*72.4% 

3:C050 

3:6083 

C, 11,0,01, M.W.« 141.0 

«*dJ-Dichloroacrylic acid 

0*50.3% 

3:2265 

fl^'Diehloroaerylic acid 

3:1875 

Malonyl (di) chloride 

3:9030 

C,ll,0^1, M.W. -211 9 Cl -00 9% 

o.a^J^-Tetrachloropropionlcacid 3:1850 

C,n^xn M.W. -f>05 

o-CWoroaerolein 

Acrylojd chloride 

0-39 2% 
3:9031 
3:7153 


C,H,OCU M.W.* 161.4 

a,a,/3-TrichIoropropionaldehydo 

0*65-9% 

3:0033 

a.a.a-Trichl oro acetone 
o.a.y-Trichloroacetono „ 

3:5620 

3:5957 

a.a-Dichloropropionyl chloride 
a,0-Dichloropropionyl chlorido 
0,0-Dichloropropionyl chloride 

3:5372 

3:0032 

3:9032-A 

3, 3, 3-TrichIoro-l, 2-epoxypropane 

3:5760 

CjHjOsCI M.W. = 106.5 

or-Chloroacrylic acid 
p-Chloroacrylic acid 

0*33 3% 

3:1445 

3:2240 

CjH»0,Ch MW. *177.4 

a.a.^-Trichloropropionic acid 

0=50 0% 
3:1275 

Methyl trichloroacetato 

3:5800 

c,n,oci, MW. =127.0 

a.a-Diehloropropionaldehyde 

a,0-Dichloropropionaldehyde 

0=55 9% 
3:9033-A 
3:0034 

*vm.-Dichloroacetone 

unaym.-Dichloroacetone 

3:0563 

3:5430 

a-Chloropropionyl chloride 
0-Chloropropionyl chlorido 

3:6320 

3:5690 

CiILOCU M.W. = 197.9 

1.1.1.3- Tetrachloropropanol-2 

1.1.3. 3- Tetrach!oropropanol-2 

0*71.7% 

3:9036 

3:0037 

CjILOjCl, M.W. *143.0 

a,ar-D ichloropropionic acid 
or,0-Dichloropropionic acid 
£,/3-Dichloropropionic acid 

0 = 49.6% 
3:C1G2 
3:0855 
3:1058 

Methyl dichloroacctate 
0-Chlorocthyl chlorofonnato 

3:5655 

3:5780 

C,H,0O MW. *02 5 

0-ChloroaIIyl alcohol 
7 -Chloroallyd alcohol 

0*38.3% 

3:5C35 

3:5820 

a-Chloropropionaldchj'de 
/}-Chl o rop ro p i on al d e hy do 

3:5160 

3:5576 

Chloroacetone 

3:5425 

Propionyl chloride 

3:7170 

3-Chloro-l ,2-cpoxypropane 
flvpiehlorohydnn) 

3:5358 

CJLOO, M.W.- 163.4 

1, 1 .1 -Triehloropropanol-2 

0-64 5% 
3:0840 

CJIiOtCl M.W. — 108.5 

a-Chloropropionie arid 
^Chloropropionie arid 

0-32.7% 

3:6125 

3:0160 
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Chlorometbyl chloroformatc 3:5375 

CilfcOCI M.W. =78.5 CI=45 2% 


Chloroacctald ehyd o 

3:7212 

Acetyl chloride 

3:7005 

CiHiOClf M.W. = 149.4 

2,2,2-TrichlorocthanoI-l 

Cl =71.2% 
3:5775 

Ctn,0,Cl M.W = 94.5 

Chloroacctic acid 

Cl =37.5% 
3:1370 

Mctliyl chloroformate 

3:5075 

C|II|0]CU M.W. =165 4 

Choral hydrate 

Cl “64.3% 
3:1270 

C>H«0C!| M.W. = 115.0 

2,2-Dichlorocthnnol-I 

Cl=61.7% 

3:5745 

rynj.-Dichlorodimcthyl ether 

3:5245 

C|H«0]CI} M.W. = 131.0 

Dichloroacctaldehydc hydrato 

Cl=54.2% 

3:1085 

CilliOCl M.W. = 80.5 

Ethylene chlorohydrin 

Cl =44.0% 
3:5552 

Chloromethyl methyl ether 

3:7085 

Ethyl hypochlorito 

3:7022 

C 3 GROUP 
C,nOCli M.W. = 230 3 

Pentachloroacctono 

Cl = 77.0% 
3:6205 

C,IIO,Cl M.W. = 104 5 

Chloropropiolie acid 

Cl = 33.9% 
3:1685 

CiTIOjCU M.W. = 175 4 

aA£-Tnchloroncryhc acid 

Cl = 00.0% 

3:1840 

c t noja, m.w. = 2io 3 

Fcntachloropropionie acid 
li * 

Cl = 72 0% 
3:4895 

CjHjOCh M.W. = 195 9 

»y*n -Tctrachloroaeotone 
vn»yr» -Tctraehloroaectone 

Cl = 72 4% 
3:6050 
3:6085 

CiHACl, M.W. -14 1.0 

«A-Dich!oro. acrylic acid 

Cl = 50.3% 
3:2265 

A-Uichloroacrylic acid 

3:1875 

Maloti vl (di) chloride 

3:9030 

c»n Act, m.w. - 21 1 .0 ci - 00 . 9 % 

ft .«jJ2J*Tttmehloropropionic acid 3 : 1850 

C\H,OCl M.W. -90 5 

«»*CL!ofo 5 crolei n 

Aeytoyl chloride 

a -39 2% 

3:9031 

3:7153 


C,II,OC!j M.W. = 161.4 

a, a ,/3-Tri chi 0 roprop i on al d ehyd 0 

Cl =65.9% 
3:9033 

a ,a ,ar-T richloroacetono 
a,a,y-T richloroacetono „ 

3:5620 

3:5957 

«,<*-Dichloropropionyl chloride 
ct./8-Dichloropropionyl chloride 
/},0-Dichloropropionyl chloride 

3:5372 
3:9032 
3: 9032- A 

3,3, 3-Tn chi oro- 1 , 2-epoxjTi rop a no 

3:5760 

CjIIjOjCI M.W. = 106.6 

cr-Chloroacrylic acid 
0-Chloroacrylic acid 

Cl = 33.3% 
3:1445 
3:2240 

CjHjOjCIj MW. =177.4 

a,a,0-TnchIoropropionic acid 

Cl =56.0% 
3:1275 

Methyl tnchloroacetato 

3:5800 

C,ILOCIj M.W. = 127,0 

a , a-D i chlorop ro pion al dc hyde 
«,0-Dichloropropionaldehydo 

Cl =65 9% 
3 : 9033-A 
3:0034 

aym.-Dichloroacetone 

unaym.-Dichloroacctono 

3:0563 

3:5430 

a-Chloropropionyl chloride 
0-Chloropropionyl chloride 

3:5320 

3:5690 

CiILOCh M.W. = 197.9 

1.1.1.3- Tctrnch!oropropanol-2 

1.1.3.3- Tctrachloropropanol-2 

Cl =71.7% 
3:9036 
3:9037 

C,II«OjCl, M.W. = 143.0 

ar.a-Dichloropropionic acid 
a,/3-Dichloropropionic acid 
0,/3-Dichloropropionic acid 

Cl =49.6% 
3:6162 
3:0855 
3:1058 

Methyl dichloroacetato 
/S-Chlorocthyl chloroformato 

3:5655 

3:5780 

CtUjOCl MW. -92.5 

0-Chloroallyl alcohol 
7 -Chloroallyl alcohol 

C1«3S 3% 
3.-5C35 
3:5820 

cr-C hi 0 roprop ion aid ehyd e 
/J-Chloropropionaldehydo 

3:5160 

3:5576 

Chloroacetono 

3:5425 

Propionyl chloride 

3:7170 

3-Chloro-l .2-epoxypropane 



(Epichlorohydnn) 3:5358 


C,ir*OOj M.W. - 1 63 4 ci-&i 5% 

l.l.l-Trieh!oroprop\no!*2 3:0S46 

CjIItO.a M.W. - IDS Z Cl - 32 7 % 

n-Chloropropionie a<*id 3:6125 

0-Ch!oropropiortie add 3 : 01 CO 
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Methoxyacetyl chloride 3:5225 

Chloromethyl acetate 3:5356 

Methyl chloroacetate 3:55S5 

Ethyl chloroformate 3 : 7295 

CzHtOCk MW. = 129.0 Cl =55.0% 
2,3-Dichloropropanol-l 3:6000 

l,l-Dichloropropanol-2 3:5755 

1 , 3 -Di chloropropanol-2 3:5985 

CjHiOCI M.W. =94.5 Cl =37 5% 

2- Chloropropanol-l 3 : 7917 

3- Chloropropanol-l 3 : 8285 

1- Chloropropanol-2 3 : 7747 

Chloromethyl ethyl ether 3:7195 

a-Chloroethyl methyl ether 3:7150 

/3-Chloroethyl methyl ether 3 : 72(55 

CiHjOjCl M.T7.-1105 Cl=32.1% 

3-Chloropropanediol-l ,2 3:9038 

2- Chloropropanediol-l,3 3:9039 

C 4 GROUP 

C4HO2CI1 M W. « 1 87.4 Cl =56.8% 

Chlorofumaryl (di) chloride 3:G105 

Chloromaleyl (di)chIoride 3: 6158 

C4HO3CI M.W. = 132.5 Cl =26 8% 
Chloromaleic acid anhydride 3 : 0280 

C 4 H 2 OCl g M.W.=349 8 Cl=81.1% 

or,Q:',/3,d,i3.^ , .i8',d , -Octachlorodiethyl 
ether 3:0738 

C 4 H 2 0 2 C1 2 M.W. = 163 0 Cl =46 4% 

Pumaryl (di) chloride 3:5875 

C4H 2 0 2 Cl4 M.W. = 223 9 Cl = 63.3% 

d,l-a, a'-Dichlorosuccinyl (di)chlonde 3:0395 
meso-a, a'-Dichlorosuccinyl 
(di) chloride 3 : 9087 

C4H 2 0 2 Cl4 M-W. = 239 9 Cl=59 2% 

Dichloroacetic acid anhydride 3 : G430 

C*H 2 04C1 2 M.W.= 185.0 Cl =38.3% 

Dichloromaleic acid 3:3G34 

C4H»04C1 M.W. = 150.5 Cl =23 6% 

Chlorofumaric acid 3 ; 4853 

Chloromaleic acid 3:3432 

C4H4O2CIJ M.W.= 155.0 Cl=45.7% 

Siiccmyl (di)chloride 3:6200 

7-Chloroacetoacetyl chloride 3:903S 

C^ChCh M.W.= 225.9 Cl =62 8% 

6-Chloroethyl tri chloroacetate 3:6510 


C 4 H 4 0 3 C1 2 M.W.= 171.0 C1=4I.5% 

Diglycoloyl dichloride 3 ; 9092 

Chloroacetic acid anhydride 3:0730 

C4H4O4CI2 M.W. = 187.0 Cl =37.9% 

d.Z,a,a'-Dichlorosuccinic acid 3:4711 

meso f a, a'-Dichl orosu ccinic arid 3 : 4930 

C 4 H 6 0C1 M.W.= 104 5 Cl =33.9% 

a-Chlorocrotonaldehyde 3:8117 

a-Crotonoyl chloride 3:7G93 

C 4 H 5 OC1j M.W.= 175.5 Cl=60.6% 
a , a ,/J-T richloro-n-butyr aldehyd e 3:5910 

a,a,7-Trichloro-7i-butyraldehyde 3 : 9094 

C 4 Hs0 2 Cl M.W. =4 120 5 0 = 29 4% 

a-Chlorocrotonic acid 3:2700 

a-Chloroisocrotonic acid 3:1615 

0-Chlorocrotonic acid ( 3:2025 

0~Chloroisocrotonic acid 3 : 1300 

•y-Chlorocrotonic acid 3:2170 

Acetoacetyl chloride 3:9098 

Methyl a-chloroacrylate 3:9090 

Allyl chloroformate 3:7487 

Isopropenyl chloroformate 3:7358 

C t mO:Ch M.W. = 191 5 Cl=556% 

a,a,f?-Trichloro-n-butyric acid 3:1280 

«,a,7-Trichloro-n-butyric acid 3:1831 

«./9,0-Trichloro-n-butyric acid 3:0925 

7.7.7-Trichloro-n-but yric arid 3:1000 

Ethyl trichloroacetate 3:5950 

C4H 6 0jC 1 M W.= 136 5 a =26 0% 

Ethoxalyl chloride 3:5025 

Carbomethoxy acetyl chloride 3: 9098- A 

CiH.OjCh M.W. = 207.5 Cl = 51.3% 

0-Hydroxyethyl trichloro- 
acetate 3:9099 

C 4 H 6 0C1 2 M.W. =141 0 Cl =50.3% 
a-Chloro-n-butyryl chloride 3:5570 

/S'Chloro-a-butyryl chloride 3:9100 

7-Chloro-n-butyryl chloride 3:5970 

a-Chl or oisobutyryl chloride 3:5385 

0-Chloroisobutyryl chloride 3:9101 

a,(J-D ichl oro-n-butyr al dehyd e 3:9102 

l,3-DIchlorobutanone'2 3:5900 

a,/J-Dichlorovinyl ethyl ether 3:5540 

C 4 H,0 2 C1 2 M.W. =157-0 Cl =45.2% 
«,/3-Dichloro-n-butyric acid 

High-melting isomer 3:1903 

Low-melting isomer 3:1375 
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2,3-DicliIorodioxnne-1.4 

3:9105 

0-CIdorocthyl chloroacetate 

3:G230 

Kthyl dichloroacctate 

3 : 58.50 

Methyl a^J-dichloropropionate 

3:9103 

“y-Chloro-n-propj 1 chloro- 


formato 

3:G010 

CJLOjClj MAY. “173.0 

Cl -41.0% 

^if-Dichloro-a-hydroxy-iso- 


butyric acid 

3:2145 

/3j3'-DicWoro-o;-hydrox>--iso- 


butyric acid 

3:2505 

0-IIydroxyethyl dichloroacctate 

3:9107 

CilliOCl MAY.™ 1000 

Cl =33.3% 

2-Chlorobulcn-2-ol- 1 

3:8240 

3 -ChIorobutcn-2-ol-l 

3:8270 

4-Chlorobuton-2-ol-l 

3:9114 

2-Cli!orobuton-3-ol-l 

3:9113 

1 -Chlorobutcn-3-ol-2 

3:8110 

3-Clilorobutcn-3-ol-2 

3:9115 

3-Chloro-2-mcthyIpropen-2-oM 

3:8310 

a-Chloro-n-butyraldchydo 

3:9109 

^-Chloro-n-butyraldelo do 

3:9110 

^•Cldoro-n-butyraldchydo 

3:9111 

a-CMoroUelftltyraldeh^ de 

3:7235 

fJ-Chloroisobutyraldeh} do 

3:9112 

l-Chlorobutnnone-2 

3:8012 

3-ChIorobulanono-2 

3:7593 

4-Ch!orobutnnone-2 

3:7GiO 

n*Ilutyr>l chloride 

3:7370 

Iwbutyrjl chlorido 

3:7270 

3-Chlor»-2-nicth> 1- 1 ,2- 


rixnniropano 

3:7G57 

fJ-ChloroethjI vmyl ether 

3:746* 

C 4 ll,OC1i MAY.- 1772V 

Cl -59 9% 

2.2.3-Tri c hi orobu t a n ol - 1 

3:1330 

1.1,1 -Triehlortd Kitano) -2 

3:5355 

l.l.l*Tnrh!oft»-2-niCihyl- 


propanol-2 

3 :2GG? 

C 4 H jOjCl MW. -1220 

0-2^9% 

o.t'ljoro^fliutj'tlc and 

3:9130 

fhCltlonva-liutyrie arid 

3:0035 

2 *OJyro-n-l*i!yiie arid 

3:0020 

O'ChWtdwdiytyrir arid 

3:0235 

/3-C)J<tftii»<d«uiyiie arid 

3:9132 

lithexyarr^t) 1 elAwhSe 

3:7715 

aoetale 

3 :?C25 


3:5735 

l.ll j I «l.Pi*OAnrt»te 

3:5700 


Methyl «-chloropropionate 3:7903 

Methyl 0-ehloropropionato 3:57 G5 

n-Propyl chloroformate 3: 7510 

Isopropyl chloroformate 3:7405 

CJIjOjCl, MAY. = 193.5 Cl « 55 0 % 

Chloral e t hyl alcohol ato 3:0800 

a,a,0-Trichloro-n-butyr- 
aldchj de hydrate 3:1905 

C«n,0,Cl M.W. = 13S.G C1 = 25.G% 

0-IIydroxycthyl chloroacetate 3:0780 

/f-Methoxycthyl chloroformato 3:9140 

C 4 H,OCl, MAY.- 143 0 C1 = 49G% 

1 , 3- D i chi orobu tanol-2 3:9145 

1 ,l-Dichloro-2-mcthyl propanol-2 3:5772 

l 1 3-Dich]oro-2*methyl propanol-2 3:5977 

a,a'-Dichlorodieth> I ether 3:7595 

a,0-D:chlorodiethyl ether 3:5G!0 

a.0'-Dichlorodiethyl ether 3:9150 

/9,f3'-Dichlorodicthj 1 ether 3:G025 

C«II,OjC!j MAY. *=159.0 Cl =4 1.0% 

DicUloroacctaldehydo ethjd 
alcoholato 3:5310 

C«lLOCl MAY. — 10S.G • Cl-32.7% 

2- Chlorobutanol-l 3:91G0 

3- Chlorobutanol-l 3;91G5 

4- CWorobutanol-l 3:9170 

1- Cldorobutanol-2 * 3:8025 

3- Chlorobu tanol-2 3 : 8000 

d,f-Mrro-3*Ch!orobutanol-2 3:8007 

d,f-rry(Art>-3-Chloro!)Utanol-2 3:8001 

4- Chlorobu tanol-2 3:9175 

2- Chloro-2-met h> lproponol-1 3 : 7903 

3- Chlon>-2-n)Cth> lpropanol-1 3:9180 

1- Chloro-2-:i]OtliylpropanoI-2 3:7752 

tfr-Ilutyl lij pocldorito 3:7105 

o-Chlorocthyl ethjl ether 3:7305 

0-ClJorocth> l cllijl ether 3:7403 

C 4 1I,0:C1 MW **1210 Cl - 28 5% 

2- W-Cli!oroethoxy)cthano!-l 3:9185 

3- ChIoro-2-mcthjlproi>ane.hr)M.2 3:9190 

Cj GROUP 

CMIjOjCU M AV. - 322 S Cl -05 9% 

Cliloralide 3:3510 

C 4 1I,0,C1 MAY. -13021 a -27.2% 

l'urojl elJorido 3:8515 

(V 1*0,0, MAY. » I CO 0 Cl -42 0% 

Clular)! (di}rUoride 3:C50O 


CilliOCl MAY.- 1 |8G 0-29 9% 

chloride 3:9210 
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CjHjOiCI M.W. =134.6 Cl =26.4% 
Ethyl a-chloroacrylate 3 : 9242 

Methyl a-chlorocrotonate 3:5870 

Methyl 0-chlorocrotonate 3 : 9244 

M ethyl /9-chloroisocrotonate 3 : 8028 

C t H?0 2 Clj M.W.= 205.5 Cl=51.8% 

n-Propyl trichloroacetate 3 : 6135 

iBopropyl trichloroacetate 3:5975 

CjH 7 OjCI M.W.= 150.6 Cl =23.5% 
Carbethoxy acetyl chloride 3 : 924 6 

/9-(Carbomethoxy)propionyl chloride 3:9247 

C t H 7 OjCI« M.W. =221.5 Cl=48.0% 

0- Methoxyethyl trichloroacetate 3:9250 

C 6 H»OC!i M.W. = 155.0 Cl=45.7% 

a-Chloro-n-valeryl chloride 3:5860 

-y-Chloro-n-valeryl chloride 3 : 9260 

5-Chloro-n-valeryl chloride 3:9264 

a-Chloro-or-methyl-n-butyryl 

chloride 3:5670 

a-Chloro-fJ-mfethyl-n-butyryl 

chloride 3:8144 

Chloropivalyl chloride 3:9266 

CjHgOaClj M.W. = 171.0 Cl =41.5% 
/3,7-Dichloro-n-propyl acetate 3:6220 

0,£'-Dichloroisopropyl acetate 3:6318 

n-Propyl dichloroacetate 3:6000 

Isopropyl dichloroacetate 3 : 5890 

Ethyl a,^-dichloropropionate 3:6090 

CjHgOjCli M.W. = 187.0 Cl =37.9% 
Di-(0-chloroethyl) carbonate 3 : 6790 

CtHsOCl M.W. = 120.6 Cl = 29.4% 

1- ChIoropentanone-2 3:8217 

3- Chloropentanone-2 3 : 7893 

4- ChIoropentanone-2 3 : 8243 

5- Chloropentanone-2 3 : 92G7 

1- Chloropentanone-3 3 : 9268 

2- Chloropentanone-3 3 : 7935 

1- Chloro-2-methylbutanone-3 t * 

2- Chloro-2-methylbutanone-3 - . 

n-Valeryl chloride 
a-Methyl-n-butyryl chloride 

0-M e t hyl-n-bu ty ryl chloride _ 
a.a-Dimothylpropionyl chloride 

Tetrahydro-<*-farfuryl chloride 

C,n t OjCl M.W. = 130.0 

«*Chloro-n-valeric acid 


0-ChIoro-n-val eric acid 3:0270 

7-Chloro-n-valeric acid 3 : 9270 

2-Chl oro-n-val eric acid 3 : 0075 

a-Chloro-a-mothyl-rc-butyric acid 3:8718 
a-Chloro-/?-methyl-n-butyric acid 3:0050 

Chloropivalic acid 3 : 0440 

/3-Chloro-n-propyl acetate 3:8180 

7 -Chloro-n-propyl acetate 3 : 8310 

/j-Chloroisopropyl acetate 3:8150 

n-Propyl chloroacetate 3:8295 

Isopropyl chloroacetate 3:8100 

Ethyl a-chloropropionate ' 3:8125 

Ethyl 0-chloropropionate 3 : 8290 

Methyl a-chloro-n-butyrate 3:8103 

Methyl /?-chloro-n-butyrate 3:8224 

Methyl 7 -chloro-n-butyrate 3:8517 

Methyl a-chloroisobutyrate 3:7918 

n-Butyl chloroformate 3:7980 

Isobutyl chloroformate 3:7760 


CgHgOjCl M.W. = 152.6 CI=23.2% 

Glycerol a-chlorohydrin a -acetate 3:6775 
Glycerol a-ch!orohydrin /9-acetate 3 : 6517 

Glycerol 0-chlorohydrin a-acetato 3:6648 


/5-Methoxyethyl chloroacetate 3:9285 

/3-Ethoryethyl chloroformate 3:9280 

CsHjiOCI M.W. = 122.6 Cl =28.9% 
5-ChloropentanoI-l _ 3:9295 

l-ChloropentanoI-2 3:8225 

l-Chloropentanol-3 3:8500 

1- Chloro-2-methylbutanol-2 3 : 8175 

3- Chloro-2-methyl butanol -2 3:8030 

4- ChIoro-2 .. ol-2 3:8335 

S~ 

2- rV ’-2 3- * 

• 1 ‘ ether f 

<er-A ■ 


CeHO< .4 ' 


C TTH • ,4 

2,3, 5-^ 1 4 

"jC 

4.5- 

4.6- 
r C- 
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C«HACIt M.W.- 177.0 

2.3- Dicldorobcnzoquinone-I,4 
2.M)»fhlorobcnzoc|uinonc-1.4 
2,C-DiflJorobonzoquinono-l .4 

CiHjOjCU M.W.- 2*7.0 

Tetrachloropyrocatechol 
TcUacblororesorcinol 
Tctrachlorohydroquinonc 

c.nACii m.w.= 200.0 

2, 5-T>lch!oro*3, 0-dihydroxy- 
bcnzoquinone-1.4 

C«H,OCI| M.W. — 107.5 

2.3.4- Tricldorophcnol 

2.3.5- TrichIorophcnol 

2.3.6- Triehlorophcnol 

2.4.5- Trichlorophenol 

2.4.6- Trtehlorophcnol 

3.4.5- Trichlorophcnol 

CiR.OjCl M.W. -142.5 

2-CUorobcnzoquinono-l,4 

C,lI*0,C!i M.W. -213.5 

3.4.5- Trlchlorocatcchol 

2.4.0- TrichIororc^orcinol 

2.3.6- Tricldorohydroquinono 

CJIiOiCIi M.W. -220.6 

4.5.0- Trichloropyrogallol 

3.6.6- Trichlr>ro-2-hydroiy- 
hydroquinono 

2.4.0- Trichloropliloroslucinol 

C,H«0CI, M.W. -1630 

2.3- Dichlorophcnol 

2.4- DichIorophcnol 

2.5- Dichlorophcnol 
2,C-I>ichlorophrnol 

3.4- Diclilorophcnol 

3.5- Dichloropbenol 

C»T1.0,C1, M.W. -1790 

3.5*I)ichlorocatccho1 

4,6*l)iehloroeatechol 

4.C-Dichlororr»rrinol 

2,3-Difhlorobydroqulnono 

2.5- l}irhlonili) droquinono 

2.6- DIehlorohy droquinono 

<\!!,0n MW.- 12*6 

o-Ottanpbenot 
»^-CKWoj Irf-nol 
■y^CUoroj hrnol 

C*1LO,n M.W. -14 1 6 

3K*M i/rrv*! cehoj 
4-Chlofoct tec 1 <ol 

no! 

4-0 P»*yi rj'4 

W.M 


CI = 401% 
3:25-55 

2-Chlorohydroquinono 

3:3130 

3:4470 

CJLO.Cl M.W. - 178. G 

Cl = 19.9% 

3:3750 

Dimethyl chlorofumarnto 

3:6583 

Cl -57.2% 

Dimethyl chloromaleato 

3:9351 

3:4873 

3:4135 

C«IIi0jC1i M.W. -183.0 

C1=3S.7% 

3:4941 

Adipyl (di) chloride 

3:0353 

Cl — 33 9% 

C.H,0,Clj M.W. =2150 

Cl -33 0% 


Di-(0-chlorocthyl) osalato 

3:0572 

3:4970 

Etltylcnc glycol 5«-(ch]oroacetatc) 3:0720 

Cl =53.9% 
3:21S5 
3:1340 

Dimethyl d.l-a.a'-dichlorosuccinato 3:048.5 

Dimethyl mea<wr,a'*<lichloro- 


3:11G0 

succinato 

3:0310 

3: 1620 
3:1073 

C»TI,0C1 M.W. = 1326 

Cl = 26.7% 

3:2SS5 

2-Chlorocyclohcxanone-l 

3:0130 

3-ChlorocyeIohexanone-l 

3:0300 

Cl -24.0% 
3:1100 

4-Chlorocyclohexanone-l 

3:0304 

Cl -49 8% 

CJI*OiCl MW.-148.G 

Cl =23.9% 

Ethy 1 a-chlorocrolonate 

3:8533 

3:3448 

Ethyl 0-chlorocrotonato 

3:8538 

3:2174 

3:4052 

Ethyl y-chlorocrotonato 

3:8657 

Cl “40.4% 

Ethyl a-chloroisocrotonato 

3:0308 

3:4782 

Ethyl /9-chloroisocrotonato 

3:8335 

3:4441 

C»n,OjCI, M.W. -219.5 

Cl = 48 6% 

3:4030 

^^,/5-Trichloro-/<r-butylacctato 

3:6180 

Cl -435% 
3:1175 

Ethyl a.a .fl-trichloro-n-butyrato 

3:6380 

3:0500 

n-Butyl trichloroacetatc 

3:0315 

3:1190 

•nr-Ilutyl (richloroacctnto 

3:0372 

3:1595 

Isobutyl t richloroacctnto 

3:0140 

3:1100 

3:1G70 

/rr-Ilutyl Irichloroacctate 

3:0118 

O -39.6% 
3:2192 
3:3633 

CJIiOjCl M.W. -161 0 

a -21.5% 

7 -(Carl»omethoxy)-n-butyTy 1 


chlorido 

3:9373 

3:33S0 

Ethyl o-cJiloroafetoaretate 

3:6307 

3:4330 

Ethyl T-chloroacctoacctate 

3:C3?5 

3:4090 

C.TLO,Cl, MW. -235 5 

a -45.2% 

3:4000 

Triehloroparaldehyde 

3:2390 

Cl -27.0% 
3:53^0 

C«H u OC1 M.W -1310 

Cl -26 3% 

2~Chl ortx-jTl ohexanol-1 


3:0473 

Liquid iterroiMMwr (rw) 

3:9374 

Solid eiereobomrr ((mui) 

3:0175 

a -2 15% 
3:0713 

4-Ch!ow> clohcz&nul - 1 

3:9376 

3:3(70 

n-Capfoyl chloride 

3:8108 

3:3090 

c»-Meth)l*f**val «“*3 1 chlorile 

3;s*70 

3:3100 

/t-Methjho-raleryl chloride 

3:8035 

3:3330 

•y-Mcthy !•**•* alerj! rhlari !<• 

3:8090 
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cr,a-DimethyI-n-butyryl chloride 
ct , 0-Dim ethyl-n-butyryl chloride 
0,0-Dimethyl-n-bu ty ryl chloride 

3:7900 

3:7965 

3:78S0 

a-Ethyl-n-butyryl chloride 

3:7990 

CfHuGtCl M.W. =150.6 

n-Butyl chloroacetate 
sec.-Butyl chloroacetate 
fer-Butyl chloroacetate" 

Isobutyl chloroacetate 

Cl =23 5% 
3:8530 
3:8350 
3:8220 
3:8375 

n-Propyl a-chloropropionate 
Isopropyl a-chloropropionate 

3:9384 

3:8165 

n-Propyl 0-chloropropionate 
Isopropyl 0-chloropropionate 

3:8545 

3:93SS 

Ethyl a-chloro-n-butyrate 

Ethyl 0-chloro-n-butyrate 

Ethyl 7-chloro-n-butjTate 

3:8307 

3:8373 

3:8597 

Ethyl a-chloroisobutyrate 

3:8147 

Methyl or-chloron-valerate 

3:8264 

n-Amyl chloroformate 

Isoamyl chloroformate 

3:93S0 

3:8215 


CeHnOjCla M.W.=22i.5 Cl =48.0% 
Chloral diethylacetal 3:6317 

Chloral n-butylalcoholate 3 : 0S43 


CeHn0 4 Cl M.W. = 182 6 Cl = 19.4% 

Diethylene glycol mono- 
(chloroacetate) 3:9390 

C b H, s OC1 2 M.W.=171.1 Cl=41.6% 

/J,0'-Dichloro-di-n-prop>l ether 3:8610 

7,y'-Dichloro-di-n-propyl ether 3:8745 

/3,0'-Dichloro-di-isopropyl ether 3:8G05 

C 6 H u OjC1 2 MW. = 187.1 Cl=37.9% 

Formaldehyde 0,d'-dichloro- 
isopropyl ethylacetal 3:9394 

Acetaldehyde bis- (/9-chlorocthyl) 

acetal 3:6210 

Dichloroacetaldehyde diethylacetal 3:6110 

Ethylene glycol bw-(d-chloroethyl) 
ether 3:6655 

C«HjjOCI M.W.= 136.6 Cl=26.0% 

6-Chlorohexanol-l 3:9395 

n-Butyl cr-chloroethyl ether 3:9396 


C 7 GROUP 

CrHOCIs M.W. =278.4 , Cl=63.7% 
Pentachlorobenz aldehyde ’ 3:4893 

CjHOiCU M.W. =294.4 Cl =60 2% 

Pentachlorobenzoic acid 3:4910 

CjHjOCU M.W. =243 9 Cl =58.1% 

2.3.4.5- TetrachIorobenzaldehyde 3:3140 

2.3.4.6- Tetrachlorobenzaldehyde 3 : 2700 

2. 3. 5. 6- Tetrachloro benzaldehyde 3:2700 

CjHiChCh M.W.=259 9 Cl =54.6% 

2,3,4,5-Tetrachlorobenzoic acid 3:4790 

CrHjOClj M.W. =209.5 C1=50S% 

2.3.4- Trichlorobenzaldehyde 3:2445 

2.3.5- Trichlorobenzaldehyde 3:10C0 

2. 3.6- Trichlorobenz aldehyde 3:2287 

2.4.5- Trichlorobenzaldehyde 3:3375 

2.4.6- Trichlorobenzaldehyde 3:1200 

3.4.5- Trichlorobenzaldehyde 3:2440 

CjHjOjCli M.W. =225.4 Cl=47.2% 

2.4.6- Trichloro-3-hydroxy- 

benzaldehyde 3:3520 

2.3.4- Trichlorobenxoic acid 3:4810 

2.3.5- Trichlorobenzoic acid 3:4485 

2.3.6- Trichlorobenzoic acid 3 : 4500 

2.4.5- Trichlorobenzoic acid 3:4630 

2.4.6- Trichlorobenzoic acid 3:4545 

3,4,5-Trichlorobenzoic acid 3:4920 

C7H4OCI3 M.W. = 175.0 Cl =40 5% 

2.3- Dichlorobenzaldehyde 3 : 14S0 

2.4- Dichlorobenzaldehyde 3 : 1 800 

2.5- Dichlorobenzaldehyde 3:1145 

2.6- DichIorobcnzaldehyde 3 : 1690 

3.4- Dichlorobenzaldehyde 3:0550 

3.5- Dichlorobenzaldehyde 3:1475 

o-Chlorobenzoyl chloride 3:6640 

m-Chlorobenzoyl chloride 3:6590 

p-Chlorobenzoyl chloride 3:6550 

CjEhOjClj M.W.= 191.0 Cl=37.1% 

3.5- Dichloro-2-hydroxy- 

benzaldehyde 3:2637 

2,4-Dichloro3-hydrory- 

benzaldehyde 3:4140 

2,G-Dichloro-3-hydroxybenz- 

aldehyde 3:4160 

4.6- Dichloro-3-hydroxybenz- 

aldehyde 3:395« 


C e H»OjCl M.W. =152 6 Cl =23 2% 3,5-Dichloro-4-hydroxybens- 
Chloroaeetaldchydo diethylacetal 3:8228 aldehyde 
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2.3- Dichlorobenzoic acid 3:4650 

2.4- Dichlorobenzoic acid 3:4560 

2.5- DichIorobenzoic acid 3:4340 

2,G-Dich!orobenzoic acid 3 : 4200 

3.4- Dichlorobenzoic acid 3:4925 

3.5- Dichlorobenzoic acid 3 : 4840 


C7H4O1CI1 M.W.-207.0 Cl =34.3% 

3.5- Dichloro-2-hydroxybenzoic acid 3:4935 

3.5- Dichloro-4-hydroxybenzoic acid 3:4950 

CiHtOCl M.W. = 140 6 Cl « 25.2% 
o-Chlorobcnzaldehyde 3:6410 

m-Chlorobenzaldehyde 3 : 647 5 

p-Chlorobenzaldehyde 3:0765 

Benzoyl chloride 3:6240 

C 7 H 6 OCl4 M.W. =211.5 Cl =50 3% 

2,4,0-Tnchloro-3-methyIphenol 3:0618 

CiIUOjCl M.W. = 156 5 Cl=22 7% 

3*CUoro-2-hydro\ybenzaldehydo 3:1010 

4-Chloro-2-bydroxybenzaIdehyde 3 : 0960 

5*Chloro-2-bydroxybcnzaIdehyde 3:2800 

2-Chloro-3-hydroxybenzaldehyde 3:40S5 

4-Chloro-3-hydro'tybonzaldchyde 3:3780 

C-Chloro-3-hydroxybenzaldehyde 3:3350 

2- Chloro*4-bydroxybcnzaldehyde 3 : 4280 

3- ChIoro-4-hydroxybenz aldehyde 3:4065 

o-Chlorobcnzoic acid 3:4150 

m-Chlorobcnzoio acid 3 : 4393 

p-Chlorobenzoic acid 3:4940 

o-Ilydroxj benzoyl chlorido 3:00S5 

m-Hydroxybenzoyl chlorido 3:9446 

p-IIydroxybcnzoyl chloride 3:9447 

Ciir»0,Cl M.W. = 172.0 Cl = 20.0% 

3- CbIoro-2-hydroxybenzoic acid 3:4745 

4- Chloro-2-hydroxybcnzoic acid 3:4903 

5- Ch]oro-2-hydroxy benzoic acid 3:4705 

G-Chloro-2-hydrox> benzoic acid 3:4610 

.2-Chloro-3-hydroxybenzoie acid 3:4395 

4-Chloro-3-hydroxybenzoic acid 3:4933 

6- Chloro-3-h> droxj benzoic acid 3:4720 

2-Chloro-l-hydroxybcnzoie acid 3:4430 

3*Chloro-l-liydrot> benzoic acid 3:4G75 

CrTI.OCl, M.W. -177.0 Cl -40.1% 

4 .5- UiclilorO'2*mctli> 1 phenol 3:2910 

4.G-Dich!oro-2-mcthylphenol 3:1020 

2,4-Dich!oro-3-Tncthj 1 phenol 3 : 1205 

2.6- Dic hloro-3-methj Iplmeol 3:0150 

4,C-Dichloro^*mcUo Ipbenol 3:1745 


2 . 6- D1 chloro-4-methy lphenol 3 : 04 00 

CtHjOCI M.W. = 142.6 CI=24 9% 

3- Chloro*2-methylphenol 3:2280 

4- Chloro-2-methylphenol 3:0780 

5- Chloro-2 -methyl phenol 3:1815 

6- Chloro-2-methylphenol 3:8615 

2-Chloro-3-methyIpbenoI 3:1055 

4- Chi oro-3-methyIphenoI 3:1535 

6-Chloro-3-methylphenol 3:0700 

2- Ch!oro-4-methyIphenol 3 : 6215 

3- Chloro-l-methyIphenol 3:1025 

Phenoxymethyl chloride 3:9448 

o-Chloroanisole 3 : 6255 

m-Chloroamsole 3:6195 

p-Chl oroanisole 3:6300 

CjHioOjCIj M.W. = 197.1 Cl =36 0% 

Pimelyl (di) chloride 3:9450 

CjHnOCl M.W. — 146 6 Cl=24.2% 

Hexahydrobenzoyl chloride 3:8580 

CtHuOjCI M.W. = 162.6 Cl=21.8% 

Cyclohexyl chloroformato 3:5770 

CtIIiiOjCI, M.W. = 233 5 Cl=45 6% 

n-Amyl trichloroacetate 3 : 6560 

Isoomyl trichloroacetate 3 : 6190 

ler-Amyl trichloroacetate 3:6185 

CrHuO.Cl M.W. = 194 6 Cl = 18.2% 

3-Chloropropanediol-l,2 diacetate 3:6840 

CjHuOjClj M.W. = 215.1 Cl = 33.0% 

Di-(y-chloro-n-propyl) carbonate 3 : 6895 

CzHijOCI M.W. = 148.0 Cl = 23.9% 

n-Heptanoyl clilonde 3:8520 

a-Methyl-n-caproyl chloride 3:9452 

/J-Methyl-n-caproyl chlorido 3:8305 

Y-Methyl-n-caproyl chloride 3:8355 

5- Mothyl-n-caproyl chloride 3:8365 

a.a-Dimethyl-n-%-aleryl chlorido 3 : 945C 

cr.0-Dimethyl-n-va!eryl cldorido 3:9158 

7.7- Dimcthyl-n-valeryl chlorido 3:9<G0 

a-Ethyl-n-valeryl cldoride 3:8235 

a ,a ,/J-Trimc thyl-n-bu tyryl chlorido 3:8145 
a-Ethyl-d-methyl-n-butiryl 

chlorido 3:9162 

CriruOiCl M.W.- 164.0 Cl— 21.5% 

n-Butyl a-chloropropionat« 3:8595 

Isobutyt a-chloropropionato 3:9470 
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n-Butyl 0-chloropropionate 
Isobutyl 0-cbIoropropionate 

, -3:9474 
3:8655 

Ethyl o-chloro-n-valerate 

Ethyl 0-chl oro-n-valerate ' 

Ethyl 7 -chloro-R*valerate 

Ethyl 5-chloro-n-valerate 

.3:8596 
3:8629 
• 3:8703 
3:8727 

Ethyl a-chloroisovalerate 

3:8528 

Ethyl a-chloro-a-methyl-n- 
butyrate 

3:8518 

CjHuCCl M.W.=150.V 

7-Chloroheptanol-l 
n-Amyl a-chloroethyl ether 

Cl =23.5% 

3:0013 

3:9480 

CjHhOjCI M.W.= 166 7 

tf-Chloropropionaldehyde 
diethylacetal 

Cl=21.3% 

3:9490 

, C 8 GROUP 


'CgHjOiCh M.W. = 217.0 

3.4- Dichlorophthalic anhydride 

3.5- Dichlorophthalic anliydride 

3.6- Dichlorophthalic anhydride 
4,5-Dichlorophthahc anhydride 

Cl =32.7% 
3:3695 
3:2375 
3:4860 
3:4830 

CaHACU M.W. = 303.9 

Tetrachlorophthalic acid 

Cl =46.7% 
3:4946 

CaHjOjCl M.W. = 182.6 

3- Chlorophthalic anhydride 

4- Chlorophthalic anhydride 

Cl =19.4% 
3:3900 
3:2725 

CgHiOjCIi M.W. =203.0 

Phthalyl (di) chloride (st/m.) 
Phthalyl (di) chloride (unsym.) 

Cl =34.9% 
3:6900 
3:2395 

Isophthalyl (di) chloride 

3:0520 

Terephthalyl (di) chloride 

3:2205 

CgHiOiCh M.W. =235.0 

3.4- Dichlorophthalic acid 

3.5- Dichlorophthalic acid 

3.6- Dichlorophthalic acid 
4,5-DichlorophthaIic acid 

Cl =30.2% 
3:4880 
3:4580 
3:4870 
3:4890 

4,6-Dichloroisophthah'c acid 

3:4965 

2,5-Dichloroterephthalic acid 

3:4985 

CgHgOCIj M.W. =223.5 

w, w,a>*Tr ichloroacotop hen one 

Cl =47.6% 
3:6874 

CgHsOjCI M.W. = 184.6 

Piperonyl ddoride 

Cl = 19.2% 
3:1960 

C s n s OjCli M.W. =255 5 

Cl =41 .6% 


2,4,5-Trichlorophenoiyacctic acid 3 : 4335 


CgHtOiCl M.W. =200.6 ' Cl =17.7% 

3- Chlorophthalic acid 3 : 4820 

4- Chlorophthalic acid 3 : 4390 

4- Chloroisophthalic acid 3 : 4980 

5- Chloroisophthalic acid 3 : 4960 

Chloroterephthalic acid 3 : 4995 

CaHsOCI* M.W. = 189.0 Cl =37.5% 

co,o>-DicHoroacetophenone 3:C835 

p-Chlorophenacyl chloride 3 : 2990 

CjHjOiCIi M.W.= 221.0 Cl =32.1% 

2,4-Dichlorophenoxyacetic acid 3 : 4095 

CgHjOCl M.W.- 154.6 Cl =22.9% 

w-Chloroacetophenone 3:1212 

o-Chloroacetophenone 3:6615 

m-Chloroacetophenone 3:6815 

p-Chloroacetophenone 3:6735 

Phenylacc tyl chloride 3:9567 

o-Toluyl chloride 1 3:8740 

m-Toluyl chloride 3 : 6535 

p-Toluyl chloride 3 : 6600 

CgHjOCU M.W. =225.5 Cl =47.2% 


4.5.6- Trichloro-2,3-<iimethylphenol 3 : 4742 

3.5.6- Trichloro-2,4-dm)eUiylphenol 3 : 4707 

3.4.6- Trichloro-2,5-dimethylphenol 3 : 4709 

2.5.6- Trichloro*3,4-dimethylpheiiol 3:4747 

2.4.6- Trichloro-3,5-dimethylphenol 3:4713 

CgHjChCI M.W. = 170.G Cl =20.8% 


3- Chloro-2-methylbenzoic acid 3:4435 

4- Chloro-2-methylbenzoic acid 3:4700 

6-Chloro-2-methylbenzoic acid 3:4670 

G-Chloro-2-methylbenzoic acid 3 : 3275 

4- Chloro-3-methylbenz oic acid 3 : 4915 

5- Chloro-3-methylbenzoic acid 3:4715 

6- Chloro-3-methylbenzoie acid .3:4615 

2- ChIoro-4-methylbenzoic acid 3:4355 

3- Chloro-4-methyIbenzoic acid 3 : 4900 

2- Chlorophenylacotic add 3:2640 

3- Chloropbenylacetic acid 3:1910 

4- ChlorophenyIacetic acid 3:3135 

Phenoxyacetyl chloride , 3:8790 

2- Methoxybenzoyl chloride 3:6870 

3- Methoxybenzoyl chloride 3:6797 

4- Methoxybenzoyl chloride 3 : 6890 

Phenyl chi oroacetate 3:0505 

Benzyl chloroformate 3 : 9565 
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Methyl e-chlorobenzoate 3: GG95 

Methyl w-ehlorobcnxoate 3:CC70 

Methyl j>-chlorobenioate 3:0333 

CJIjOjCI M.W. -180.0 Cl » 19.0% 

p-CMorophcnoxyacctic add 3:42G0 

m-chloroplsenoxyncctic acid 3:3325 

p-Chlorophenoxyacctic add 3:4375 

CJIiOCli M.W.- 191.1 Cl “37.1% 

5.&-Dicliloro-2,3-ditnethylpheno! 3:2442 

2,5-Dichloro-3,4-dimothylphenoI 3:2210 

2.<VDiddoro-3,4*<limcthylphcnol 3:0033 

t.G-DichlorcKM-dimctbylpheno! 3:3003 

2 4-Diehloro-3.5-ditncthylphonol 3:2182 

2,G-Djehloro-3,5-dimcthylphenol 3:2033 

CiRiOCl M.W. -1500 Cl “22.0% 

Chlororoethyl-phcny 1-carbmol 3:9370 

4- Chloro-2,3-dimcthylphcnoI 3:2218 

6-Chlort>-2,3*iimcthylphonol 3:2115 

5- Chloro-2.4-djmethylphenol 3: 24 CO 

6- Chloro-2,t-dimcthylphenol 3:8784 

4-Chloro-2,5-<!imethylphcnol 3:1822 

4-Chloro-2.6*limethy!phenol 3:2180 

2-Chloro-3,4-<lirnelhjlphenol 3:0158 

6-Oh!oro-3.4-dirnelhylphenoI 3:2703 

0<nJoro-3, 4-dimcthyl phenol 3:1754 

2-CMorx>-3.5-dimelhylphcnol 3:0844 

4-Chloro-3,5-dimeUo Iphenol 3:3305 

/M'henoxyetJo'l chloride 3:01C3 

►Chlofophenrtola 3:8733 

w-CMorophcnrtole 3:G323 

y^O-loropliecetolo 3:0000 

C.H.ACl M.W.-20G0 Cl “ 17.2% 

Thelhjl chlorofunwate 3:0804 

I Wl.) I fhl«wn»lfitfl 3 : 0037 

felLAOi M.W. -21 1.1 Cl -33 6% 

Fuf-ry 1 «i)rhlnrf la 3 :*57C 

CtiiflCwa, m av. - 243 1 a - n o% 

t>*\Hy4 dJ^.tt^bd.Wwrj—inV.* 3:3378 
Ihrtiij 1 ww'-rt 3 : 1304 

C«l!«nn MAY. “1*12.7 a - 21 A% 

MVu»"H eMieil* 3 : 80s® 


M.W. -176.7 


C,Hu0.a M.W. “ 22G.7 Cl » 15 6% 

Triethylene glycol mono- 

(chloro acetate) 3:95SS 

C»H,tOC 1 M.W.-1G4.7 Cl »=»2 1,5% 

5- Chloro-octanol-l 3:0500 

CtHnOjCl M.W. =160.7 Cl -10.0% 

0-Chloro-n-butyraldchyde 
diethylacctal ’ 3:9594 

C 9 GROUP 

C,!ItOCl M.W.- 104.0 Cl" 2 1.5% 

rhcnylpropiob'l chloride 3 : 9059 

C,TI,OjCl M .W. « 1 60.0 Cl - 10.6% 

o-CWoropbenylpropiolic acid 3 : 3950 

fn-Chlorophenylpropiolic acid 3:4102 

p-Chlorophenylpropiolic add 3:42G5 

CfHjOiCl M.W. -244.0 Cl- 14.4% 

6- Chlorobcnxenctrlcarboxylio 

add-1.2,4 3:4835 

2-ChIorobcnxenc tricarboxylic 

add -1 ,3.5 3:4975 

CiIIiOCl M.W. “100.0 Cl -21.3% 

Cmnamoyl chloride 3:0330 

CVfLOCl M.W. “168.0 Cl“2I.0% 

t^Chloro-o-methylacctophcnono 3:9CC0 

i^-Cldoro-p-mcthylacctophenone 3:1130 

fl-Chlorocthyl phenyl ketone 3:0664 

P-Chloroethyl phenyl ketone 3:1115 

p-Chlorophenyl ethyl ketone 3:03(0 

Jlydrocinnaraoy l chloride 3:8787 

CJLChCl M.W.- 164.0 Cl — 10.2% 

Ethyl *Khlon>benioat« 3:6800 

Ethyl m-ehlorobemoate 3:0770 

Ethyl jxhlorobrnioate 3:0750 

£-Chloroethyl benxoate 3:8860 

c,it„oci m.w. - i7o.o a - 20 . 8 % 

Y-Fbenoxy-n-pTOpyl chloride 3:8820 

C,H,,0,a, M.W. —225.1 Cl “31-5% 

AxrUyi (di)ehlerld* 3 : 0680 

C,H,tOC! M.W. “176.7 “cl-20.1% 

IVlupatl ehlnrid* 3:6763 

C,TI,,Oa M.W. “1787 a - 19-8% 

9-OJ 'we.tr.iso! - 1 3:0170 

Ci» GROUP 

r n HAO t M.W, — 191.6 CT“lfiJ% 

3.4-D»'Me?cr.»rhtl*fypunecio-l .2 3; 1773 

J>D)'Uwsti;ilfcovJsnft»-l,4 3:4837 


a -it* 9% 

3:*r» 
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CioH 6 OjC1 M.W. =192.6 

Cl=18.4% 

3-Chloronaphthoquinone-l ,2 

3:4704 

4-Chloronaphthoguinone-l,2 

3:4000 

2-Chloronaphthoqumone-l,4 

3 : 35S0 

6-Chloronaphthoquinone-l ,4 

3:4492 

6-Chloronaphthoquinone-l ,4 

3:3145 

CioHjOCIj M.W.= 213.1 

Cl=33.3% 

2,3-Di chi oron aph th ol- 1 

3:2935 

2,4-DichloronaphthoI-l 

3:3250 

6,7-Dichloronaphthol-l 

3:3985 

6,8-Dichloronaphthol-l 

3:3420 

6,7-Dichloronaphthol-l 

3:4315 

7, 8-Dichloron aphthol-1 

3:2G35 

1 , 3-Di chloron aphthol-2 

3:1990 

l^DichloronaphthoW 

3:3840 

l,6-Dichloronaphthol-2 

3:3000 

3,4-Dichloronaphthol-2 

3:3295 

4,8-Dichloronaphthol-2 

3:4420 

5,8-Dichloronaphthol-2 

3:4155 

CioHjOCl M.W.= 178.6 

Cl » 19.8% 

2-Chloronaphthol-l 

3:1490 

3-ChloroaaphthoUl 

3:4170 

4-Chloronaphthol-l 

3:3720 

6-Chloronaphthol-l 

3 : 39G0 

6-Chloronaphthol-l 

3:2015 

7- Chloronaphthol-1 

3:3810 

8-Chloronaphthol-l 

3:1610 

l-Chloronaphthol-2 

3:1700 

3-Chloronaphthol-2 

3:2545 

4-Chloronaphthol-2 

3:3045 

6-Chloronaphthol-2 

3:3945 

6-Chloronaphthol-2 

3:3500 

7-Chloronaphthol-2 

3:3925 

8-Chloronaphthol-2 

3:2965 

CijHhOCI M.W. = 182.6 

Cl =19.4% 

w-Chloro-2, 4-dimethyl- 
acetophenone 

3:1355 

«-Chloro-2 > 5-dimethyl- 

acetophenone 

3:0245 

w-Chloro-3 ,4-dim ethyl- 
acetophenone 

3:1775 

2,4,6-Triniethy}benzoyl chloride 

3:0750 

CkjHjjOCI M.W. =184.7 

Cl =19.2% 

2-Chloro-4-n-butylphenol 

3:8830 

2-Chlo ro-4-ter-butylphenol 

3:9760 

p-Chlorocarvacrol 

3:0480 

p-Chlorothymol 

3:1293 


CioHiiO-Cl M.W. =200.7 Cl =17.7% 
P-CUoroethyl 0'«phenoxyethyl ether 3:0770 


CjoHitChClj M .W. =239.1 

Sebacyl (di)chloride 

Cl =29 7% 

3:9780 

CioHuOCl M.W.= 190.7 

n-Decanoyl chloride 

Cl =18.6% 

3:8800 

CioH sl OCl M.W. =192.6 

10-Chlorodecanol-l 

Cl =18.4% 
3:0014 

CnHjOCl M.W. = 190.6 

a-Naphthoyl chloride 
/J-Naphthoyl chloride 

Cl =18.6% 
3:6930 
3:0900 

CnHjOjCl M.W. = 206.6 

2-Chloronaphthoic acid-1 

4- Chloronaphthoic acid-1 

5- Chloronaphthoic acid-1 
C-Chloronaphthoic acid-1 

7- ChIoronaphthoic acid-1 

8- Chloronaphthoio acid-1 

Cl =17.2% 
3:4330 
3:4936 
3:4944 
3:4845 
3:4942 
3:4680 

1-Cbloronaphthoic acid-2 
3-Chloronaphthoic acid-2 
6-Chloronaphthoic acid-2 
8-Chloronaphthoic acid-2 

3:4885 

3:4928 

3:4952 

3:4948 

C a H„O a Cl M.W.= 234.7 

w-(Carbomethoxy) pelargonyl 
chloride 1 • 

Cl=15.1% 

3:9793 

CnHnOCl M.W. =204.7 

Undecanoyl chloride 

Cl=17.3% 

3:9800 

Ci 2 GROUP 


CnHjOCl M.W. = 204.7 

3-Chloro-2-hydroxybiphenyl 
5-Chloro-2-hydroxybiphenyl 

Cl=17.3% 

3:1757 

3:8980 

3-Chloro-4-hydroxybiphenyl 

4 '-Chloro-4-hy dr oxy biphenyl 

3:1900 

3:4262 

a-Naphthylacetyl chloride 

3:9856 

CijHuOaClj M.W. = 3 19.7 

Para-(0-chloro-n-butyraldehyde) 
Para-far-chloro-isobutyr aldehyde; 

a =33.3% 
3:2650 
3:3220 

CuHaOCl M.W. =218.8 

Lauroyi chloride 

Cl =16.2% 
3:9858 

C, 2 H m OC1 M.W. = 220.8 

12-Chlorododeeanol-l 

CI=16.1% 

3:0172 

Cjj GROUP 


CijHaOCb M.W. = 251.1 

2,2'-Dichlorobenzophenono 

2.3 '-Dichlorobe nzophenone 

2.4- Di chloroben zophenone 

2.4 -D iehlorobenzophenone 

2.5- Dichl orobenzophenone 

2.6- Dichlorobenzopbenono 

Cl =28.2% 
3:0717 
3:9859-A 
3:0325 
3:1565 
3:2310 
3.2235 
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SOLIDS 


3:0980-3:0990 



» tool, /w IP?? II 1800. (112) Williams 
95. {ml Federal Phos- 
. ' 1. ' !; ■; wth (to Swann Research. 

*■ ssermann, Bauer, Her. 33, 

! . ■ . 31 . -40(1901). (116) Booy, 

< -m. Soe. 81, 1383 (1902). 

-*sn /mom J/„ r />i_ 


U.S. 3, 171, ICG, Aug. 29, 191 . ' 1929; CA. 3G, 215S 

(1912). (120) von Bromer - 4, 1922; Cent. 1924, 

I 2S23; C./t. 1G, 2SG7 (19C -2558 (1922). (12S) 

Ocbaucr-FClnegR, Figdor, MonaLth. 48, 627-037 (1927); Gcbauer-F&lnegg, Neumann, Monatsh. 
60, 230 (102S). {129) Huntress, Carten, J. Am. Chan. See. 63, 511-514 (1910). {130) United 
Alkali Co,, Dodd, Sprent, Brit. 251,321, May 27, 1926; Cent. 192G. 11 2356. 

(131) Imperial Chcm. lnd., & Bennet. Brit. 440,205, Jan. 23, 1936, Cent. 193C, IJ43C7. (132) 
Kyridcs (to Monsanto Chem. Co.), VS. 1,993,722, March 5, 1935; Cent. 1335, II 1440. 


3:0985 1 B-CHLORO-OCTADEC AN OL-1 CisHjjQCI Beil. S.N. 24 

(w-Chloro-n-octadccyl CH*. (CH : ),».CHjOII 

alcohol; wchlarostcaryl I 
alcohol) 

M.P. 53-54.5° (1) 

Colorless crystals. 

{For prepn. from a, ooctadccamcthylcnc glycol (m.p. 97-98°) with SOClj + dimethylani- 
Hnc in C»H# (50% yield ) see Jl); note that a little l,lS-dichlorcK>ctadccano with m.p. 51° 
(he., practically tho same as C) Is also formed.} 

0 is only slightly attacked by KOI! (2). 

© 18-ChIoro-octadecyl W-phenylcarbamate: Ifls. from ale. or It. pet., m.p, 77° (l), 

3:6985 { 1 ) Bennett, Gudgeon, J. Chan Soe. 1938, 107D-16SI. {2)Seek,Dittmar,CAe7n. Utntchau 
Fell*, Oh, B’ccA*/, Worn 33, 226-229 (1032); Cent. 1933, 1 1757, (C.A. 27, 703 (1933)). 


CtHiCls Beil. V - 203 
Vr<U2) 
V-(IGO) 


M.P. 51° (1) BJ>. 218-219’ {3) 

53-51° {2} (3) 

52.3-53.0' {4> 

52.4* (3) 

52° {6) 

60 . 8 ° ( 7 ) 


3:0990 1,2,3-TRICHLOROBENZENE 
(nc-Trichlorol>cnrcnc) 


Cl 

C£ 


Tbli. from ale.; rw boI. CS* or CJJ«; spar. sol. ale.; volatile with steam. (For use as 
component of mixtures for dif. inflammable clectnc insulating material* ore (S).f (For 
thermal anal, of mixt«. of C with 1,2,4-tricfjlorobcntctic (3.&120) and with J,3,Mrirhloro- 
l«rtmo (3:1400) boo ( j}.| 

(For prrpn. of (i from 2,3,4 -trichloroanilma JBdl. X1I-C2G} with ethyl nitrite (3) or hy 
durotuaUan and reaction with ale. (35% yield (4)), or from 3.4>tricMi)roanihne (IWI. 



H. INDEX OF EMPIRICAL FORMULAS ACCORDING TO 
PERCENTAGE CHLORINE CONTENT 


The empirical formulas for all groups of isomers listed in this book are 
represented below in diminishing order of their percentage chlorine. Note 
that there are numerous instances in which this value is the same for several 
different formulas. An analogous list of empirical formulas arranged accord- 
ing to their molecular weights comprises Index III (page 1383). 

To ascertain which specific compounds corresponding to a given formula 
are described in the text of this volume, see the Empirical Formula Index 
(page 1359). 


% 

Formula 

% 


% 


Chlorine 

Chlorine 

Formula 

Chlorine 

Formula 

‘ 92.2^ 

ecu 

76.9 

C 4 0C1, 

68.0 

CjOClg 

89 9 

CiCl, 

75.8 

CiOjClg 

67.6 

CiHsCU 

89.1 

CHOU 

74.7 

C 2 C1 2 

67.6 

CgHicn 

88.7 

C»Cla 

74.7 

CaCl. 

67.2 

CeOjCIg 

87.6 

CjHCls 

74.5 

CtHCIt 

67.1 

CjHjCli 

87.0 - 

CsHClj 

73.9 

C 4 H,Cl4 

66 9 

CaHjOjCU 

85 6 


73.2 

CzOCU 

66.7 

C 4 HiCU 

85.5 

CjClj 

73.1 

CjHjCIj 

66.6 

CgHOCU 

85.0 

C*HjCl* 

73.1 

CjHjCI, • 

65.9 

CjHjOCIj 

84.8 

CjHjC1« 

73.1 

cjncu 

65.9' 

C 4 H 7 CI 3 

84-7 

C 4 OCI 10 

73.1 

CeHgClg 

65.9 

CgHsOaClg 

84.5 

C 2 H 2 CI 4 

72.5 

CtHjCis 

65.7 

C»H 2 C! 4 

83.5 

CHjCIj 

72.4 

CjHjOCn 

65.1 

C 3 H0 2 Clt 

82.9 

C<HjCl; 

724 

C.HtCU 

64.5 

CjHjO Clj 

82.7 

C»HCU 

72.2 

CiHOClj 

64.5 

CgHgCU 

fe2.5 

CsCl* 

72.1 

CjHsClj 

643 

C 2 Hi0 2 C1 3 

82.0 

CjHjCU 

72.0 

CgHOjCls 

63.9 

C s H 4 C1 3 

81.6 

C 4 C1» 

71.7 

COClj 

63.9 

CjOjCU 

81.1 

C 4 H s OC1 8 

71.7 

CjOjcn 

63.7 

CjHOCU 

81.0 

CjHCIj 

71.7 

CjHiClj 

63.3 

C^jOjCU 

81.0 

C 4 H 2 C1» 

71.7 

CjO,Cl« 

63.3 

CeHi 0 Cl4 

80.3 

C4H«Cl e 

71.7 

amocu 

62 8 

CiBtQCh 

79.7 

CjHsClj 

71.2 

CjHaOCU 

62.8 

CjH.Clj 

78.8 

CjHjCl* 

71.2 

CjHjCls 

62 8 

0411,0,04 

78.3 

CJJCU 

70.8 

CeHClj 

61.7 

Cjinocij 

78-0 

CtOCU 

70.7 

CiOClg 

61.7 

C 7 H 4 O 4 

78.0 

C,H4CU 

70.3 

CioClg 

61.3 

CtH?Clj 

77.6 

C*HjC1s 

70.2 

CHiCl 

61.2 

CcHjOCI, 

77.0 

CsHOClj 

68.9 

C 4 OjCls 

606 

0*110701 

77.0 

c 4 h*cu 

686 

CeH,CU 

1380 

60.6 

C4H 6 OC!a 
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3.3’-Difhlorobrnzophmono 


3:3360 

3,l-I}irhIorol*'nzoj)henanc 

3.4'-DichIorobenxoj)hcnona 


3:3070 


3:3(15 

3,M)iehlorolx , nxoplicnono 


3:1505 

4 ,-1 ’-Did darobcnzophenonc 


3:4270 

CmILOCI MAV. -216.7 

ci 

-16.4% 

2-Chlorol>cnzoj>hcnono 


3:0715 

3-Chlorobeniophenono 


3:2160 

4-Ch!orobenxophenono 


3:1014 

CuIlaOa MAV.— 232.8 

Cl 

- 15.2% 

Tridcranoyl chlorido 


3:0360 

C j 4 GROUP 



C„lIrO,Cl MAV. -2 12.7 

1 -ChloroanUiraquinono 

Cl 

-14.6% 


3:44S0 

2 -Cliloroanthraijulnono 


3:4022 

ChHACT MAV. — 214.7 

Cl 

— 14.5% 

o*Denxoylbcnxo>l chlorido 


3:9330 

CulUOCl, MAV. -265.1 

a 

— 20 . 8 % 

a-Chlorodiphen>lacctyl chloride 


3:0335 

CulI.AClj MAV.-2S1.1 

Cl 

-25.2% 

Di-(p-chlorophenyl) acetic acid 


3:4613 

CnR»Oa MAV.- 230.7 

a 

- 15.4% 

P-l’hfnj Iphrnacyl ciiloride 


3:3934 

De*yl chlorido 


3:1613 

C,.1!„CMn MAV. -210.7 

a 

-14.4% 

Diplicnj Ichloroocctic ati«l 


3:3335 


CmHuOCI MAV. -246.8 

Myristoyl chlorido 

a - 14 . 4 % 

3:0335 

C»n a Oa M.W.-243.8 

1 1-Chlorotolradecanol-l 

Cl -14.2% 
3:0375 

C IS GROUP 


C,iR a oa MAV. -200.8 

Pentad ecanoyl chlorido 

Cl -13.6% 
3:9900 

• C,« GROUP 


ChIIhOCI MAV. — 274,9 

Palmitojl chloride 

a- 12 . 9 % 

3:9912 

CuTIoOCT MAV. — 270 9 

lC-Chlorobcxadecanol-1 

a - 12 . 8 % 

3:0525 

Cji GROUP 


CuITaOCl M W.-2SS.0 

Heptadccanoyl chlorido 

a- 12.3% 

3:9925 

Ch group 


Ci,n B oa m.w.- 300.0 

Klaidyl chlorido 

Oleoyl chlorido 

a-n.8% 

3:9950 

3:99(0 

CmHuOCT M.W. -302.9 

Btcaro) ! chlorido 

a -11.7% 
3:9960 

C„n«OCl MAV. — 301.0 

lb-CLJoro-octidecanol-1 

Cl-U.0% 

3:0935 
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% 


% 

Chlorine 

Formula 

Chlorine 

28.7 

C t 4 HgCl 2 

22.6 

28.5 • 

C 4 H*OjC1 

22.4 

28.5 

ChHioCIj 

22.1 

28.3 

ChHmCI, 

. 21.8 

28.2 

CuHjOCij 

21.8 

28.0 

CtHjCI 

21.8 

27.6 

CjHsOCI 

21.8 

^27.6 

CtH.CI 

21.5 

27.2 

CgHgOjC! 

21.5 

27.1 

CtHuCI 

21.5 

26.8 

C 4 HO 1 CI' 

21.5 

26.8 

C u H 10 OC1 2 

21.3 

26.7 

C«H»0C1 

21.3 

26.7 

CtHijCI 

21.0 

26.4 

CjHrOiCl 

21.0 

26 3 

C«HnOCl 

20.8 

26.3 

CiHisCl 

20.8 

26.0 

C 4 H b O.C1 

20.6 

26.0 

CfHjOsCl 

20.6 

26.0 

CtBuOCl 

20.3 

25.6 

CiHjOjCI 

20.1 

25.6 

C,H 7 C1 

20.1 

25.2 

c 7 h,oci 

20.1 

25.2 

CjHsCI 

19 9 

25 2 

Ci 4 HioOjC 1 j 

19.9 

25.1 

C»H t Cl 

19.8 

24 9 

C.HgOgCl 

19.8 

24.9 

C 7 H 7 OCI 

19 6 

24.5 

C 6 H 4 0jC1 

19 6 

24.5 

C,H 2 ,C1 

19.4 

24.2 

CjHuOCl 

19.4 

24.2 

CjHuCl 

19.4 

23.9 

c 6 h,o 2 ci 

19.2 

23.9 

CjHuOCl 

19.2 

23.9 

CgHuCl 

19.2 

23.6 

CgHACl 

19.0 

23.5 

CtHjOjCl 

18.8 

"23.5 

C«HnOjCl 

18.6 

23.6 

C t H»OC1 

18.6 

23.2 

CiHjOjCI 

18.6 

23.2 

CjHijOiCl 

18.5 

23.2 

C,H,C1 

18.4 

22.9 

CaH,OCl 

18.4 

22 9 

C,H U CI 

18.2 

22.7 

CtHjOjCI 

17.7 


Formula 

/o 

Chlorine 

Formula 

CgHjOCl 

17.7 

CioHijOjCl 

CjHisCl 

17.6 ' 

CjjHuCl 

CsHnCl 

17.3 

CuHuOCl 

CtHjjOjCI 

17.3 

CuHjOCi 

CjHjsOCI 

17.3 

CuHjsCl 

CjHuCl 

17J2 

CgHuO.Cl 

CioHrCl 

17.2 

C 11 H 7 O 5 CI 

CgHjOjCl 

16.4 

C, 3 HjOC1 

CtHuOjCI 

16.2 

CuHaOCl 

c 8 h 17 oci 

16.2 

CuHnCl 

CjHjOCI 

16.1 

CmHjjOCI 

C 7 H 15 O 2 CI 

15.6 

CgHisOjCl 

CjHjOCl 

15.4 

CuH„OCl 

CsHjOCl 

15.2 

CisHjsOCI 

CioHjjCI 

15.2 

Ci«H»Cl 

CgHjOjCl 

15.1 

CuH»OjCl 

CjHuOCl 

14.6 

C 14 H 7 O 3 CI 

C 7 H 4 0jC1 

14.5 

C„HAC1 

CioHijCI 

14.4 

CjHjOgCl 

CgHuCl 

14.4 

CuHuOjCi 

C»H 17 0C1 

14.4 

Ci 4 HjtOC1 

CioH«Cl 

14.4 

CisHslCI 

C U H,C1 

14.2 

CigRjsOCl 

C«H,0 4 C1 

13.6 

CuHssOCl 

CjHjjOjCI 

13.6 

CigHjjCl 

C»Hj»OCl 

12.9 

CigHnOCl 

CjoHjOCI’ 

12.9 

CitHijCI 

CgHjjOgCl 

12 8 

CuHjjOCI 

CjHjOiCl 

12.7 

CijHisCI 

C*Hh0 4 C1 

12.3 

C i 7 H M OCl 

CgHjOjCl 

12.3 

ChHitCI 

CjoHuOCI 

12.2 

c 10 n 15 ci 

CgHgOiCI 

11.8 

CjgH«OCl 

CjHjOjCI 

11.7 

CuBuOCl 

CioHuOCl 

11.7 

Q<HuCl 

CgHjOjCl 

11.6 

CigHnOCl 


CijHjCI 

CioHuOCl 

CuH-jCI 

CuHrOCl 

CjoH«OjC1i 

CidH £ 0 2 C1 

CioHmOCI 

C 7 H 11 O 4 CI 

C B H S 0 4 C1 
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% 

Chlorine 

' Formula 

% 

Chlorine 

Formula 

% 

Chlorine ' 

Formula ’ 

CO 6 

CJIiCU 

48.0 

CtHjOiClj 

38.3 

CiH.CI 

60.2 

CjHOjCU 

48 0 

CsHnOjCU 

37.9 

C4H.04CIJ 

59 9 

CjHjOOi 

47.6 

C»HsCl 

37.9 

CjHgOjClj 

59.6 

C 4 C1, 

47.6 

CjH»C1i 

37.9 

CjHjjOjCIj 

59 2 

CjHjOjCU 

47.6 

CjHjOCIj 

37.5 

CjHjOjcr 

58.6 

CjHCl 

47.2 

CjHjOiCIj 

37.5 

CsH,OCl 

68.6 

C«HjCIj 

47.2 

CjHtOCI, 

37.5 

C*H,Oa, 

58.1 

C,0C1 ( 

47.0 

CtHjCli 

37.5 

CiiHjCL 

58.1 

C,HjOCl4 • 

46.7 

CjHjOga. 

37.2 

C,*HnClj 

58.0 

C*H»C1* 

46 4 

C«Hi02C1i 

37.1 

C 1 H 4 O 2 CIJ 

57.7 

ctfwa* 

46.4 

CjHiOjCIj 

37.1 

CjHjOCI, 

57.7 

C«OjCU 

46 3 

CjHjCl 

36 0 

CtIIioQjO, 

57.4 

C«HtC1i 

46.3 

C»HioCli 

36.0 

C,H„C1, 

67 2 

C»HiOiCU 

46 0 

CijRiCU 

36.0 

CwHtCl, 

5G.8 

G*HO,CI, 

45.7 

CjHtOjClj 

34 9 

C,H40iClj 

56.7 

CjHjCl 

45.7 

CjHjOCl, 

34 G 

CtHiCl ' 

56.7 

C«H(Clt 

45.7 

C»HijC1j 

34.3 

C:H40,a, 

56.7 

CeHgCU 

45.6 

CjHnOiCU 

33.9 

CjHOjCl 

56.0 

CjHjOiCU 

45.2 

C,H,0C1 

33.9 

C 4 H.OCI 

55.9 

c,o,o, 

45.2 

CgHeOgClz 

33.9 

C,H.O 

55.9 

C,H«0C1, 

45.2 

CjH gOjClj 

33 9 

CsHiOiCIj 

558 

CiHsCIj 

45.1 

C,HjCI 

33 6 

CjHhOzCIj 

65 6 

CgILOjCl, 

44.6 ' 

C«H 8 0jC1, 

33.6 

CjoHjoCIj 

651 

C,H»C1 

44.6 

C m H»C1« 

33.3 

CrfLOtCl 

65 0 

CjHiOjClj 

44.3 

ChHioCU 

33 3 

C 4 II 7 OCI 

650 

c»n,oci, 

44.0 

CjHjOCI 

33 3 

C,H U C1 • 

650 


44.0 

CrHtClz 

33 3 

C,oH,OCli 

517 

Cjin 4 ci. 

43.5 

C«H«OCIi 

33 3 

CuHhOjCIj 

516 

CjIIiOjCU 

42.6 

C4O1CI, 

33.0 

C.H.O.Clj 

514 

CjIIjCIj 

42.0 

C»H«OjC1j 

33.0 

CtIIuOjCI, 

54.2 

CjILOgCI, 

41.9 

CtHhCIj 

32.7 

CjHiOiCI 

530 

Cjiijocu 

41.6 

CtlluOCIj 

32.7 

C4ir,oci 

52.5 

C,oH,CU 

41.6 

CiUiOjCIj 

32.7 

CiIIjOiCIj 

51.8 

C.II.CI, 

41.5 

CilLOiCl, 

32.1 

c,u,o,ci 

51.8 

C*HjOjC1* 

41.5 

caiiO,cii 

32.1 

C,H«0,O, 

51.3 

CJI.OiCl, 

41.0 

CJI.C1 

31.8 

C„H,a, 

510 

C»II»C1, 

41.0 

dHiOzCl, 

31.5 

c«ir,ci . 

508 

CiILOCl, 

40 5 

C 7 II 400 , 

31.5 

CiHmOjCIj 

503 

CjHjOiCIj 

40 5 

CiII.Clj 

30.4 

C.H,C1 

50.3 

C«U»OCl, 

40.1 

C 4 ILC 1 

30.2 

C.ILO.Clj 

60.3 

Cin ic a, 

40.1 

CfHjOjCli 

29.9 

CJLOCI 

603 

CiHOiClg 

40.1 

CjII»OCl, 

29.9 

C.IInCl 

603 

CjII.OCU 

39.0 

C*H«0,C1, 

29.9 

c»Hi 0 a, 

600 

Ci«H»C1* 

39 0 

C.IIajCl, 

29.7 

CjoHaiOjOi 

49 S 

CiH.0-.Cli 

39.2 

c.moci 

296 

C»H„0«C1 J 

49 6 

C*1I«OjC1j 

39 2 

c«n,a 

29.4 

c.ir^ci 

49.0 

on.oci, 

3S.7 

C«HiOjC1j 

29.4 

c*n,oa 

49.0 

C»OiCli 

3S7 

C.II 1 .CI, 

29.4 

CillnCl 

4S0 

c»n.OrCU 

38.3 

CjILOCl 

2S.9 

c,h,o,ci 

4S.2 


38 3 

C4iLO,a, 

289 

c 8 h„oci 
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MW. 

Formula 

M.W. 

Formula 

M.W. 

Formula 

152.6 

CjHjOjCI 

173.0 

CjHjOjCIj 

191.1 

CjHjOCIj 

152.6 

C*HuOjC1 

173.5 

CjH,C1j 

191.5 

CjHjOjCIj 

152 6 

CflHsCI 

174.7 

C 10 H 19 CI 

191.6 

CioHjOjCIj 

153.0 

CjHjOjCIj 

175 0 

CgHjOCl] , 

191.9 

C 4 H 2 CI 4 

153.1 

CflHjoClj 

‘ 175.1 

CgHgClj 

192.6 

CioHACl 

153.8 

CCli 

175.4 

CjHOjCIj 

192.6 

CioHuOCl 

154.6 

CgHjOCl 

175.5 

CjHjOCIj 

193.5 

CjHjOjCIj 

154.6 

CjHuCl 

175.5 

c 6 h,cu 

193.9 

CgOClg 

155 0 

CjHjOjCIj 

176.6 

ChHjCI 

193.9 

C 4 H 4 CI 4 

155.0 

CsHjOCIi 

176.7 

CjHijOCI 

194.6 • 

C 1 H 11 O 4 CI 

155.1 

CgHuClj 

176.7 

CjoHjiCI 

195.5 

C 7 H t Clg 

156 6 

CjHjOjCI 

177.0 

CjHjOjCIj 

195.9 

CgHjOClg 

156.6 

CjHgOCl 

177.0 

CjH.OCh 

195.9 

C4H«Cl4 

157.0 

CjHjQjCI* 

177.4 

CjHjOjCIj 

197.1 

CrHioOaClj 

157.4 

CjHgCU 

177.5 

CgHjOCIg 

197.1 

CtHuCl* 

158.7 

CiHuCl 

178.6 

C*HjO«Cl 

197.1 

CioHgClj 

159.0 

0(E|0]C1] 

178.6 

CjoHtOCI 

197.5 

, CjHjOCIj 

159.5 

CJLCl* 

178.7 

C»HhOjC1 

197.8 

CjOjCIj 

160.7 

CjHuCl 

178.7 

CjHjjOCI 

197.9 

CjHjOCU * 

161.0 

CtHsCIj 

179.0 

CjHjOjCIj 

200.6 

CgHjOjCl 

161.4 

CjHjOCIj 

179.1 

CjHuClj 

200.7 

CioHuOjCI 

161.5 

CjHjCIj 

179 9 

CgHjClg 

202.3 

CgHCli 

162.6 

CtHuOiCI 

180.6 

- C»HiOjCl 

202.7 

CijHuCl 

162.6 

C 10 H 7 CI 

180.7 

CgHijOjCl 

203.0 

CjHjOjCIj 

162.7 

CsHuOCl 

181.5 

C.HjCli 

204.7 

CiiHuOCl 

162.7 

CjH 19 C1 

181.8 

CtOCL 

204.7 

CjjHiOCI 

163.0 

CgHjOCl] , 

181.9 

CjHjCIj 

204 8 

CnHjjCl 

163.4 

CjHOjCIj 

182.6 

C,H„0 4 C1 

205 5 

CjHjOjCIj 

163.4 

QRjOCJj 

182.6 

CjHjOjCI 

206.6 ' 

CgHuOjCl 

164.6 

CjH,0 3 CI 

182.6 

CioHuOCl 

206.6 

CuHjOjCl 

164.6 

CjHijOjCI 

183.0 

CjHjOjCIj 

207.0 

C7H40 } Clg 

164 6 

CgHjOCl 

183.1 

CgHuClj 

207.5 

CjHjOjCIj 

1647 

CjHnOCl 

183.5 

CsHjClj 

209.0 

CjHjOjCIj 

165 4 

CjHjOjCIj 

184.6 

C»H 6 0 S C1 

209.5 

C7HjOC!j 

165.8 

CjCU 

184.6 

CgHgOjCl 

209.9 

CjHjCIj 

166.6 

C b H,OC1 

184.7 

CjoHuOCl 

• 211.1 

CgHjjOjCIj 

1667 

C 7 H 14 O 2 CI 

185.0 

C 4 Hj0 4 C1j 

211.2 

CioH»Cli 

167.0 

CtOtCh 

185.5 

CgHfCli 

211.4 

CjHOjCIj 

167.9 

CgHjCU 

186.6 

CgHjOjCl 

211.5 

CrHsOClj 

168.6 

CgHgOCl 

187.0 

CtHtOtCli 

211.9 

CjHjOjCIj 

168.7 

CioHuCl 

187.0 

CgHgOgClj 

213.1 

CioHjOCIj 

169.0 

CjHjOjCIj 

187.1 

CgHuOjCl, 

213.5 

CjHjOjCIj 

169.1 

C 7 H 14 CI* 

187.4 

CjHOjCIj 

214.3 

CjHCIj 

170.6 

CgHjOjCI 

187.5 

CgHgClg 

215.0 

CjHjOjCIj 

170.6 

CgHuOCl 

188.7 

CjiH,C1 

215.1 

CjHuOjCIj 

171.0 ' 

CjHjOjCIj 

189 0 

CgHgOClj 

216.9 

CjHjCIj 

171.0 

CjHjOjCIj 

190.6 

CuHjOCl 

216.3 

CgHiClj 

171.1 

CjHbOCIj 

190.7 

CioHuOCl 

216.7 

C U H,0C1 

172.6 

CjHjOjCI 

190.8 

CuHaCl 

216.7 

CjjHuCl 

172.7 

CjoHitCI 

191.0 

CjHjOjCIj 

217.0 

CgHjOjCIj 



ra. INDEX OF EMPIRICAL FORMULAS ACCORDING TO 
MOLECULAR WEIGHTS 

The empirical formulas for all groups of isomers listed in this book arc 
represented below in increasing order of their molecular weights. Note that 
there arc numerous instances in which this value is the same for several dif- 
ferent formulas. An analogous list of empirical formulas arranged according 
to their percentage chlorine comprises Index II (page 1380). 

To ascertain which specific compounds corresponding to a given formula 
are described in the text of this volume see the Empirical Formula Index 
(page 1359). 


M.W. 

Formula 

M.W. 

Formula 

M.W. 

Formula 

60.5 

CII.CI 

113.0 

C,II,CI, 

130.5 

c*ir,o,ci 

C0.5 

C»HCt 

115 0 

C,H*OCl, 

130.0 

cai,o,ci 

02 5 

CiHaCl 

11G.0 

C«!I,C1 

130.0 

C»I!i,OC1 

M5 

.CjIIiCt 

118.0 

cai,oci 

130.0 

c,h,ci 

7-1.5 

CiHjCl 

118.0 

C,IIuCl 

137.0 

C,II,CI, 

70.5 

C.H.Cl 

110.0 

C«C1, 

13S.0 

C4n,o,ci 

78.5 

CilI,OCl 

110.4 

C1IC1, 

13S.0 

C.lIrCl 

785 

C,HrCl 

120.5 

c.ir,o,ci 

130.0 

CtUiCI, 

£05 

C,!hOCl 

120 0 

C»H»OCl 

140.0 

c,ii,oa 

84.0 

ClIjCli 

120.0 

caiuci 

140.0 

car, a 

80.5 

c*ir,ci 

122.0 

CiHrO^l 

1410 

C,H,O^J, 

KS5 

CiHtCI 

122 G 

C,I1„0C1 

1 141.0 

C.H.OCI, 

00.5 

C,H,OCI 

123.0 

C«II,C1, 

141.0 

caiicci, 

90 0 

CilIjCl 

121.1 

c,oci* 

1425 

C«H,0;C1 

92.5 

C,H,OCl 

121.0 


142.0 

CjIIjOCl 

92 0 

CilliCl 

125.0 

C*H,C1, 

143.0 

cwaci, 

015 

CjHjOjCI 

120.0 

C 7 II 10 

143 0 

C.H.OCI, 

ou 

C»l!rOCI 

120.0 

CtO^ri, 

144 0 

c*h,o,ct 

94 9 

C*ll, 

127.0 

0,11*00, 

141.0 

car u a 

97,0 

0,11,01, 

127.0 

C*H,a, 

145.4 

car, a, 

98.0 

COC1,' 

12S.0 

0,11*00 

110.0 

car.ioci 

WO 

c,i i«a, 

12S.G 

C,H^1 

1107 

c t H»a 

102 0 

CtHtCl 

128.9 

C,H,OiClj 

117.0 

caiici, 

1015 

c.uo^n 

129.0 

cai.oci, 

117.4 

caroci. 

101 5 

C,H,OCl 

1305 

car,<*ci 

147.1 

C 1 H 1 CI, 

icur. 

cauci 

130 C 

CiH.iCl 

118.0 

car, 0^3 

100.5 

C, 11,0,01 

131.0 

CjlI.ChCli 

118Q 

caf»oa 


0*11,00 

131.4 

caret* 

118.7 

cainCi 

100ft 

car„ci 

132 5 

C.IIO^I 

110.0 

C«H,Clj 

I0S5 

c.u,c\ci 

132 6 

C«H»OCI 

110.4 

caraoci. 

lOSfi 

C.H/K1 

132 0 

c, n„a 

1505 

c,h, o,a 

1105 

CilljOiO 

133 4 

caua. 

150 0 

caiAo 

1110 

Gtl/i, 

1310 

cartfHC! 

1506 

C.U,,fVT 

112.0 

cat, a 

131 0 

C«!!aOO 

150 7 

c,»«on 

112.9 

c,H,oa. 

131.7 

C,ll4»0 

151.0 

C.IM3, 
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IV. INDEX OF COMPOUNDS ACCORDING TO CHEMICAL 
TYPES 


The numerous individual compounds of Order III whose preparation, 
properties, and reactions comprise the main text of this book are there listed 
in progressively increasing order of melting points (Division A, 'Solids), 
boiling points (Division B, Liquids), or empirical formulas (Division C, 
liquids for which data at ordinary pressure are not available). Unlike the 
treatment of Order I in an earlier volume, the compounds of the present 
Order III are not subdivided into genera. For this reason a highly useful 
feature of this volume is the following Chemical Type Index in which each 
compound is listed in one (or more) of the following eight arbitrary units. 


Unit 1. Chloro substitution products of 
saturated acyclic hydrocarbons. 

Unit 2. Chloro substitution products of 
unsaturated acyclic hydro- 
carbons 

'"Unit 3. Chloro substitution products of 
cyclic hydrocarbons. 

Unit 4. Chloro substitution products of 
hydroxy compounds. 


Unit 5. Chloro substitution products (and 
• their relatives) of carbonyl com- 

pounds. 

Unit 6. Chloro substitution products of 
carboxylic acids and anhydrides. 

Unit 7. Acyl chlorides. 

Unit 8. Chlorine substitution products of 
ethers and of esters. 


In order to facilitate recognition of the extent of subdivision of the above 
eight units, a brief summary of the subclassification is placed at the head of 
each one. Note that the names employed in this index are those best suited 
to recognition of the chemical relationships involved, and are not necessarily 
the same as those selected as principal names in the individual descriptions in 
the text. 

Attention is also called to the fact that, in addition to this chemical type 
index, this volume is provided with conventional alphabetical name index 
and with empirical formula index. 


UNIT 1. CHLORO SUBSTITUTION PRODUCTS OF ACYCLIC SATURATED 
HYDROCARBONS 

(Summary of Classification of Unit 1) 

A. Monocbloro Derivatives. 

1. TFtlh primary halogen. 

2. TT'ifA secondary halogen. 

3. IFttft tertiary halogen. 
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M.W. 

Formula 

218.8 

C«HaOCl 

218.8 

Ci*H«Cl 

219.5 

C«H)OjCIj 

219.9 

C«HtCL 

220.8 

CuHjgOCl 

221.0 

CgHAClj 

221.5 

CsHjOjCIj 

2215 

CiHuOiCli 

221.9 

C 4 O 2 CU 

223.1 

CuH*Clj 

223.5 

C«H 5 OCl4 

223.9 

C^HjOjCU 

2240 

CtHwGl* 

225.1 

CiHuOcCU 

225.4 

C 7 H 1 O 2 CIJ 

225.5 

CjHjOCIj 

225.9 

C 4 HACL 

2263 

C 4 HCU 

226.7 

C0LAC1 

228.4 

CiHjClj 

229.5 

CjILOjClj 

230.0 

C 7 H 4 CI 4 

230.3 

CjHOClj 

230.4 

CgHjClj 

230.7' 

C 14 H 11 OCI 

231.5. 

CioHsCli 

231.0 

CeHjOCU 

232.8 

CuH»OCl 

232.8 

CnHjsCl 

233.5 

C 7 H 11 O 2 CI 1 

234.7 

CuHigOjCl 

235.0 

C8H 4 0 4 Cl7 

235.5 

CsHjOjCU 

236.8 

QCl, 

237.1 

C 11 H 10 CI 2 

239.1 

CjoHjeOaClj 

239.9 

C 4 HjOjCU 

242.7 

ChHjOzCI 

243.1' 

C«H b O«C1j 

243.9 

C 7 H 1 OCI 4 


M.W. Formula 


244.4 

CjHtCI* 

244.6 

c,h 5 o 6 ci 

244.7 

CuHiOjCI 

245.9 

CACL 

246.3 

CjHOiCls 

246.7 

ChH„0 2 CI 

246.8 

ChBhOCI 

246 9 

CjsHuCI 

247.1 

Ci«H 8 C1j 

247.9 

CjHiOjCU 

248 8 

C,Clj 

248.8 

CiiH»OCl 

249.1 

CuHwCli 

250.4 

CjHCls 

250.8 

CiHjCl* 

251.1 

CijHjOCIj 

251.2 

CuHiiClj 

255.5 

CgHsOjClj 

258.4 

C«H»CU 

259.9 

C 7 HACI 4 

260.8 

C«C1, 

260.8 

C, f H 29 OCl 

260.9 

CkHuCI 

262.8 

•C«H*C1« 

264.4 

C 7 HjCU 

264.8 

C 4 H 4 CI 1 

265.1 

CuHioOClj 

266 4 

C»HOCl s 

270.0 

C t 0 H,CU 

274.9 

CitHnOCl 

274.9 

CnHjsCl 

276.8 

C«OCl« 

276.9 

CigHjjOCl 

278.4 

C 7 HOCL 

278.8 

CijHnCl 

280 8 

CjOjCIs 

281.1 

CuHiiOiClj 

283.6 

ChHjCU 

284.8 

c«ci« 

285.2 

CjHClj 


M.W. 

Formula 

285.6 

C 14 H 11 CI 3 

285.9 

C B OjCl 4 

288.9 

c 17 h m oci 

288.9 

CisHjtCI 

290.8 

CeHtClf 

290.8 

CtoHuCI 

294 4 

CjHOjCL 

296.8 

CsOjClj 

298.8 

C 7 H 2 CL 

299.3 

C 4 H 3 CI 7 

300 8 

CtOCU 

300.0 

Ci 8 H m OC1 

302.9 

CuHjsOCl 

303 9 

C 8 H 2 0«Cl4 

304.9 

CigHj 7 OCl 

308.8 

C«OjC1j 

312.8 

C 7 OCI* 

316.8 

CeOaClt 

318.0 

Ci«H s CL 

319.7 

Ct Cl* 

319.7 

CuHmOjCIj 

320.1 

C 14 H 10 CI 4 

322.8 

CbHjOjCI. 

333.3 

C 7 HC 17 

333.8 

CgHjCL 

343.7 

C*CI 8 

349 8 

CiHjOCb 

354 5 

CiiHgCIs 

388.9 

CuHgCL 

403.8 

CioCIg 

418.6 

CgOClw 
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CsHjjCI l-Chloro-2,2-di- 

Contd. methylbutane 3:7590 

4- Chloro*2,2-di- 

methylbutane 3:7555 

C 7 H 15 CI 1-Chloroheptane 3:8250 

l-ChIoro-3-methyl- 
hexane 3:8155 

5- Chloro-2,3-di- 

xnethylpentane 3:8153 

CsIInCi 1-Chlorooctano 3:8585 

l-Chloro-2-ethyl- 
hexane 3:8370 

l-Chloro-3 -ethyl- 
hexane 3:9552 

l-Chloro-2-ethyl-3- 

methyl pentane 3:95G0 

l-Chloro-2,2,3,3-tetra- 
methylbutane 3:0945 

CflHtjCl 1-Chlorononane 3:8719 

CioHjtCl 1-Chlorodecane 3:8785 

l-Chloro-3,7-di- 
methyloctane 3:9740 

CiiHjjCI 1-Chloroundecane .... 3 : 8803 

CuHjsCI 1-Chlorododecane. . . . 3:8810 

CijHjjCI 1-Chlorotridecane . . . . 3:9859 

CnHaCl 1-Chlorotetradecane . . 3:9874 

CisHsiCl 1-Chloropentadecane . 3:9890 

CigHjaCl 1-Chlorohexadecane . . 3:0015 

CnHssCl 1-Chloroheptadecane . 3:0100 

CijHjjCI 1-Chloro-octadecane . . 3:0095 

2. With secondary halogen 

CjHjCl 2-ChIoropropane 3:7025 

CiHjCl 2-Chlorobutane 3:7125 

CjHuCl 2-Chloro pentane 3:7325 

3-Chloro pentane 3:7330 

3-Chloro- 2-methyl- 

butane 3:7275 

CjHuCl 2-ChIorohexane 3:7715 

3-Chlorohexane 3:7C70 


CeHnCl 3-Chloro-2-methyl- 

Contd. pentane 3:7565 

4-Chloro-2-me thyl- 
•pentane 3 : 7495 

2-Chloro-3-methyl 



pentane 

.. 3:9350 


3-Chlo ro-2, 2-di- 
me thy Ibutane 

. 3:7475 

CjHuCl 

2- Chloroheptane 

3- Chloroheptane . . . . 

4- Chloroheptane. . . . 

. 3:9432 
. 3:8080 
. 3:8095 


5-Cbloro-2-methyI- 
hexane 

. 3:7985 


2-Chloro-3-methyl- 

hexane 

4-Chloro-3-methyl- 
hexane 

. 3:9434 

. 3:9436 


2-Chloro-3-«thyl- 
pentane 

. 3:9438 


' 4-Chloro-2, 2-di- 
methylpentane. . . . 

. 3:9440 

CsHijCI 

2-Chloro-octane 

4-Chloro-octane 

. 3:8378 
. 3:9538 


6 -Chl oro-2-methyl- 
heptane 

. 3:9540 


3-Chloro-4-methyl- 
beptane 

. 3:9548 


2-Chloro-3.4-di- 
methylhexane 

. 3:9558 

CtHjjCl 

2- Chl orononane 

3- Chlorononane 

5-Chlorononane 

. 3:8635 
. 3:9638 
. 3:9640 

3. With tertiary halogen t , 
C«H,C1 ter-Butyl chloride .... 

. 3:7045 

CsHnCl 

fer-Amyl chloride. . . . , 

. 3:7220 

CgHuCl 

2-Chloro-2-methyI- 

. 3:7490 





3-Chloro-3-methyl- 

, 3:7585 





2-Chloro-2,3-di- 
methylbutane 

3:7600 

CrHuCl J 

2-Chloro-2-methyl- 

3:7945 


3-Chloro-3-metbyl- 

3:7950 
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B Dichloro Derivatives. 

1. With both chlorine atoms primary. 

2 . 

a. iwm cuionne atoms on same carbon. 

b. Both chlorine atoms on different carbons. 

3. TTtiA both chlorine atoms tertiary. 

4. «».-.» ...» - .... » 

5 . 

6 . 

C Trichloro Derivatives. 

1. - ' '■* 

2 . 

3. 

4. 


D. Tetracheoro Derivatives. 

1. TV'tth all four chlorine atoms Primary. 

3 . 


.5. 

6. TKttA two chlorine atoms primary, one secondary, and one tertiary. 

E. Pentachloro Derivatives. 

1. With all five chlorine atoms primary 

2. With four chlorine atoms primary and one secondary 

3. With three chlorine atoms primary and two secondary. 

4. With two chlorine atoms primary and three secondary 

5. TFi/A four chlorine atoms primary and one tertiary 

F. Hexachloro Derivatives 

1. With all six chlorine atoms primary 

2. With five chlorine atoms primary and one secondary. 

3. With four chlorine atoms primary and two secondary. 

G. Heptacbloro Derivatives. 

H. Octachloro Derivatives. 


UNIT 1. CHLORO SUBSTITUTION PRODUCTS OF SATURATED ACYCLIC 
HYDROCARBONS 


A. Monochloro Derivatives 


CsHiCI 

Iso amyl chloride 

, 3:7365 

1. With primary halogen 


Contd 

Neopentyl chloride. . . 

3:7200 

CHjCl 

Methyl chloride 

. 3:7005 

CjHuCl 

1-Chlorohexane 

3:7055 

CjIIiCl 

Ethyl chloride 

. 3:7015 


l-Chloro-2-methyl- 


CjHjCl 

C«H,C1 

n-Propyl chloride . 

3:7010 


pentane 

5-Chloro- 2-methyl- 

3:7503 

n-Butyl chloride. . ■ 

. 3:7100 


pentane 

3:7605 


Isobutyl chloride 

. 3:7135 


l-Chloro-3-methyl- 


CJI # C1 

n-Amyl chloride 

3:7400 


pentane 

3:0348 


*ec.-Bu ty I carbinyl 



1 -Chi oro-2-ethyl- 



chloride . . 

3:7345 


butane 

3:7720 



3:0990 
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XII-030, XIIv-(3I3)l via diazotization (9) (6) and reaction with ale. (9), or by reduction 
to 3,4,5-trichlorophenyIhydrazine and reaction of this with Fehling soln. (poor j-ield {6}) 
(5), see indie, refs.; for prepo. of C from 2,3-dichloroaniline [Beil. XII-6211 (7) or from 
2,6-dichIoroanIline [Beil. XII-62G] {7} (4) via diazotization and use of CujCI* reaction see 
rndic. refs.; for prepn. of 0 from 4-chloro-3,5-diaminobenzenesulfontc acid-l [Beil. XIV- 
718, XIVi-(727)] via conv. to 3,4,5-trichlorobenzenesulfonic acid-1 and subsequently hydro- 
lyzing the sulfonic acid group see (1).] 

[For forma, of C (together with other prod.) from a mixt. of o- and p-dichlorobenzenes 
with Clj (10), or from m-dichlorobenzene + AlClj -f Cl 2 (11), orfromtr-, £-,or 7 -benzene- 
hexachlorides with ale. KOH (5), or from tt-benzenehexa chloride with pyridine or quinoline 
(5), see indie, refs.] 

[C witli CI 2 in pres, of Al/Hg yields (9) exclusively 1,2,3,4-tetrachlorobenzene (3:0655), 
m.p. 44-45“ (9); 0 with liq. Cl* in s.t. at room temp, for 7 days adds 6 atoms halogen 
yielding (12) 1,1',2,2',3,3',4,5,6-enneachlorocycIohexane (1,2, 3-trichlorobenzene hexa- 
chloride), pr. from MeOH, m.p. S0° {12}.] 

[C on hydrolysis with steam at 550-800° over cat. yields (13) pyrogallol (1:1555); for 
behavior of G with NaOMe in MeOH sec (6) (14).] 

C on monomtration, e.g., by soln. of C (1 g.) in 5 ml. fumg. HNO3 (D = 1.49) (17), 
gives 100% yield (17) l,2,3-trichIoro-4-nitrobenzene [Beil. V-246], long colorless ndls. 
from ale., m.p. 56“ (15) (7), 55-56“ (17) (3) (note that the isomeric l^,3-trichloro-5- 
nitrobenzene [Beil. V-247, \V(131)] has m.p. 72*). 

C on dinitration, e.g., C (1 g.) refluxed 1 hr. with 5 ml. fumg. HXO3 ( D = 1.49) + 
5 ml. cone. H-SOi, then poured into aq. (17) (16), gives 100% yield l,2,3-trichloro-l,6-- 
dinitrobenzene, ndls. from hot ale., m.p. 92-93° (16) (17); this prod. (1 g). ktd. 1 hr. at 
100° with 5 g. aniline as directed (17) yields l,3-dianilino-2-chloro-4,G-dinitrobenzene, 
cryst. from CgHe or ale., m.p. 136-138° (17). [Note that an isomeric l,2,3-trichloro4,5- 
dinitrobenzene, cryst. from ale., m.p. 105-106° (16), has been obtd. by further nitration 
of l,2,3-trichloro-5-nitrobenzene (mentioned in preceding paragraph).] 

0 with chlorosulfonic acid as directed (17) gives 1,2,3-trichlorobenzenesulfonyI chloridtv 
4, m.p. 64-65° u.c. (17), 65-66° (2); this prod, with (NHj);COj readily yields (17) 1, 2,3* 
trichlorobenzenesulfonamide-4, m.p. 226-230° dec. u.c. (17). 


3:0990 (1) I.G., Brit- 319.149. Oct- 10. 1929; French 661.490. July 25. 1929; Cent. 1930, 1 740. 
(2) I.G., Brit. 2S7.17S, May 9, 192S; Cent. 1929, II 352. (3) Beilstem, Kurbatow, Ann. 192. 
234-235 (1878). (4) Dadieu, Pongratz, Kohlrausch. Monatih. 61, 431—132 (1932). (5) van 
der linden, Ber. 45, 231-247 (1912). (6) Holleman, Rec. tme. t him. 37, 196-201 (191S). (7) 
Korner. Contardi. Atti accnd. Lincei (5) IS, I 100 (1961). {>) Zunderwerke E- BrOun, A- G., 
Ger. 570,460. Feb. 16. 1933; Cent. 1933, I 2770. (9) Cohen. Hartley. J. Chem. Sac. 87, 1385- 
1366 (1905). (10) Britton (to Dow Chem. Co.), U-S. 1,923,419, Aug. 22. 1933; Cent. 1933, 
II 3619; C-A. 27, 60S6 (1933). , , , , 

- ‘ > - - - > 1 (12) van der linden. Ras. true. ehvn. 

March 15. 1932; Cent 1932. 1 2991; 
779-7 SO (W31). (15) Holloman, 
-j- (1921). (17) HuDt- " 



i3sg 


CHEMICAL TYPES INDEX 


CiHuCl 

3-Chloro-3-ethyl- 


CjoHjiCI 

4-Chloro-4-ethyl- 


Contd. 

pentane 

. 3:8055 

Contd. 

octane 

3:9736 


2-Chloro-2,3-di- 



3-Chloro-2,3-di- 



methylpentane . . . , 
3-Chloro-2,3-di- 

...3:9442 


methyloctane 

3:9738 


methylpentane. . . . , 

. 3:7970 


4-Chloro-4-n-propyl- 



2'Chloro-2,4-di- 



heptane 

3:9743 


methylpentane. . . . 

. 3:7750 


4-Chloro-2,4, 6-tri- 



3-Chloro-2,2.3-tri- 



methylheptane .... 

3:9744 


methylbutana .... 

3:4020 







B. Dichloro Derivatives 


C|H»C1 

2-Chloro-2-methyl- 
heptane 

. 3:8100 

1. With both chlorine atoms primary 


3-Chloro-3-methyI- 


a. Both chlorine atoms on same carbon 


heptane 

4-Chloro-4-methyl- 

. 3:9544 

CHjClj 

Methylene dichloride . 

3:5020 


heptane 

. 3:9550 

C 2 H«C1j 

1,1-Dichloroethane. . . 

3:5035 


3-ChIoro-3 -ethyl- 


CjHjCIj 

1 , 1-Dichloropropane . . 

3:7230 


hexane 


CiHjClj 

3:7550 

1,1-Dichlorobutane . . 


3-Chloro-2,3-di- 




methylhexane 

2-ChIoro-2,5-di- 

. 3:9554 


1 , l-Dichloro-2-methyl- 
propane 

3:7425 


methylhexane 

3-ChIoro-3 -ethyl-2- 

. 3:9556 

CiHjoCIj 

3:8015 

1,1-Dichloropentane. . 


methylpentane. . . . 

. 3:8210 


4,4-Dichloro-2-methyl- 







3:7885 


4-Chloro-2,2,4-tri- 






methylpentane . . 

. 3:8113 

OiHhCIi 

1,1-Dichloroheptane. . 

3:8650 

CjHj,C1 

3-Chloro-3-methyl- 


b. The 


different 


octane 

. 3:9642 



4-Chloro-4-methyl- 
octane 

. 3:9644 

CiHiClj 

1,2-Dichloroethane. . . 

3:5130 


3-Chloro-3-ethyl- 


CiH.Clj 

1,3-DichIoropropane. . 

3:5450 


heptane . 

4-Chloro-4 -ethyl- 

. 3:9646 

C*H,Cli 

1 ,4-Dichlorobutane 

3:5835 


heptane 

. 3:9648 


l,3-DichlorO-2-methyl- 



3-Cbloro-2,3-di- 



propane 

3:7960 


methylbeptane 

6-ChIoro-2,5-di- 

3:0650 

CjHioClj 

1,5-Dichloropentane. . 

3:8575 


methylheptane 

. 3:9652 


1 ,4-Dichloro-2-methyI- 



3-Ch\oTO-2,2,3-tn- 




3:8360 






methylhexane 

. 3:9654 

C«H U C1* 

1,6-Dichlorobexane. . . 

3:8720 


3-Cidoro-2 , 2-di - 
methyl-3-et hyl- 


CtHhCI, 

1,7-Dichloroheptane . . 

3:9422 


pentane 

. 3:9656 


l,5-Dichloro-3,3- 


CioUtiCl 

4-Chloro-4-methyl- 



dimethyl pentane . . . 

3:9430 


nonane 

5-C hloro-5-m ethyl- 

. 3:9730 

CtHuClj 

l,S-Dichloro-octane. . . 

3:8805 










c,n u ci» 

1,9-Dichlorononane. . . 

3:8880 


3-0 hi oro-3-cthyl- 






octane 

. 3:9734 

OislijoClj 

1,10-Dichlorodecane. . 

3:9720 
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2. With both chlorine atoms secondary 

C10H20CI2 

2,7-Dichloro-2,7- 


a. 

Both chlorine atoms on same carbon 


dunethyloctane. . . . 
3 , 4-D ichlor o-3 ,4- 

3:0840 

CjHeCla 

2,2-Dichloropropane . . 

3:7140 


dimethylhexane .... 

3:9724 

CiHsCk 

2,2-Dichlorobutane . . . 

3:7415 

4. With 

one chlorine primary 

and one 




secondary 


CsftioClj 

2,2-Dichloropentane. . 

3:7755 

CaHeClj 

1,2-Dichloropropane. . 

3:5200 


3,3-Dichloropentane. . 

3:7895 






C4H8CI2 

1,2-Dichlorobutane. . . 

3:76S0 


3,3-Dichloro-2- 



1,3-Dichlorobutane. . . 

3:7925 


methyl butane 

3:9230 

CsHioClj 

1,2-Dichloropentane. . 

3:8140 

CainClj 

2,2-Dichlorohexane. . . 

3:9342 


1,3-Dichloropentane. . 

3:9220 



1,4-Dichloropentane. . 

3:9224 









3:4325 


l,3-Dichloro-2-methyl- 

3:9228 





butane 


dimethylbutane 

3:8132 


3 ,4-D ichlor o-2-m ethyl- 
butane 

3:8075 

C7H14C12 

2,2-Dichloroheptane. . 
4,4-Dichlorobeptane . 

3:9424 

3:942G 

CfHiiClj 

1,2-Dichlorohexane . . 
1,5-Dichlorohexane. . . 

3:8380 

3:9340 


3,3-Dichloro-2,4-di- 
methylpentane 

3:7610 

C7H14CI2 

1,2-Dichloroheptane. . 

3:9420 

CaHitClj 

2,2-Dichloro-octane. . . 

3:8670 


l,2-DichIoro-4,4- 
dimethylpentane. . . 

3:8516 


3,3-Dichloro-2,2,4- 
trimethylpentane .. 


CaHuClj 

1,6-Dichloro-octane. . . 

3:9530 


3:9536 

1,7-Dichloro-octane. . . 

3:9532 

b. Both chlorine atoms on different car- 


4-Chloro-3- (chloro- 


bona 



methyl) heptane. . . 

3:9534 

C4H„C1 2 

d,I-2,3-Dichloro- 





butane 

3:7615 

CsilijUlj 

1,2-Dichlorononane. . . 

3:9632 


7neso2,3-Dichloro- 



butane 

3:7580 

5. With one chlorine primary 

and one 


2,3-Dichloropentane . . 

3:8010 

tertiary 

C4II8CI2 l,2-Dichloro-2- 



2,4-DIchloropentane . 

3:8120 

methylpropane 

3:7430 


2,3-Dichlorohexano 

3:8300 

CsHioCh l,2-Dichloro-2- 

3:7920 


2,5-Dichlorohexane . . 

3:8525 

methylbutane 

3,4-Dichlorohexane . . . 3:9344 

3. With both chlorine atoms tertiary 

2,4-Dichlort>-2- 

methylbutane 

C«BuCl* 2,5-Dichloru-2- 

3:8105 

CsHuClj 

2 ,3-Di chlor o-2,3- 
dimethylbutane . . . 

3:4520 

methylpentane 3:8540 

6. With one chlorine secondary and one 

C7H14CI2 

2,4-Dichloro-2,4- 
dimethylpentane . . 

3:9428 

tertiary 

CsSidCU 2,3-Dlchloro-2- 

methylbutane 

3:7975 

CjHuCla 

2, 6-Dichloro-2, 5- 
dimethylhexane. . . . 

3:1550 

C&SuCh 2,3-Dichloro-2- 

3:9346 

CtHuClj 

3 ,4-D ichloro-3,4- 
dimethylhexane. . . . 

2,6-Dichloro-2,6- 

3:8315 

C. Trichloro Derivatives 

1. With all three chlorine atoms primary 


dimethylheptane. . . 

3:0455 

CHClj Chloroform 

3:5050 
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C 2 H 3 CI 3 

1.1.1- Trichlorethane. . 

1.1.2- Trichloroethane . 

3:5085 

3:5330 

C , HgClg 

1,1, 1-Trichloropropane 

1 , 1,3-Tnchloropropane 

3:5270 

3:5060 

CtHaCU 

4,4 ,4-Trichloro-2- 



methyl butane .... 3:9216 


2. With two chlorine atoms primary and 
one secondary 


CjHsClj 

1 , 1 , 2 -Triebloropropane 

3:5630 


1 ,2,3-Tricbloropropane 

3:5840 

CgHrCU 

1,1, 3-Trichloro butane. 

3:9086 

CjHgCIg 

l,3-Dichloro-2-(chloro- 



methyl) butane .... 

3:9218 

3. two chlorine atoms primary and 

one tertiary 


c t n,ch 

l,l,2-Trichloro-2- 



methylpropane .... 
l,2,3-Trichloro-2- 

3:5710 


methylpropane 

3:5885 

4. With one chlorine atom primary and 

two secondary 


C 3 H 5 G 3 

1,2,2-Trichloropropane 

3:5475 

C 4 H 7 CI 3 

1,2,3-Trichlorobutane 

3:5935 

5. With 

one chlorine each 

primary, 

secondary, nntf tertiary 


CgHjCla 

1 ,2,3-Trichloro-2- 
methylbutane . 

3:6100 

6 . With oil three chlorine atoms secondary 

C 4 H 7 CI 3 

2,2,3-Trichlorobutane . 

3:56S0 

7. With 

two chlorine atoms secondary 

and one tertiary 


CgHgCla 

2 ,3 , 3-Tri chloro-2- 



methylbutane 

3:4755 

D. Tetrachloro Derivatives 


!• With all four chlorine atoms 

primary 

ecu 

Carbon tetrachloride . 

3:5100 

QHrCU 

1.1 . 1 .2- Tetrar:hloro- 
ethane 

1 . 1 .2.2- Tetr achloro- 

3:5555 


ethane 

3:5750 

C 4 H 6 Cl4 

l,l,3~Trichloro-2- 



(cbloromethyl)- 
propane . 

3:9084 

CjEjCh 

l,3-DichlorO'2.2-ina- 



(chloromethyl)- 
propane 

3:2657 


2. With three chlorine atoms primary and 
one secondary 


CsHiCh 

1,1, 1 ,2-Tetracbloro- 



1 ,1,2,3-Tetrachloro- 
propane 

. 3:6035 

C4H(Cl4 

1 , 1 , 1 , 2-Tetrachl oro- 
butane 

3:5622 

3. With two chlorine atoms primary and 
two secondary 

CjH4Cl4 

1.1 .2.2- Tetrachloro- 

propane 

1 .2.2.3- Tetrachloro- 

propane 

3:5825 

3:5895 

C«H 6 Cl4 

1 ,2,3,4-TetrachIoro- 
butane 



(liquid isomer) 

3:9082 

CeHioCh 

1 , 1 ,2,2-Tetrachloro- 



hexane 3:9332 

4. With one chlorine atom primary and 
three secondary 

CiHeCU 1,2,2, 3-Te tra chloro- 

butane 3:9078 

1 .2.3.3- Tetrachloro- 

butane 3:9080 

5. With three chlorine atoms primary and 
one tertiary 

CiHeCh l,l,l,2-Tetrachloro-2- 

methyl propane 3 : 4725 

1.1.2. 3- Tetr achloro-2- 

methylpropane . . 3 : 6165 

1.2.3- Tnchloro-2- 
(chloromethyl)- 

propane 3 : 6335 

6 . With two chlorine atoms primary, one 
secondary, and one tertiary 

CjHgCU l,2,3-Trichloro-2- 

(chloromethyl)- 
butane 3:5230 


E. Pentachloro Derivatives 

1 . With all five chlorine atoms primary 

CjHCls Pentachloroethane. . . 3:5880 

2. With four chlorine atoms primary and 
one secondary 

CjHjC 1$ 1,1, 1,2, 3-Pen tachloro- 

propane 3:4740 

1 , 1 , 2 ,3 , 3-Pentachloro- 
propane 3:6280 
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CeHuCI 2-Chlorohexene-l 3; 7530 

3- C hlorohex ene-3 ..... 3 : 7535 

2- Chloro-3,3-dimethyl- 

butene-1 3:7340 

C7HuC 1 2-Cbloroheptene-l .... 3 : 79SS 

4- Chlorohept ene-3 . , . . 3:8023 

3- Chloro-2,4-dimethyl- 

pentene-2 3:7G05 

CgHuCl 2-Chloro-octene-l ... 3 : 834G 

2-Chloro-octene-2 .... 3:8345 

4- Chloro-octene-4 . , , 3:8230 

' 2-CJbloro-3~elhyI-3- 

inethylpentene-1 . . . 3:8115 

CiqHisCI 5-Chlorodecene-5 3:9712 


bs DICBLORO 

CsHiCIi 2,3-DichIoropropene-l 3:5190 

C*HbC1i 2,3-Dichlorobutene-l . 3:9074 


1 .2- Di chlorobutene>2 

(h.-b) 3:5615 

1.2- Dichlorobutene«2 

(l.-b.) 3:5360 

1.3- DichIorobutene-2 . 3:5550 


CaHgCU 2.5-Dichloropentene-2 3:9202 

3.4- Dichloropentene-2 3 : 8045 

l,3-Dichloro-2-methyl- 

butene-2 3 : 8170 

bj POPYCHLOKO 

C«HtCb 1,2,4-Trichloro- 

butene -2 3 : 9062 

2.3.4- Trichloro- 

butene-2 3 : 9064 

C 4 H 4 CI 1 2,3,3,4-Tetrachloro- 

butene -1 3 : 9060 

2. With two chlorine atoms on C attached 
to unsatuiation 

a. Both these chlorines axe on same 


C atom 

CjHiCl 1 1 , 1 -Dichloroethylen e . . 3:5005 

CjlLClj 1,1-Dichloropropene-l 3:6120 

C«HjCl* l,l-Dichloro-2-methyl- 

propene-2 3:5300 

.CjHCU 1,1,2-Trichloro- 
ethylene 3:5170 


CsHjCij 

1,1, 2-Trichlor 0 - 
propene -1 

. 3:5395 

C«H 6 C1j 

1, l,3-Trichloro-2- 
methylpropene- 1 . . , 

3:5025 

CtHjClj 

1,1,2-Trichloro- 
hexene -1 

3:9326 

CtCU 

Tetrachloroethylene . . 

3:5460 

CsHCb 

1,1,2,3,3-Pentachloro- 
propene -1 

3:6075 

CsCU 

HexacUoropropene . . . 

3:6370 


These two chlorines are 1 
ent carbons 

)n differ- 

QHjCJj 

Cl Cl 

cis-l,2-Dichloc<b 

ethylene 

lrans-1 ,2-Dichloro- 
ethylene. 

3:5042 

3:5028 

CjH«C1j 

1.2- Dichloropro- 
pene -1 (h.-b. isomer) 

1 .2- Dichloropropene-l 

(l.-b. isomer) 

3:5150 

3:5110 


cts-2,3-DichIoro- 

butene -2 

irans-2,3-Dichloro- 
butene -2 

3:5500 

3:7395 

CtHioCIj 

1,2-DichIorohexene-I . 

3:9330 

C*HClj 

1,1,2-Trichloro- 
ethylene I . . . 

3:5170 

CjHgCU 

1,1,2-Trichloropro- 

3:5395 


1 , 2,3-Tri chi oropro- 
pene -1 

3:5050 

CjHjCh 

1 ,2,3,3-Tetrachloro- 
propene -1 

3:5920 

C 4 CI 4 

Tetrachloroethylene . . 

3:54GQ 

C 4 HjC 1 8 

1 , 1 , 2 ,3 ,4 , 4-Hexa- 
chlorobutene -2 

(liquid isomer) 

(solid isomer) 

3:9046 

3:1945 

C«HsCU 

1,2,3, 4.5,6-Hexa- 
chlorohexene-3 

3:1220 



CHEMICAL TYPES INDEX 


1395 


3. With none of the chlorine atoms on C 
attached to unsaturation 
a. Monochloro 


C 3 H 5 CI 3-Chloropropene-l .... 3:7035 

C 4 H 7 CI 3-Chlorobutene-l 3:7090 

4-Chlorobutene-l .. . 3:7151 

l-Chlorobutene-2. . .. 3:7205 

3- Chloro-2-methyl- 

propene-1 3:7145 

CsHjCl 3-Chloropentene-l. .. 3:7260 

4- Chlor opentene-1 . . 3:7350 

5- Chloropentene-l . . 3:7410 

1- Chloropentene-2. ... 3 : 7470 

4- Chloropentene-2 .. 3:7400 

5- Chloropenteae-2. . . 3:7455 

2- (Chloromethyl)- 

butene-1 3:9214 

3- Chloro-2-methyl- 

butene-1 3:7300 

l-Chloro-2-methyl- 
butene -2 . . 3:7485 

4- Chloro-2-methyl- 

butene-2 3:7465 

CjHuCl 3-Chlorohexene-l . . 3:9334 

4- Chlorohexene-l .. . 3:7655 

5- Chlorohexene-l 3:7665 

l-Chlorohexene-2 . .. 3:7620 

4-Chlorohexen e-2 .. 3:7675 

l-Chlorohexene-3 3:933G 

3- ChIoro-2-methyl- 

pentene -1 3 : 7660 

4- Chloro-4-methyl- 

pentene-1 3 : 7500 

5- Chl or o -2-metby 1- 

pentene-2 3 : 7915 

4-Chloro-3 -methyl- 

pentene-2 3 : 9338 

l-Chloro-2,3-di- 
methylbutene-2. . . 3:7520 

CjHuCl 3-Chloroheptene-l 3:9412 

4-Chloroheptene-2 . . . 3:8050 

4-C hloro-5-me thyl- 

hexene-1 3:7730 

4-CMoro-3-m ethyl- 

hexene-2 3 : 9414 

4-Chloro-5-me thy 1- 
hexene-2 3:7890 


CjHuCl 4-Chloro-2,4-dimethyI- 
Contd. pentene-1 3:7725 

4-Chloro-2, 4-dimethyl- 

pen tene-2 3:9418 

CgHisCl 3-ChIoro-octene-l . . . , 3:9518 

4-Chloro-octene-2 . . . . 3:8185 

4-Chloro-6-methyl- 
heptene-1 3:8205 

6-Chloro-2-methyl- 
heptene-2 3 : 9520 

4-ChJoro-3-methyI- 
heptene-2 3:9524 

4-ChIoro-6-methyl- 

heptene-2 3 : 9525 

6-Chloro-4-inethyl- 
heptene-3 3 : 9526 

4-Chloro-2,5-dimethyl- 
hexene-2 . . . . 3 : 9529 

4- Chloro-3,5-dimethyl- 

hexene-2 3 : 9528 

2-Chloro-2,5-dimethyl- 
hexene-3 3:9527 

l-Chloro-4-ethyI- 
hexene-3 3:8510, 

CjHnCl 4-Chloro-7-methyI- 

octene-2 3:9628 

5- Chloro-4-methyl- 

octene-3 .. 3:9624 

4-Chloro-3,6-dimethyI- 
heptene-2 3:9630 

CjoHijCI 4-Chloro-3,7-dimethyl- 

octene-2 3:9714 

4-Chloro-3 ,4-diethyl- 
hexene-2 3:9716 

b. Dichloro 

CjHiCli 3,3-DichIoropropene-l 3:5140 

C 4 H 6 CI 2 3,4-Dichlorobutene-l . 3:5350 


l,l-Dichlorobutene-2 . 3:7685 
l,4-Dichlorobutene-2 . 3 : 5725 

3-Chloro-2- (chloro- 


methyl) propene-1 . . 3:5633 
3 , 3-Di chi oro-2-methyl- 
propene-1 3:7480 

CtHjClj 3-Chloro-2-(chloro- 

m ethyl) -butene-1 ... 3 : 9206 

3 , 3-Di chloro-2-me thy 1- 

butene-1 3:7690 

1 i4-Dichloro-2-methyl- 
butene-2 3:9204 
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c. 

Polychloro 


CiHsClj 

l-Chloro-2-(chloro- 

CjHjCIj 


3,3,3-TrichIoro- 



metbyl)-butadiene- 



propene -1 

3:5345 



CJIsClj 


3,3,3-Tnchloro-2- 

• 

c. 

Cj series 



methylpropene- 1 . . , 

3:5605 

CgHjCl 

3-Chlorohexadicne-l,3 3:9312 

C 4 H 1 CI 4 


1,1,1,4,4-Pentachloro- 



l-Chloro-3-methyI- 



butene -2 

3:9054 


pentadiene-1, 3 3:9316 

2-Chloro-3-methyl- 

C 4 H 2 CI 6 


Hexachlorobutene-X. . 

3:9048 


pentadiene-1 ,3 3:9318 



Hexachlorobutene-Y. . 

3:9050 

CjHjCIj 

3 ,3-Dichlorohexa- 

B. Of Diolefins 



diene-2,4 ,3:9310 

I. With 

" cumulative" unsaturation 

C«H 6 Cl4 

1,3,4,6-Tetrachloro- 

C 4 ILCI 


4-Chlorobutadiene-l ,2 

3:7225 


heradiene-2,4 3:9306 

CjHjCl 


l-Chloro-3-methyl- 


a. 

Cg series 



butadiene- 1,2 

3:7390 

CgHuCl 

3-ChIoro-octadiene-l ,3 3 : 9506 

C»H#C1 


l*Chloro-3-methyl- 


3. With " isolated " unsaturation 



pentadiene- 1 ,2 

3:9314 

CTjCIj 

3,3,6-Trichlorohexa- 

C 7 HI 1 C 1 


l-Chloro-3-ethyl- 



diene-1,4 3:9308 



pentadiene-1, 2 

3:9406 

C 7 H 11 CI 

4-Cblorohepta- 

2.' With 

‘’conjugated" unsaturation 


diene-1,6 3:8085 

a. 

C 4 series 


CjHuCl 

2-Chloro-6-methyl-5- 

C«HtCl 


1-Chlorobutadiene-l ,3 

3:7210 


methylenebeptene-2 3:9614 



2-Chlorobutadiene-l,3 

3:7080 







C. OfTriolefinS 

(J 4 U 4 CI 2 


1 ,2-Dichlorobuta- 

3:9057 

CgHtClj 








2,3-Dichlorobuta- 





diene-1,3 

3:6220 

C6H»CU 

3,4,6-Trichlorohexa- 

triene-1 ,2,4 • ■ 3 : 9302 

CfcHiCl* 


1 ,2.3-Trichlorobuta- 





diene-1,3 

3:9052 

D. Of Tetraoleflns 

C4H 2 Cl4 


1 ,2,3,4-Tetrachloro- 
butadiene-1,3 


CgHtCI 

3-Chlorohexa- 

tetraene-1,3,4,5. • • • 3:7735 



(solid isomer) 

(liquid isomer) 

3:0370 

3:6150 

C 6 H 4 CU 

3,4-Dichlorohexa- 

tetraene-1,2,4,5. . . . 3:9300 

C 4 HCI 4 


1,1,2,3,4-Pentachloro- 
butadiene-1,3 

3:9044 

E. Of Alkynes 






C 4 CU 


Hexacblorobuta- 

3:6425 

ing triple bond 




a. 

Monochloro 

b. 

C$ 6eries 


CjHCl 

Chloroacetylene 3:7000 

CjHjCl 


3-Chloropenta- 
diene-1,3 

3:7360 

CgHgCl 

1-Chlorohexyne-l .... 3:9320 



l-Chloro-2-methyl- 


C?HnCl 

1-Chloroheptyne-l .... 3 : 8032 



butadiene-1,3 

3:9200 


l-Chloro-3-ethyl- 
pentyne-1 3:9410 



3- Chloro-2-methyl- 

butadiene-1,3 

4- Chloro-2-methyl- 

3:7290 

CgHuCl 

1-Chloro-octyne-l 3:9510 

1-Chlorononyne-l .... 3 : 9618 



butadiene-1,3 

3:7355 

C»HuCl 
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b. 



GgHuCl 

3-Chloro-3-methyI- 


CiCl 2 

Dichloroacetylene. . . . 

3:5010 


heptyne-4 

. 3:9516 

2. With chlorine (s) attached to 

some C 

CjHuCl 

2-Chloro-2-methyl- 
octyne-3 

, 3:9622 

other than that bearing triple bond 


a. 

Monochloro 


CjoHhCI 

3'Chloro-3-methyl- 






nonyne-4 

, 3:9710 


Si CHLORINE IS PRIMARY 





CjHjCI 

3-Chloropropyne-l .... 

3:7100 

b. 

Dichloro 





UgliuUlj 

2,5-Dichloro-2,5- 


CiHjCl 

I -ChIorobutyne-2 

3:7175 


dimethylhexene-3 . . 

, 3:9504 

CaHuCI 

l-ChIoro-octyne-2 .... 

3:9514 

F. Of Alkadi-ynes 





C«C1* 

1 ,4-Di chlorobuta- 



CHLORINE IS TERTIARY 



di-yne-1,3 

3:9040 

CsHtCI 

3-Chloro-3-methyl- 






butyne-1 

3:7155 

G. Of Alkenynes 





C«HjCi 

l-Chlorobu ten-3- 


c«u 9 a 

3-Chloro-3-methyl- 



yne-1 

3:7070 


pentyne-1 

4-Chloro-4-methyl- 

3:9322 

CjH»Cl 

5-Chloro-5-methyl- 



r pentyne-2 

3:9324 


hexen-l-yne-3 

3:9402 


UNIT 3. CHLORO SUBSTITUTION PRODUCTS OF HYDROCARBONS 
CONTAINING CYCLIC NUCLEI 
(Summary of Classification of Unit 3) 

A. Of Cycloalkanes. 

B. Of Mononuclear Aromatic Hydrocarbons. 

1. IFt’lA all chlorine in nucleus. 

2. With all chlorine in side chain(s). 

а. Saturated side chain (s). 

б. Unsaturated side chain (s). 

3. TT»/A chlorine both in ring and in side chain(s). 

C. Of Polynuclear Aromatic Hydrocarbons. 

1. With all chlorine in nucleus. 

a. Systems with uncondensed rings. 

b. Systems with condensed rings. 

2. With oil chlorine in side chain(s). 

a. Systems with two uncondensed rings. 
i>. Systems with two condensed rings. 

c. Systems with three uncondensed rings. 

3. TYt/A chlorine both in nucleus and side chain. 


UNIT 3. CHLORO SUBSTITUTION PRODUCTS OF HYDROCARBONS 
CONTAINING CYCLIC NUCLEI 


A. Of Cycloalkanes 

C»H»C1 Chlorocyclopentane. . . 3:7545 

CeHuCl Chlorocyclohexane. . . . 3:8040 

CjHjCU cis-1 . 2,3,4, 5,0-Hexa- 

chlorocyclohexane . . 3:4410 
frans-1 ,2 ,3 ,4 , 5 , 6-IIexa* 

chlorocyclohexane . . 3 : 4000 


B. Of Mononuclear Aromatic 
Hydrocarbons 

1. With all chlorine in nucleus 
CjHjCl Chlorobenzene 3:7903 

CeH^Cli o-Dichlorobenzene ... 3:6055 

m-Dichlorobenzene . . . 3:5960 

p-Dichlorobenzene 3:0980 
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CaHjClj 1,2,3-Trichlorobenzene 3:0990 

1.2.4- Trichlorobenzene 3 : 6420 

1.3.5- Trichlorobenzene 3:1400 


CeHz&i 1,2,3,4-Tetraehloro- 

» benzene 3:0655 

1.2.3 .5- Tetrachloro- 

benzene 3:0915 

1.2.4.5- Tetrachloro- 

benzene 3 : 4115 

C t HCU Pentachlorobenzene .. 3:2290 

CeCla Hexachlorobenzene . . . 3:4939 

C 7 H,C1 o-Chlorotoluene 3:8245 

m-Chlorotoluene 3:8275 

3 >-Chlorotoluene 3:8287 

CjHeClj 2,3-Dichlorotoluene. . 3:6345 

2.4- Dichlorotoluene. . . 3:6290 

2.5- Dichlorotoluene. . . 3 : 6245 

2.6- Dichlorotoluene ... 3 : 6270 

3.4- Dichlorotoluene ... 3 : 6355 

3.5- Dichlorotoluene. . . 3 : 6310 


C 7 H 5 CI 3 2,3,4-Trichlorotoluene 3:0425 

2.3.5- Trichlorotoluene 3:0610 

2.3.6- Trichlorotolueno 3:0625 

2.4.5- Trichlorotoluene 3:2100 

2.4.6- Trichlorotoluene 3:0380 

3,4,5-Trichlorotoluene 3:0580 

C 7 H 4 CI 4 2,3,4,5-Tetrachloro- 

toluene 3:2710 

2.3.4.6- Tetrachloro- 

toluene 3:2480 

2,3,5,0-TetrachIoro- 

toluene 3:2575 

CjHjCl* 2,3,4,5,6-Pentachloro- 

toluene 3:4937 

CgHgCl o-Chloro-ethylbenzene 3:8550 

p-Chloro-ethylbenzene 3:8570 ' 

3- Chloro-l, 2-dimethyl- 

benzene 3:8645 

4- Chloro-l ,2-dimethyl- 

bcnzene 3: 8075 

2-Chloro-l ,3-dimethyl- 
benzene 3:8590 

4-Chloro-l ,3-dim ethy 1- 
benzene 3:8665 

6 -Chlor o-l ,3-dimethyl- 
benzene 3:8640 

2-Chloro-l ,4-dim ethyl- 
benzene 3:8600 

CjHnCl 4-Chloro-isopropyl- 

benzene 3:8705 


CjHnCl 

2-Chloro- 1 , 3 ,5-tri* 


Contd. 

methylbenzene 

3:8725 

CioHuCl 

2-ChIoro-p-cymene . . . 

3:8775 


3-Chloro-p-cymene . . . 

3:8770 

2. With all chlorine in side chain{s) 

a. 

Saturated side chain(s) 


C 1 H 1 CI 

Benzyl chloride 

3:8535 

CjHgClj 

Benzal (di)chloride. , . 

3:6327 

C 7 H s C1s 

Benzotrichloride 

3:6540 

C 1 II 9 CI 

a-Chloroethylbenzene 

3:8667 


/3-Chloroethylbenzenc . 

3:8712 

CsHjCli 

«, 0 -D i chloro ethyl- 



benzene 

3:6685 

CgHjCl 

o-Xylyl chloride 

3:8710 


m-Xylyl chloride 

3:8700 


p-Xylyl chloride. 

3:SG60 

CjHsClj 

o-Xylylene (di)- 



chloride 

m-Xylylene (di) 

3:1010 


chloride 

p-Xylylene (di)- 

3:0310 


chloride 

3:2825 

CjHuCl 

7 -Chloro-n-propyl- 



benzene 

a-Chloroisopropyl- 

3:8777 


benzene 

3:9610 

CioHuCl 

2,3,6-Trimethylbenzyl 

3:9701 


chloride 

2,4,5-Trimethylbenzyl 


chloride 

2,4,6-Trimethylbenzyl 

3:9702 

1 

chloride 

4-Isopropylbenzyl 

3:0372 


chloride 

0-Chloro-Jcr-butyl- 

3:8795 


benzene 

3:8780 


6 . Unsaturated side cham(s) 

CgHsCI u-Chlorophenyl- 

acetylene 3:9494 

o-Chlorophenyl- 

acetylene 3: 9497 

m-Chlorophenyl- 

acetyleno 3 : 9500 

p-Chlorophenyl- 

acetylene 3:0590 

CgHjCl a-Chlorovinylbonzeno 3:8715 

1 0-Chloro vinyl benzene. 3:8717 
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CjHjCI 1-Chloro-l-phenylpro- 

pene-1 3:9604 

2- Chloro-l-phenylpro- 

pene-1 3:9G06 

3- Cbloro-l-phenylpro- 

pene-1 3;0010 

l-Chloro-2-phenylprO' 
pone-1 3:8743 

1- Chloro-3-phenylpro- 

pene-1 3:8737 

2- ChIoro-3-phenyIpro~ 

pene-1 3:9608 

3. With chlorine both in ring and in side 
chain(s) 


CiHtCIt o-Chlorobenzyl 

chloride 3 : 64 00 

m-Chloro benzyl 

chloride 3:6445 

p-Chlorobenzyl 

chloride 3:0220 

CjHiClj 2,6-DicMorobenzyl 

chloride 3 : 0410 

3.4- DichlorobenzyI 

chlonde 3; 6795 

3.5- Dichlorobenzyl 

chloride 3:0350 

o-Chlorobcnzal 

(di) chloride 3:6025 

ro-Chlorobenzal 

(di) chloride 3:6710 

p-Chlorobenzal 

(di) chloride 3:6700 

CjHiCU 2,4-DichlorobenzaI 

(di)chlonde 3:9399 

2.5- Dichlorobenzal 

(di) chloride., ... . 3:0490 

2.6- Dichlorobenzal 

(di)chloride 3:9393 

3 .4- D i chloroben zal 

(di) chloride 3:6867 

3.5- D ichloro benz al 

(da) chloride 3:0370 

. o-Chlorobenzotri- 

chloride 3:6380 

m*Chlorobenzotri- 

chloride 3:6845 

P-Chloroben zo t ri- 
chloxide 3:6825 

CjHjCh 2,3,4-Trichloroben2al 

(di)chlonde 3:2213 

2.3.6- Trichlorobenzal 

(di) chloride . 3:2178 


CrHjCls 

2,4 , 5-Trichi oroben zal 


Contd. 

(di) chloride 

2,4 , 6-Trichlorobenzal 

3:6910 


(di)chloride 

3:0142 

CtHsCIs 

2.3.4.5- Tetrachloro- 
benzal (di) chloride , 

2.3.4.6- Tetrachloro- 

3:9397 


benzal (di) chloride . 
2,3,5, 6-T etrachloro- 

3:6980 


benzal (da) chloride . 

3:69S0 

CiHCIs 

Pentachlorobenzal 



(da)chlonde i . 

3:3590 


C. Of Polynuclear Aromatic Hydrocarbons 
1. With all chlorine in nucleus 

а. Systems with uncondensed rings 

CuHtCl 2-Chlorobiphenyl . .. 3:0300 

3- Chlorobiphenyl ... 3 : 8940 

4- Chlorobiphenyl 3:1912 

CxjHsCIj 2,2 '-Dichlorobiphenyl . 3 : 1325 

2.3- Dichlorobiphenyl 3:9850 

2,4 '-Dichlorobiphenyl 3:0670 

2,5-Dichloro biphenyl . 3:9854 

3,3'-Dichlorobipehnyl 3:0180 

3.4- Dichlorobiphenyl . 3:0685 

3.5- Dichlorobiphenyl . 3:0360 

4,4 , -Dichlorobiphenyl. 3:4300 

CiiH»Clj 4,4'-Dichlorodiphenyl- 

methano. . . • • . 3:1057 

ChHioCI* I,l-Di-(p-chloro- 

phenyljethylene ...3:2475 
CuHiiCh l,l-Di-(p-chloro- 

phenyi) ethane 3:0995 

б. Systems with condensed rings 


CwHtCl l-Chloronaphthalene . 3:6S78 

' 2-Chloronaphthalene . 3:1285 

CioHsCl* 1,2-pichloronaphtha- 

lene 3:0320 

1.3- Dichloronaphtha- 

lene 3:1310 

1 .4- DicUoronaphtha- 

lene . . ... 3:1655 

1.5- Dichloronaphtha- 

lene 3; 3200 

1 . 6- D icblor onaphtha- 

lene 3:0810 

1 .7- Dachloron3phtha- 

lene 3:1385 

1 .8- Dichloron aphthar 

lene 3; 2435 

2, 3-Dichloronaphtha- 
lene 3 : 3665 

2 . 6- Di chloronaphtha- 

lene 3:4040 

2 .7- Di cbloronaphtha- 

lene 3:3445 
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CioHiCU 

1,2,3-Trichloro- 



naphthalene 

1,2,4-Trichloro- 

3:2125 


naphthalene 

3:2490 


1,2,5-Trichloro- 



naphthalene 

1,2,6-Trichloro- 

3:1930 


naphthalene 

1 ,2,7-Trichloro* 

3:2515 


naphthalene 

1,2,8-Trichloro- 

3:2325 


naphthalene 

, 1,3,5-Trichloro- 

3:2220 


naphthalene 

1,3,6-Trichloro- 

3:3015 


naphthalene 

1 ,3,7-Trichloro- 

3:1975 


naphthalene 

1,3,8-Trichloro- 

3:3400 


naphthalene 

1,4,5-Trichloro- 

3:2420 


naphthalene 

1 ,4 , 6-Trichloro- 

3:4005 


naphthalene 

2.3.5- Trichloro- 

naphthalene 

2.3.6- Trichloro- 

naphthalene 

3:1625 


3:3300 


3:2455 


Octacldoronaptha- 



lene 

3:4893 

CwHgCh 

1,2,3,4-Tetrachloro- 
1 ,2,3,4-tetrahydro- 



naphthalene 

5,6, 7,8-TetrachIoro- 
1,2,3,4-tetrabydro- 

3:4750 


naphthalene 

3:4703 


9,10-Dichloro- 



anthracene 

3:4916 


2. With all chlorine in side cftam(i) 
a. Systems with two uncondenscd 


rings 

CuHuCl a-Chloro- 

diphenylmethane... 3:00G0 

CijHjdCIj er.ct-Dichloro- 

diphenylmethane . . . 3:6960 

CuHuCl 1,1-Diphenylethyl 

chloride 3:9370 

2,2-DiphenyJethyl 
chloride 3 : 9871 

CmHhCIj d,M,2-Dichloro-l,2- 

diphenylethane 3:2570 

meso-1 ,2-DI chloro-1 ,2- 
diphenyl ethane 3 : 4851 

l.l-Dichloro-2,2- 

diphenylethane 3:1940 


CuHuCIj 1 , 1 , 1-Tri chloro-2,2- 

’ ' diphenylethane 3:1420 

ChHwCU 1,1,2,2-Tetrachloro-l, 

2-diphenylethane. . . 3:4496 

CuHioCl 2 cts-l,2-Dichloro-l,2- 

diphenylethylene .. 3:13S0 
<rans-l,2-Dichloro- 
1 ,2-diphenylethyI- 
ene 3:4210 

l,r-Dichloro-2,2-di~ 
phenylethylene 3:1938 

h. Systems with two condensed rings 

CjiH s Cl l-(Chloromcthyl)- 

naphthalene 3 : 0250 

2-( Chloromethyl) - 
naphthalene 3:0747 

c. Systems with three uncondensed 
rings 

CuHuCl a- Chloro t riphenyl- „ 

methane 3:3410 

CmHuCI l-ChIoro-1,2,2- 

triphenylethyleno . . 3:3560 

3. With chlorine both in nucleus and in 


side chain 

CnHioCU l,l-Dichloro-2,2- 
6ts-(p-chloro- 

phenyl)ethane 3:3320 

l,l-Dichloro-2-(o- 

chlorophenyl)-2-(p- 

chlorophenyl)- 

ethane............ 3:1890 


CuHjCls 1, 1,1 -Trich loro-2,2- 

bw-(o-chlorophenyl)- 

ethane 3: 9865 

1,1, l-TriehIoro-2,2- 
bis-(p-chloro- 

phenyl) ethane 3:3298 


1 , 1 , l-TrichIoro-2-(o- 
chlorophenyI)-2-> 
(p-chlorophenyl)- * 

ethane 

1,1 ,l-Trichloro-2-(m- 
chlorophenyI)-2- 
(p-chlorophenyl) - 
ethane 


3:1820 

3:9867 


CuHaClf 1,1,1, 2-Tctrachloro-2, 
2-Ms-(p-chloro- 
phenyl) ethane 


3:2477 



CuH^Cfe 


Be3. S.N, 479 


3.-0093 l^-Di-^CHLOROPHEKYDETHAIfE 


M.P. 51-55'’ {U 


Ox 

o 


B.P. 143-145° at 2 mm. (1) 


Colorless cryst. from 90% AcOH. — Note that, when pure, neither solid C nor its solns. 
mow any fluorescence either in visible or ultraviolet light. (1). — Note also that, although 
tap. of Ois identical with that of its next lower homolog, viz , di-(p*chloropJ}ertyl}methflne 
(4,4’-dichloro<liphenylmethanc) (3:1057), nevertheless the m.p. of their mixture is de- 
pressed U> 49-50° {!). 

|For prepn. of 0 from l,l-di-(p-chlorophcnyl)ctbylene (3.2475) by cat. hydrogenation 
(02% yield) we (l);for formn.of Cfrora chlorobenzene (3:7903) n sth acetylene in presence 
of AlCh we (2), but note that by this method various undetermined impurities which show 
blue fluorescence are also formed (l).] 

6 on o.r/dn. with CrOa/AcOH + trace of HjSO* gives (1) 4,4'-diehlotobcnrophenonc 
(3:4270), mp. £42-144°. 

Cldoes not (l> yield an addn. prod, with PkOR. 

5:W95 (l) Gnmunitt, Buck. Becker. J. Am Ch*m Soc 67, 22G5-22GG <IW$). <2} Cook. 

Chamber*. J. Am. Chem. Hoc. 43, 33 s (1921). 
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UNIT 4. CHLORO SUBSTITUTION PRODUCTS OF HYDROXY COMPOUNDS 


A. Of Alcohols 

1. Of acyclic alcohols 

a. Saturated monohydric 


ai 

PRIMARY 


CjHiOCI 

2-ChloroethanoI-l .... 

3:5552 

CjHiOCla 

2,2-Dichloroethanol-l . 

3:5745 

CjHjOCIj 

2,2,2-Trichloro- 



ethanol-1 

3:5775 

CjHjOCl 

2-Chloropropanol-l . . . 

3:7917 


3-Chloropropanol-l . . . 

3:8285 

CsHeOCIa 

2,3-Dichloro- 



propanol-1 

3:60(50 

G 4 H 9 0C1 

2-Chlorobutanol-l 

3:9160 


3-Chlorobutanol-l .... 

3:9165 


4-Chlorobutanol-l .... 

3:9170 

c«h,oci 3 

2,2,3-Trichloro- 



butanol-1 

3:1336 

C<H,OCl 

2-Chloro-2-methyl- 



propanol-1 

3-Chloro-2-mcthyl- 

3:7905 


propanol-1 

3:9180 

CjHuOCl 

5-Chloropentanol-l . . . 

3:9295 

CsHuOCl 

6-Chlorohexanol-l 

3:9395 

C7H1SOCI 

7-Chloroheptanol-l . . . 

3:0013 

CaHuOCl 

8-Chloro-octanoI-l. . . . 

3:9590 

CsHuOCl 

9-Chlorononanol-l .... 

3:0170 

CioHjiOCl 

10-Chlorodecanol-l . . . 

3:0014 

CuHjiOCl 

12-Chloro- 



dodecanol-1 

3:0172 

ChHjjOC! 

14-Chloro- 



tetradecanol-l 

3:0375 

CijHsOCI 

16-Chloro- 



beiadecanol-1 

3:0525 

CisHjjOCI 

18-Chloro- 



octadecanol-l 

3:09S5 

a 2 

SECONDARY 


CjHjOCl 

l-Chloropropanol-2. . . 

3:7747 

c,n 6 oci 2 

1,1-Diehloro- 



propanol-2 

1,3-DichIoro- 

3:5755 


propanol-2 

3:5985 


CjHsOCIj 

1,1,1-Trichloro- 



propanol-2 

3:0846 

CsHiOCl* 

1. 1 .1 .3- Tetrachloro- 

propanol-2 

1.1.3. 3- Tetrachlor 0* 

3:9036 


propanol-2 

3:9037 

C4H 9 0C1 

l-Chlorobutanol-2 .... 

3:8025 


3-Chlorobutanol-2. . , . 
erythro-3-ChloTO- 

3:8000 



3:8004 


tftreo-3-ChIoro- 


butanol-2 

3:8002 


4-Chlorobutanol-2 

3:9175 

CiH»OCI 2 

1 ,3-Dichlorobutanol-2 

3:9145 


1 , l-Dichloro-2-methyl- 



prOpanol-2. 

3:5772 

C 4 H 7 OCIj 

1,1,1-Trichloro- 
butanol-2 

3:5955 

C5H11OCI 

l-Chloropentanol-2. . . 

3:8225 


l-Chloropentanol-3 . . . 

3:8.500 


2-Chloro-2-metbyl- 



butanol-3 

3:9290 

aj 

TERTIARY 


CJLOC1 

l-Chloro-2-methyI- 



propanol-2 

3:7752 

c<h»oci 2 

1 ,3-Dichloro-2-methyl- 



propan oI-2 

3:5977 

C^HtOCIj 

l,l,l-Trichloro-2- 



methyIpropanol-2 . 

3:2662 

CjHuOCI 

l-Chloro-2-methyI- 
butanoI-2 

3- Chloro-2-methyl- 

butanol-2. 

4- Chloro- 2-methyl- 

3:8175 

3:8030 

3:8335 


butanol-2 

6. Saturated dihydric 


CjHi0 2 C1 

3-Chloropropanediol- 

3:903S 




2-Chloropropanediol- 

3:9039 



C^OsCl 

3-Chl oro-2-methyl- 

3:9190 


propanediol- 1, 2 .... 


c. Unsaturated (olefixuc) monohydnc 
Cl PRIMARY 

C>HsOCI 2-Chloropropen-2-oM . 3:5(535 
3-Chloropropen-2-ol-I . 3:5820 
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CnHjCh 

l-Chloro-2,2-6ts-(p~ 


CuHsCIs 

1 , l-Dichloro-2-(o- 



Contd. 

chlorophenyl)-2- 


ethylene 

3:1430 


(p-chl orophenyl) - 
ethylene 

ChHsCU 

l,l-DichlorO'2,2-6w- 




(p-chlorophenyl)- 



1 , 1 -Dichloro-2- (m- 


ethylene 

. 3:2435 


chloropheny l) -2- 
(p-chlorophenyl)- 
ethylene 



UNIT 4. CHLORO SUBSTITUTION PRODUCTS OF HYDROXY COMPOUNDS 
(Summary of Classification of Unit 4) 


A. Of* Alcohols 

1. Of acyclic alcohol*. 

a. Saturated monohydric. 
ai Primary. 

ai Secondary, 
aj Tertiary. 

b. Saturated dihydric. 

c. Unsaturated (olefinic) monohydric. 

Ci Primary. 

cj Secondary. 

2. Of eyclanols ( alicyclic alcohols). 

3. Of aromatic alcohols. 

4. Of alcohols containing also other functional groups. 

a. Ether/alcohols. 

b. Ester/ alcohols. 

c. Ether/ester/alcohols. 

d. Acid/alcohols (hydroxy adds). 

B. Of Phenols. 

1. Of mononuclear phenols. 

a. Monohydric. 

ai Derivatives of phenol. 

a2 Derivatives of inethylphenols. 

aa Derivatives of xylenols. 

jm Derivatives of miscellaneous alkylphenols. 

as Derivatives of phenolic aldehydes. 

as Derivatives of phenolic acids. 

aj Derivatives of phenolic acid chlorides. 

b. Dihydric. 

bi Derivatives of pyrocatechol. 
bi Derivatives of resorcinol, 
bj Denvatives of hydroquinone. 

c. Trihydric. 

2. Of btnuclear phenols, 
a. Monohydric. 

ai With un condensed ring3. 
aj With condensed rings. 
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C 7 H 1 OCU 2,4,6-Trichloro-3- 

methylphenol 3 : 0C18 

C 7 H 7 OCI 2-Chloro4-methyl- 

phenol 3:6215 

3-CUoro-i-methyI- 
phenol 3:1025 

CjHeOCU 2,G-DichIoro-4~ 

methylphenol 3:0400 

as DERIVATIVES OP THE XLYENOLS 

CaHgOCI 5-Ch!oro-o-3-i>’lenol . . 3:2115 

6-Cfdoro-o-3-xyIenoI . . 3:2218 

3-Chloro-©-4-xylenol. . 3:0158 

5- Chloro-o-4-xylenol . . 3:1754 

6- Chloro-o-4-xylenol . . 3:2705 


* 5-Chloro-m-4-xyIenol . 3:8784 

6-Chloro-m-4-xyIenol . 3 : 2460 

2-Chloro-m-5-xyIenoi . 3:3505 

5- Chloro-wi-5-xylenol . 3:2180 

6- Chloro-m-5-xylenol . 3 : 0844 

5-Chloro-p-2-xyIenol. . 3:1822 

CsHtOClt 4,5-Dichloro-o-3- 

xyleaol 3:2442 

3.5- Dichloro-o-4- 

xylenol 3:0035 

3.0- Dichloro-o-4- 

xylenol 3:2216 

5.0- Dichloro-o-4- 

xylenol 3:3005 

2,4-D ichloro- 771 - 5- 
xylenol 3:2182 

2.6- Dichloro-m-5- 

xylenol 3:263S 

CiBtOCU Trichloro-o-3-xy]en6l . 3:4742 
Trichloro'C-4-xylenol . 3:4747 
Trichloro-m-i-xylenol . 3:4707 
2Vich]o7t>-77j-5-xyIenol . 3:4713 


Trichloro-p-xylenol . . . 3:4709 

DERIVATIVES OP MISCELLANEOUS 
ALEXLPHENOLS 

CioHuOCl 2-Chloro-4-n-butyL 

phenol 3:8530 

2-Chloro-4-4cr-butyl- 

phenol 3:9760 

p-Chloroearvacrol .... 3 : 0480 

p-Chlorothymol 3 : 1293 


&S DERIVATIVES OP PHENOLIC ALDE- 


C7HiOjC 1 3-ChIorO'2-hydroxy- 

benzaldehyde 3:1010 

4-Chloro-2-hydroxy* 

benzaldehyde 3:0960 

■ 5-ChIoro-2-hydroxy- 

benzaldehydo 3:2800 


C 1 H 4 O 1 CI 1 3 ,5-Dichloro~2 -hy- 
droxy benz aldehyde - 3:2637 


CjHsOjCl 2-Chloro-3-hydroxy- 

benzaldebyde 3:40S5 

4-ChlorO'3-hydroxy- 

beazaldehyde 3:37S0 

6-Chloro -3-hydroxy- 

benz aldehyde ...... 3 : 3350 


CjH<OjCli 2,4-Dichloro-3-hy- 

droyxbentaldehyde . 3:4140 

2.6- Dichloro-3-hy- 
droxybenzaldehyde. 3:4160 

4.6- Dichloro-3-hy- 

droxy benzaldehyde . 3 : 3952 

CjHjOjCU* 2.4.6-Trichloro-3-hy- 

droxybenzaldehyde. 3:3520 

CjHiOjCI 2-Chloro-4-liydroxy- 


benxaldehyde 3:42S0 

3-ChIoro-4-hydrory- 

benzaldehyde 3:4065 

3,5-Dichloro-4-hy- 
droxy be a* aldehyde 3:4400 


ae DERIVATIVES OF PHENOLIC ACIDS 

CiHjOjCI 3-Chloro-2-hydroxy- 

benzoic acid 3:4745 

4- Chloro-2-hydroxy- 

benzoic acid 3 : 4908 

5- Chloro-2-hydroxy- 

benzoic acid 3:4705 

O-ChJoro-2-hydroxy- 
btenzoic acid 3:4610 

C 7 H 4 O 3 CU 3,5-Dichloro-2-hy- 

droxy benzoic acid . . 3 : 4935 

CjHtOjCl 2-Chloro-3-hydroxy- ^ 

benzoic add 3:4395 

4-ChJoro-3-hydroxy- 
benzoicacid 3:4933 

6- Chloro-3-hydroxy- 

benzoic acid ... 3:4720 

CrHtOjCl 2-Chloro-i-hydroxy- 

benzoicadd 3:4430 

3-Chi oro-4 -hydrory- 

benzoic add 3:4675 

3,5-Dich!oro-4-hy- 
droxybe azoic add . , 3:4950 
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CJI7OCI 2-Chlorobute n-2-ol-l . . 3 : 8240 

3- Chlorobuten-2-ol-l . . 3 : 8270 

4- Chlorobuten-2-ol-l . 3:9114 

2- Chlorobuten-3-ol-l . . 3:9113 

3- Chloro-2-methyl- 

pTopen-2-ol-l 3:8340 

0j SECONDARY 

CJI7OCI l-ChIorobuten-3-ol-2 . 3:8110 

3- Clilorobuten-3-ol-2 . 3:9115 

2. Of cyclanols {alicydic alcohols ) 
C«IIjiOCI ciJ-2-ChIorocydo- 

liexanol-1 3:9374 

<rana-2-Chlorocyclo- 
hcxanol-1 3:0175 

4- CUlococyclo- 

hexanol-1 3:937C 


3. Of aromatic alcohols 

C»II»OCl Styrene chlorohydrin . 3:9570 

4. Of alcohols containing also other 


functional groups 

a. Ether/ alcohols 
C 4 H,O a Cl 2-05-Chlorocthoxy)- 

cthonol-1 3:9185 

b. Ester/alcohola 
C«TIjOjC 1 /9-IIydroxycthyl 

cliloroacctoto 3:0780 

C«H»0,Clj /5-IIydroxj ethyl di- 

cldoroacctnto 3:9107 

CilljOjCU f}-IIydroxycthy\ tri- 

ddoroacctato 3:9099 

C*II*OjCl 0-Chl oro-7-hy d roxy- 

n-proj>>l acetate . . 3: CGIS 
7-Chloro-0-liydroxy- 

n-propi 1 acetate 3:0775 

fJ-Chloro-/5'-liydroxy- 

isopropyl acetate. . 3:0517 


c. Ether /twter alcohols 
CilluOiCl Dietlij lene col 

niono(cliloroacctatc) 3:9390 

CtHuOjCl Trielhy lene glycol 

mono(chloroacctate) 3:9583 

d. Acid/atcohols 
C 4 H»0 4 C1j (l JJ- Diehl oro-rt- 

li> droxj Ivjbutyrlc 

add 3:2145 

frtf'-Dlchlonw*- 
hydroxj twhutyric 
acid 3:2565 


B. Of Phenols 

1. Mononuclear phenols 
a. Monobydric 

ai DERIVATIVES OF PHENOL 


CeHtOCl o-Chlorophenol 3:5980 

m-Chlorophenol 3: 0255 

p-Chlorophenol 3:0475 

CeHfOClj 2,3-Dichlorophenol . . . 3:1175 

2.4- Dichloropheaol . . . 3:0500 

2.5- Dichlorophenol ... 3:1190 

2.6- Dichlorophenol . . . 3:1595 

3.4- Dichlorophenol .. 3:14G0 

3.5- Dichlorophenol . . . 3:1070 


CeHjOCli 2,3,4-Trichlorophenol . 3:2185 

2.3.5- Tnchtorophenol . 3:1340 

2.3.6- TrichIorophenol . 3 : 1 ICO 

2.4.5- Trichlorophenol . 3:1020 

2.4.6- Trichlorophcnol . 3:1073 
3,4,5-Trichlorophenol . 3:2885 

CgHiOCU 2,3,4, 5-Tetrachloro- 


phenol 3:3523 

2,3,4, G-Tetrachloro- 
phcnol 3:1087 

2.3.5.0- TctrachlorO- 

phenol 3:3460 

C»IIOCU Pontnchlorophcnol .... 3 : 4850 

DERIVATIVES OF THE METIITL- 

PUENOLS (CRE80LB) 

CjHjOCI 3-Chloro-2-mcthyl- 

phenol 3:2280 

4- ChIoro-2-mcthyl- 

phcnol 3:0780 

5- Chloro-2-methyl- 

phcnol 3:1815 

C-Chloro-2-mctliyl- 
phcnol 3:6015 

CrHeOCli 4,5-Dicldoro-2- 

methylphenol 3:2910 

4,&-Dicldoro-2- 
metliy Iphcnol 3:1020 

CjHjOCI 2-Chloro-3-mcthyl- 

plienol 3:1055 

4 -C hi oro-3-mc thyl- 

phenol 3:1535 

C-C Moro-3-methy 1- 
phenol 3:0700 

CjH«OC1j 2,4 -Diehl oro-3- 

methjlphenol 3:1205 

2.0- D i c hi oro-3- 

melhj Iphenol 3:0150 

4.0- Dichlort>3- 

incthjlphcnol 3:1745 
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UNIT 6 . CHLORO SUBSTITUTION PRODUCTS OF CARBONYL COMPOUNDS 
(AND THEIR RELATIVES) 

(Summary of Classification o! Unit 5) 

A. Of Aldehydes. 

1. Acyclic aldehydes. 

а. Saturated. 

б . Unsaturated. 

c. Relatives of the above, 
ci Hydrates, 
cj Hemiacetals. 
cj Diethylacetals. 

c< Acetals with chlorine only in alcohol radicals; 
cb Polymers. 

2. Aromatic aldehydes . 

а. Simple aldehydes. 

б . Phenolic aldehydes. 

B. Of Ketones. 

1. Didlkyl ketones. 

2. Ahcyclic ketones. 

3. Alkyl aryl ketones. 

a. With chlorine only in alkyl. 

b. With chlorine both in alkyl and aryl. 

c. With chlorine only in aryl. 

4. Diaryl ketones. 

5. Ketones containing also other functional groups. 

а. Keto-acid chlorides. 

б . Keto-acid esters. 

C. Of Quinones. 

1 . Mononuclear quinones. 

2. Dmuclear quinones. 

3. Trinuclear quinones. 


UNIT 5. CHLORO SUBSTITUTION PRODUCTS OF CARBONYL COMPOUNDS 
(AND THEIR RELATIVES) 


A. Oi Aldehydes 

1. Acyclic Aldehydes 
a. Saturated 


CjHaOCl 

Chloroacetaldehyde. . . 

3:7312 

CjHjOCL 

Dichloroacetaldehyde . 

3:5180 

CjHOCli 

Trichloroacetaldehyde 

3:5210 

CjHiOCl 

o-Chloropropionalde- 



hyde 3:5160 


0-Chloropropionalde- 

hyde 3:5576 

CsHtOClj ar.a-Dichloropropion- 

nldehyde 3:9033-A 

a./5-Dichloropropion- 
oldehyde 3:9034 

CiHjOCIj a,a,0-Trichloropro* 

pionaldehyde 3 : 9033 


GiHrOCJ 

a-Cbloro-n- 

butyraldehyde. . . . 
/3-Chloro-n- 

butyraldehyde. . . . 
7 -Chloro-n- 

butyr aldehyde . . . . 

. 3:9109 

3:9110 

. 3:9U1 

CbHbOOIi 

a.^-Dichloro-n* 
butyraldehyde. . . . 

. 3:9103 

c 4 mocii 

a,a,/?-Trichloro-n- 
butyraldehyde . . . • 
a, a .y-Trichl oro-n- 
butyraldehyde. . . • 

. 3:5910 

. 3:9094 

C 4 H 7 OCI 

cr-Chloro-iso- 

butyraldehyde .... 
/3-Chloro-iso- 

butyraldehyde. . • • 

. 3:7235 

. 3:9112 



CHEMICAL TYPES INDEX 


1405 


37 PHENOLIC ACID CHLORIDES 
CrHiOzCl 2-Hydroxybenzoyl 

chloride 3:0085 

3- Hydroxybenzoyl 

chloride 3:9446 

4- Hydroxyben2oyl 

chloride. ... .. 3:9447 

b. Dihydric 

bi DERIVATIVES OP PTROCATECHOL 

CeHsOjCl 3-Chlorocatechol 3:0745 

4-Chlorocatechol. . . . 3:3470 


CjHiOjClj 

3,5-Dichlorocatechol . 

3:2192 


4,5-Dichlorocatechol . . 

3:3525 

CsHaOjClj 

3,4,5-Trichloro- 



catechol .... . . . 

3:3448 

c«h»o 3 cu 

Tetrachlorocatechol . . 

3:4875 

bj DERIVATIVES OP RESORCINOL 

CjHjOzCl 

2-ChIororesorcinol 

3:2690 


4-ChlororesorcinoI . 

3:3100 


5-Chlororesorcinol 

3:3530 


4,6-Dichlororesorcinol 

3:3380 

CjHjOjCU 

2,4,6-Trichloro- 
resorcinol . . . 

3:2174 

CjHjOjCU 

Tetrachlororesorcinol . 

3:4135 

bj DERIVATIVES OP HYDROQU1NONE 

C»H«QaCI 

2-Chlorohydro 



quinone 

3:3130 

C|HiO)C1j 

2,3-Dichlorohydro- 



quinono . . 

3:4220 


2. 5- D ichl orohy dro- 

quinone 

2. 6- D i chi orohydro* 

3:4690 


quinono 

3:4600 

C#HjOjCli 

2 ,3 , 5-Tr iehlorohy dro* 



quinone 

3:4052 

C.HjOjCb 

Tct rachl orohy dro- 



quinonc 

3:4941 


C*HtO*Clt 2,5*Dichloro-3,G-dihy- 
drorybonzoquinone- 
1,4 3:4970 


c. Trihydric 

C*H»OjC1i 4,5,6 -Trichloro- 

pyrogallol 3:4782 


CeHjOsCU 3,5,6-Trichloro-2-hy- 

Contd. droxyhy droquin one 3:4444 

2,4,6-TrichIorophloro- 
glucinol 3:4030 

2. Of binuclear phenols 
a. Monohydric 

Sj WITH UNCONDENSED RINGS 


C12H9OCI 3-Chloro-2-hydroxy- 

biphenyl 3:1757 

5-Chloro-2-hydroxy- 

biphenyl 3:8980 

3-Chloro-l-hydroxy- 

biphenyl 3:1900 

4'-Chloro-4-hydroxy- 

bipheiiyl 3:4262 

at W I TH CONDENSED KINGS 

CioHjOCl 2-Chloronaphthol-l ... 3:1490 

3- Chloronaphthol-l .. 3:4170 

4- Chloronaphthol-l . . 3:3720 

5- Chloronaphthol-l. . 3:3960 

6- ChIoronaphthol-l . 3:2615 

7- Chloronaphthol-l . . . 3:3810 

8- Chloronapbthol-l . 3:1610 

CioHsOClj 2,3-Dichloro- 

naphthol-1 3:2935 

2.4- Dichloro- 

naphthol-1 3:3250 

5.7- DichIoro- 

naphthol-1 3:3985 

6.8- DichIoro- 

naphthol-1 3:3420 

6.7- Dichloro- 

naphthol-1 3:4315 

7.8- Dichloro- 

naphthol-l 3:2635 

C10H7OCI l-Chloronaphthol-2. . . 3:1700 

3- ChloronaphthoI-2. . . 3:2545 

4- Chloronaphthol-2 ... 3 : 3045 

5- Chloronaphthol-2. . . 3:3945 

6- Chloronaphthol-2. . 3:3500 

7- Chloronaphthol-2. . . 3:3925 

8- Chloronaphthol-2. . . 3 : 2965 

CioHjOCIj 1,3-Dlchloro- 

naphthol-2 ........ 3 : 1990 

1.4- Dichloro- 

naphthol-2 3 .*3840 

1,6-Dichloro- 

naphthol-2 3:3000 

3.4- Diehloro- 

naphtbol-2 3:3295 

4.8- Dichloro* 

naphthol-2 3 : 4420 

5.8- Diehloro- 

naphthol-2 3:4155 
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CjH«OjC1j 2 , G-Di chi oro-3-hy- 
Contd. droxybenzaldehyde . 3;41GG 

4,6-Dichloro-3-hy- 

droxy henzaldehyde . 3:3952 

3,5-Dichloro-4-hy- 
droxybenzaldehydo . 3:4400 

CjHsOjCIj 2,4,6-Trichloro-3* 
hydroxy benzal- 


dehyde 3:3520 

B. Of Ketones 

1- Dialkyl ketones 

C*H*OCl Chloroacetone 3:5425 

CjHrOCla a.a-Di chloro acetone . . 3:5430 
a.a'-Diehloroacetone . 3:0503 

CjHsOClj a.a.a-TrichJorO- 

acetono 3:5620 

a.a.a'-Trichlortr- 

acetone 3:5957 

CjHjOCU ar.a.a.a'-Tetrachloro- 

acetone 3:6085 

a.a.a'.a'-Tetrachloro- 
, acetone 3:6050 

CjHOCls Pentachloroacetone. . . 3:6205 

CjOCL Hexachloroacetone . . . 3:6312 

C«HjOCl l-ChIorobutanone-2 . . 3:8012 

3- Chl orobutan one-2 . . 3:759S 

4- Chlorobutanone-2 . . 3 : 7640 

CiHtOClj 1,3-Dichlorobutanone- 

2 3:6900 

C&HjOCI l-Chloropentanone-2 . 3:8217 

3- Chioropentanone-2 . 3 : 7893 

4- ChlorOpentanone-2 . 3:8243 

5- Chloropentanone-2 . 3:9267 


1- Chloropentanone-3 . 3:9268 

2- Chloropentanono-3 . 3:7935 

l-Chloro-2-methyI- 


butanone-3 3:9269 

2- Chloro-2-methyl- 

butanone^ 3 : 7597 

2. Alicyclic ketones 
CsHjOCI 2-Chlorocydo* 

hexanone-1 3:0120 

3- ChIoroeycIo 

hexanone-1 3:9360 

4- ChlorOcydo- 

* bexanone-1 3:9364 


CjOCla Hexachlorocyclo- 

hexadieti-2,5-on&'l 



(“ Hexachloro- 
phenol") 

3:3180 

CgOjCL 

1 ,2, 3 ,4 , 6, 6-Hexachloro- 
cyclohexen-I-dione- 
3,5 (" Hexachloro- 
resorcinol ”) 



3:3470 


2,3,5,5,6,6-Hexachloro- 
cyclohexen-2- 
dione-1,4 

3:2360 

3. Alkyl aryl ketones 


a. With chlorine only in alkyl 

CgHjOCl 

w-Chloroaceto- 



phenone 

3:1212 

CgHgOClj 

w,&>-Dichloroaceto- 



phenone 

3:6835 

CjHsOCU 

M.w.w-Trichloroaceto- 



phenone 

3:6847 

C*H»OCl 

a-Chlorocthyl phenyl 

3:0664 


ketone 


0-ChIoroethyl phenyl 
ketone 

3:1115 


aj-Chloro-o-methyl- . 
acetophenone 

3:9660 


oChloro-p-methyl- 
acetophenone 

3:1130 

CioHuOCl 

«-Chloro-2,4-di- 

3:1355 


methylacetophenone 


6j-Chloro-2,5-di- 

methylacetophenone 

3:0245 


w-Chloro-3,4-di- 

methylacetophenono 

3:1775 

CuHuOCl 

p-Phenylphenacyl 

3:3934 




a-Chlorobenzyl 
phenyl ketone 

3:1618 


6. With chlorine both in alkyl and aryl 
CvHjOClj p-Chlorophenacyl 

chloride 3:2990 


c. With chlorine only in aryl 
CgHjOCl o-Chloroacetophenone 3:6015 
m-Chloroacetophenone 3 : 6815 
p-Chloroacetophenone 3:6735 
CsHjOCl p-Chlorophenyl ethyl 

ketone 3:0310 

4. Diaryl ketones 

CuH,OCl 2-Chlorobenzophenono 3:0715 

3- Chlorobenzophenone 3:2160 

4- Chlorobenzophcnone 3:191* 
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b. Unsaturated 

C 3 H 3 OCI a-Chloroaerolein 3:9031 

CiHsOCl a-Cblorocrotonalde- 

hyde 3:8117 

c. Relatives of the above 

Cj HYDRATES 

C 2 H 1 O 2 CI 2 Dichloroacetaldehyde 

hydrate. 3:10S5 

C 2 HJO 2 CI 2 Chloral hydrate. . 3:1270 


C 4 HJO 2 CI 3 Butyrchloral hydrate . 3:1905 
Ci HEMLACETALS 1 


CiHgOaCla Dichloroacetaldehyde 

ethyl alcoholate .... 3:5310 

C 4 H 7 O 2 CU Chloral ethyl alcohol- 
ate. 3:0860 

CgHuOaCl* Chloral n-butyl- 

alcoholate 3:0843 

Cj DIETUYLACETALS 

CjHjsOjCIj Chloroacetaldehyde 

diethylacetal 3:8228 

CjHuOjCIj Dichloroacetaldehyde 

diethylacetal. . . 3:6110 

CgHuOjClj Chloral diethylacetal . 3 : 6317 

CVHtfOnCl (3-Chloropropionalde- 

hyde diethylacetal. . 3:9490 


CgHuOiCl 0-Chloro-n-butyraIde- 

hyde diethylacetal 3:9594 

C* ACETALS WITH CHLORINE ONLY 


JN ALCOHOL RADICALS 

C 8 H 12 O 2 CI 2 Formaldehyde 0,/3'-di- 
chloroisopropyl- 

ethyl-acetftl 3:9394 

Acetaldehyde 6w-(/9- 
chloroethyl)acetal . . 3:6210 

CB POLYMERS 

CgHjOjCh Parachloro- 

acetaldehyde 3:2300 

C 12 H 21 O 3 CI 3 Para-/}-chloro-n- 

butyr aldehyde ..... 3:2650 
Para-a-chloroiso- 
butyraldehyde 3:3220 


2. Aromatic aldehydes 
a. Simple aldehydes 

C 7 II 5 OCI o-Chlorobenzaldehyde 3:6410 
m-Chl orobenzaldehyde 3:6475 
p-Chlorobenzaldehyde 3:0765 


CfHgOClj 2,3-Dichlorobenzal- 

dehyde. 3:1480 

2.4- Dichlorobenzal- 

dehyde 3:1800 

2. 5- Dichl orobenzalde- 
hyde 3:1145 

2.6- Di chlor obenzal- 

dehyde 3:1690 

3.4- Dichloro benzalde- 

hyde 3:0550 

3 . 5- D ichlor obenzalde- 

hyde 3:1475 

C 7 H 3 OCI 3 2, 3, 4-Tricbl orobenzal- 
dehyde. 3:2445 

2.3.5- Tricblorobenzal- 

dehyde. 3:1060 

2.3.6- Trichlorobenzal- 

dehyde 3:2287 

2.4. 5- Triehlorobenz al- 
dehyde 3:3375 

2.4.6- TrichIorobenzal- 

dehyde 3:1200 

3,4,5-TricliIorobenzal- 
dehyde 3:2440 

CrHjOCl* 2,3,4,5-TetrachIoro- 

benzaldehyde . . . 3:3140 

2.3.4. 6 - TetrachIoro- 

benzaldehyde 3:2700 

2.3.5. 6 - TetrachIoro- 

benzaldehyde 3:2700 

CrHOClg Pentachlorobenzal- 

dehyde 3:4892 

5. Phenolic aldebyde 3 

C 7 Hi 0 2 Cl 3-Chloro-2-hydroxy- 

benzaldeliyde 3:1010 

4- Chloro-2-hydroxy- 

benzaldehyde 3:0960 

5- Chloro-2-hydroxy- 

benzaldehyde 3:2800 

2-Chloro-3-hydrosy- 

benzaldehyde 3:4085 

4-Chloro-3-hydroxy- 

benzaldehyde 3:3780 

6- Chloro-3'hydioxy- 

benzaldehyde 3 : 3350 

2- ChJoro4-bydroxy- 

benzaldehyde 3 : 4280 

3- Chloro-t-hydroxy- 

benzaldehyde 3:4065 

CjSiOjCIj 3,5-Dichloro-2- 

hydroxybenz al- 
dehyde 3:2637 


2.4-DichIoro-3-hy- 
drozybenzaldehyde. 3:4140 
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B. Of Isqcycmo Acids. 

1. With no other functional group . 

o. Monobasic. 

6. Dibasic. 

' c. Tribasic. 

2. TPi/Ti some other functional group. 

a. Phenolic acids. 

b. Ether acids. 

C. Anhydrides of Acyclic Acids. 

1. Saturated. 

2. Unsaturated. 

D. Anhydrides of Isocyclic Acids. 


UNIT 6. CHLORO SUBSTITUTION PRODUCTS OF CARBOXYLIC ACIDS 
AND ANHYDRIDES 
(For acyl chlorides see Unit 7) 


A. Of Acyclic Acids 

1. With no other functional group 
a. Saturated monobasic 


CjHjOjCI 

Cbloroacetic acid 

3:1370 

GjHjOjCIi 

Diehloroacetic acid . . . 

3:6208 

QiHOzCla 

Trichloroacetic acid. . . 

3:1150 

CjHjOjCI 

a-Cbloropropionic add 

3:6125 


0-ChIoropropionic acid 

3:0460 

Cj^OsCIj 

or.ct-Dichlaropropionic 

acid 

a,/9-Dichloropropiomc 



3: €162 


acid 

0,/3-Dichloropropionic , 

.3:0855 


acid 

3:1058 

CjHjOiCla 

a,a,/3-TrichIoropro' 



pionic acid 

3:1275 

CjHjCbCli 

a,a,/9,/9-Tetrachloro- 



propionic add 

3:1850 

CjluJhCls 

Pentachloropropioruc 



acid 

3:4895 

CtHjOjCl 

«-Chloro-n-butyric 



acid 

^-Chloro-n-butyTic 

3:9130 


add 

•y-Chloro-n-butyne 

3:0035 


add 

3:0020 


C«HiOjCIj a,a,7-Trichloro-n- 

Contd. butyric acid 3:1831 

a,/3 p £-Trichloron~ 

butryic acid 3:0925 

'y.'r.'V-Trichloro-n- 

butryic acid 3 : 1000 

C4H7O2CI a-Chloroisobutyric 

acid 3:0235 

/S-Chloroisobutyric 

acid 3 :9t32 


CjH^jCl a-ChlorO-n-valeric acid 3:8783 

/J-Chloro-n-valeric acid 3:0270 

'Y-Chloro-n-valeric acid 3:9270 

5-ChIoro-n- valeric add 3:0075 

a-Chloro-a-methyl-n- 

butyric acid 3:8718 

a-Chloro-0-methyl-n- 

butyric acid 3:0050 

p-Chloro-«,a-dimethyl- 

propionic acid 3:0410 

b. Saturated dibasic 

QHiO^Cli dpZ-ef.a'-Dichloro- 

succinic acid 3:4711 

meso-a.a'-Dichloro- 
succinic acid 3:4930 

c. Unsaturated (olefinic) monobasic 
CjHjOjCI a-Chloro acrylic acid . . 3:1445 

/3-Chloro acrylic acid, , 3:2240 


QHjOjCIj a.fJ-DicHoro-n-butyric 
acid 

Higher-melting isomer 3:1903 
Lower-melting isomer. 3:1375 


CjHjOjCIj a ,/9-Dicbloroaerylic 

acid 

/9,d-Dichloroacrylic 
acid 


3:2265 

3:1875 


CiHjOiCU ct.ct.fJ-Trichloro-iv* 

butyric add 3 : 12S0 


CjHOiCU 


a .Sd-Tri chloroacrylic 

add 3:1840 
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CuHjOClj 2,2'-Dichl oroben zo- 

pbenone 3:0717 

2,3'-Dichlorobenzo- 
phenone 3 : 9S59-A 

2.4- Dichlorobenzo- 

pbenonc 3:0825 

2,4'-Di chlorobcnzo- 
phenonc 3:1505 

2.5- Dichlorobcnzo- 

phonone 3:2310 

2,d-DicWorobenz<>- 
phenone. .......... 3:2285 

3,3 '-Dichlorobenzo- 

phonoric 3:3800 

3.4- Dichlorobcnzo- 

phenonc 3:3070 

3,4'-Dichlorobcnzo- 
phenonc 3:3415 

3.5- Dichlorobenzo* 

phon ono 3 : 1505 

4,4'-Dichlorobenzo- 
phcnono 3:4270 

5. Ketones containing also other func- 


tional groups 
a. Kcto-acld chlorides 
CJItOjCl Acctoacetyl chlorido. . 3:9008 

CglLOzCl* y-Chloroacctoaectyl 

- chlorido 3:0088 

Ci«H»OzCl o-Bcnzoylbenzoyl 

chloride 3:9880 

l>. Kcto-acld esters 
CtlljOjCl Ethyl a-chloroaccto- 

acctato . . 3:0207 

Ethyl 'y-chloroaccto- 

ncctatc 3:G375 

C, Of Quinones 

1 . Mononuclear quin ones 
C»HjO»Cl 2-Chlorobenzo- 

quInono-1,4 . 3:1100 


CgUjOjClj 2,3-Dichlorobcnzo- 

quinane-1,4 3:2855 

2 .5- D ichlorobcm o* 

quinone-1,4 3:4470 

2.6- Dichlorobenzo- 

quinone-1,4... 3:3750 

CgHiOgCIi 2,5-Dich!oro-3,6- 
dihj'droxy bq n zo- 
quinooe-1,4 3:4970 

CgHOiCb 2,3,5-Trichlorobenzo- 

quinone-1,4 3:4072 

CgOjClg Tetrachlorobenzo- 

quinone-1,2 3:3905 

Tetrachlorobcnzo* 
quinone-1,4.. 3:4978 

2. Binuclear quinones 

CioHjOjCl 3-Chloronaphtho- 

quinone-1,2 3:4704 

4- Chloronaphtho- 

quinono-1,2 3:4000 

2-Chloronaphtho- 
quinone-1.4 3:3580 

5- Chloronaphtho- 

quinone-1,4 3:4492 

•0-Chloronaphtho- 

quinone-1,4 3:3145 

C15H4O2CI1 3,4-DichIoronaphtho* 

quinone-1,2 3:4775 

2,3-Dichloronaphtho- 
quinono-1,4 3:4857 

3. Trinuclear quinones 

CuHjOjCl 1-Chloroanthra- 

qumonc 3:4480 

2-Chloroanthra- 
quinone 3:4922 


UNIT C. CHLORO SUBSTITUTION PRODUCTS OF CARBOXYLIC ACIDS 
AND ANHYDRIDES 

(Summary of Classification of Unit C) 

A. Or Act cue Acids. 

J. TTitA no other functional group. 

а. Falurated monobasic. 

б. Saturated dil*ide. 

c. Unsaturated (olefinic) monobasic, 

d. Unsnturated (olefinic) dibasic. 

e. UnsAturated (aeetjlcntc) monobasic. 

2. n'itA 10 m* other functional group. 

a. Hydroxy monobasic. 



CHAPTER IV 
DIVISION A. SOLIDS 
(3:1000-3:1499) 


3:1000 7 , 7 , 7 -TRICHLORO-n'BUTYRIC ACID CiHjOjCIj 

CIjC.CHj.CHj.COOH 


MJP. 55° (I) 


BeiL S.TT. 162 


Colorless ndls. from hot aq. 

(For prepn. of C from 7 , 7 , 7 -trichloro-n-butyronitrile (see below) by hydrolysis with 
cone. HC1 at 60° for 6 hrs. see (1).] 

— — 7 , 7 , 7 -Trichloro-n-butyronitriIe : ndls. from pet. ether, m.p. 41° u.c.; b.p. 214-216° 
at 760 mm., 90-95° at 12 mm. (1). (From acrylonitrile with CHClj in pres, of aq. tri- 
methylbenzylammonium hydroxide at 0.5° for 24 hrs. ( 11 % yield ( 1 )).] [Note that 
this nitrile upon acid hydrolysis gives C, but upon alkaline hydrolysis gives succinic 
acid (1:0530), m.p. 1SS-189 0 (1).] 

7 , 7 , 7 -Trichloro-n-butyramide: cryst. from toluene, m.p. 89-90° u.c. (1). [From 

7 , 7 , 7 -tricUoro-n-butyronitrile (above) with 27% HjOj + aq. NaOH at 40-45° for 5 
hrs. ( 1 ).] 

3:1000 (1) Bruson, Niederhauser, Riener, Hester, J. Am. Chrm. Soc. 67, 601 (1945).’ 


3:1010 3-CHLORO-2-HYDROXYBENZALDE- 
HYDE 

(3-Chlorosali cj’laldehyde ) 




C 7 H 5 0=C1 

HO 


MJ*. 55° (1) 

54.5-55.5° (2) 
54“ (3) (4) 


Beil. VIH — 

V3Hr(523) 


Long colorless ndls. from MeOH (1). — Readily sol. in usual org. solvents (1). — Volatile 
with steam [diff. from 3-chloro-4-hydroxybenzaldehyde (3:4065) (1)]. 

[For prepn. from o-chlorophenol (3:59S0) with CHCh + alk. (10-15% yield (1)) or 
via condensation with formalin -f- alk. to 3-chloro-2-hydroxybenzyl ale. and oridn. of latter 
with Na m-nitrobenzenesulfonate + alk. (2} see indie, refs. ; from 3 -ehloro- 2 -hjiiroxybenzoic 
acid (3-chlorosalicylic ac.) (3:4745) by reductn. with Na/Hg in pres, of H 3 BO 3 see ( 4)4 
C with satd. aq. NaHSQj soln. yields NaHSOj cpd. (1) (2). 

C dissolves in aq. alk. with yel. color (4) (2). 

C with aq. FeCk yields violet-red color ( 2 ). 

C is not nitrated by cold AcOH/HNOj soln. (1); but C (2 g.) in AcOH (10 mL) treated 
at 45“ for 15 min. with soln. of 0.8 ml. cone. HNO 3 (D = 1.42) in AcOH (4 ml.), then 
poured into aq., gives (1) 2.15 g. 3-chloro-5-nitro-2-hydroxybenzaldehyde, yel. ndls. from 
dil. ale., m.p. 129° (1). __ o 

The methyl ether of C, viz., 3 -chloro- 2 --metho'zybenzaldehyde, is a liq., b.p. abt. 255°, 
f.p. 0 ° ( 1 ). 
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CiHcOjCl o-Chlorocrotonic add. 3:2760 

a-Chloroisoerotonic 

acid. 3:1615 

0-Chlorocrotomc add . 3 : 2625 
0-Chloroisociotonic 

acid 3:1300 

7 -Chlorocrotonic add . 3:2170 

d. Unaatuiated (olefinic) dibasic 
CjILOiCl Chlorofumaric add . . . 3:4853 

Chloro maleic acid ... . 3:3132 

C 1 H 2 O 4 CI 3 Dichloromaleic acid . . 3:3631 

«. Unsaturated (acetylenic) monobasic 
CjHOjCl Chloropropidie add . . 3:1685 

2. With some other functional group 
a. Hydroxy monobasic 
CiHjOjCIi 0.0-Dichloro-a-hydroxy- 

isobutync acid . 3:2145 

/3,/3'»Dichloro-«-hydroxy- 

isobutyric add . 3 : 2565 


B. Of Isocyclic Acids 

1. With no other functional group 
a. Monobasic 


C 7 HAC 1 

o-Chlorobenzoic acid 

3:4150 


m-Chlorobenzoic acid 

3:4392 


p-Chlorobenzoic acid 

3:4940 

C 7 H t 0 2 Cl, 

2,3-Dichlorobenzoic 



acid 

2,4-Dichlorobenzoic 

3:4650 


acid 

2,5-Dichlorobenzoic 

3:4560 


acid 

2,6-Dichlorobenzoic 

3:4340 


acid ... 

3:4200 


3,4-Dichlorobenzoic . 



acid 

3,5-DichJorobenzoic 

3:4925 


acid 

3:4840 

Ci&OjCIj 

2,3,4-Trichlorobenzoic 



acid 

2,3, 5-Tnch!orobenz oic 

3:4810 


acid 

2,3,6-Trichlorobenzoic 

3:4485 


acid 

2,4, 5-Tnchlorobe nzoi c 

3:4500 


acid 

2,4,6-Trichlorobenzoic 

3:4630 


acid 

3 ,4,5-Trichlorobenzoic 

3:4545 


acid 

3:4920 

CjHjOjC^ 

2,3 ,4,5-TetrachIoro- 



benzoic add 

3:4790 

CjHOaCls 

Pentacbl orobenzoi c 



acid. 

3:4910 


CgHrOjCl 3-Chloro-2-methyI- 

benzoic add 3:4435 

4-ChJoro-2-raetiyl- 

benzoic add 3:4700 

6-Chloro-2-methyI- 

benzoic acid 3:4G70 

6-ChIoro-2-methyI- 
benzoic add 3:3275 

4- ChIoro-3-methyl- 

benzoic acid 3 : 4915 

5- Chloro-3-raethyl- 

benzoic acid 3:4715 

6- CbIoro-3-methyI- 

benzoic acid 3:4615 

2- Chloro-4-methyl- 

benzoic acid 3:4 355 

3- Chloro-i-me thyl- 

benzoic acid 3 : 4900 

2- Chlorophenylacetic 

acid. 3:2640 

3- Chlorophenylacetic 

acid . . 3:1910 

4- Chlorophenylacetic 

acid 3:3135 

CuHuOjCl Dipbenyl-chloroacetio 

acid 3:3585 

CuHwOiCla Di-(p-chloropbenyl)- 

acetic acid 3:4612 

CjHsOiCl o-Chlorophenylpro- 

piobc acid 3:3956 

wi-Chlorophenylpro- 

piolic acid 3 : 4102 

p-Chlorophenylpro- 

piolic acid .... 3:4265 

CiiHjOzCl 2-CUoronaphthoic 

acid-1 3:4330 

4- Chloronaphthoic 

acid-1 3:4936 

5- Chloronaphtboic 

acid-1 3:4944 

6- Chloronaphthoic 

acid-1 3:4845 

7- CHloronaphthoic 

acid-1 3:4942 

8- Chloronaphthoic 

acid-1 3:4680 

1 -Chloronaphthoic 

acid-2 3:4885 

3-Chforonaphthoic 

acid-2 3:4982 

5-C hloronaphthoic 

add-2 3:4952 

8-Chloronaphthoic 
add-2 3:4948 



1412 


CHEMICAL TYPES -INDEX 


6 . Dibasic 

CaHsOjCl 3-Chlorophthalic acid . 3 : 4820 
4-ChlorophthaIic acid . 3 : 4390 


CsHtOtClz 3,4-Dichlorophthalic 

acid 3:4880 

3.5- Dichlorophthalic 

acid 3:4580 

3.6- Dichlorophthalic 

acid 3:4870 

4,5-Dichlorophthalio 
acid 3:4890 

CaHjOiCli Tetrachlorophthalic 

acid 3:4940 


C 7 H 6 O 3 CI 2-Cbloro-4-hydroxy- 

Contd. benzoic acid 3; 4430 

3-ChIoro-l -hydroxy- 
benzoic acid 314675 

C 7 H* 0 3 C ] 2 3,5-Dichloro-4-hydroxy- 

benzoic acid 3 : 4950 

b. Ether acids 

CaHjOjCl o-Chlorophenoxyacetic] 

acid . . V 3:4260 

m-Chlorophenoxyacetic 

acid. 3:3325 

p-Chlorophenoxyacetic 
acid 3:4375 


CgHtOiCl 

4- Chloroisophthalic 

acid 

5- Chloroisophthalic 

acid 

3:4980 

3:4960 

CjHiOiClj 

4,G-Dichloroisophthalic 
acid 

3:4965 

CiHiChCl 

Chloroterephthalic 
acid 

3:4995 

CaH,0«Cli 

2,5-Dichloroterephthalic 
acid 

3:4985 


CjHtOjCli 2,4-Dichlorophenoxy- 

acetic acid 3:4095 

CaHjOjClj 2,4,5-Trichlorophenoxy- 

acetic acid 3:4335 

C. Anhydrides.of Acyclic Acids 
1. Saturated 

CaHaOjClj Chloroacetic acid , 

anhydride 3:0730 

C«HjOjCLj Dichloroacctio acid 

anhydride 3:6430 


c. Tribaaic 

CaHaOjCl 5-Chlorobenzenetri- 

carboxyhc acid-1,2,4 3:4855 
2-Chlorobenzenetri- 

car boxy lie acid- 1,3, 5 3:4975 

2. With some other functional group 
a. Phenolic acids 

CjlIjOjCl 3-Chloro-2-hydroxy- 

benzoic acid 3:4745 

4-Chloro-2-hydroxy- 

benzoic acid 3:4908 

&-Chl oro-2-hydroxy- 

benzoic acid 3:4705 

G-Chloro-2-hydroxy- 

benzoic acid 3:4610 

CjHiOjCli 3,5-DiehIoro-2-hydroxy- 

benzoic acid 3:4935 

C 7 HSO 1 CI 2-Chloro-3 -hydroxy- 

benzoic acid 3:4395 

4-Chloro-3 -hy droxy- 

bcnzoic acid 3:4933 

C-Chloro-3-hydroxy- 
benzoic acid 3 : 4720 


C 4 0»C1 8 

Trichloroacetic acid 

3:6575 


anhydride 

2. Unsalurated 


C&ChCl 

Chloromaleic an- 


hydride 

3:0280 


Dicliloromaleio 

3:3635 


anhydride. 

D. Anhydrides of Isocyclic Acids 


CbHjOjCI 

3-Chlorophthalic 

3:3900 


anhydride 

4-Chlorophthalic 


anhydride 



3,4-DichlorophthaIic 

3:3695 


anhydride ■ • 

3,6-Dichlorophthalio 


anhydride 

3,0-Dichlorophthalio 



anhydride ■ 

4, 5-Di c hlo rophthalic 





CsOjCh 

Tetrachlorophthalic 

3:4947 

anhydride 
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UNIT 7. ACYL CHLORIDES 

(Summary of Classification of Unit 7) 

A- Or Acr cue A eras (R.CO.CI). 

1. The radical (B) contains no chlorine. 

a. Corresponding acid fa saturated and monobasic. 

b. Corresponding add fa saturated and dibasic. 

c. Corresponding add fa un saturated and monobasic. 

d. Corresponding add fa unsaturated and dibasic. 

t. Corresponding add contains also other functional groups, 
ei Ether/ acyl chloride. 

Cz Ester/ acj 1 chloride, 
ej Keto/acjl chloride. 

2. The radical (B) docs contain chlorine. 

a. Corresponding acid fa saturated and monobasic. 

b. Corresponding add fa saturated and dibasic. 

c. Corresponding add fa unsaturated and monobasic. 

d. Corresponding add fa unsaturated and dibasic. 

c. Corresponding add con tains other functional groups. 

B. Or Isocrcuc Acids. 

1. The radical (E) contains no chlorine. 
c. Corresponding add fa monobasic. 

a t With — COO II group attached to ring. 

aa With — COOH group attached to saturated side ch ai n . 

a* With — COOH group attached to unsaturated side c h a in . 

*4 With — COOH group attached to ring cont ainin g another functional group. 
b. Corresponding add fa dibasic. 

2. The radical (E) does contain chlorine, 
a. Corresponding add fa monobasic. 

C. Or H mu ocT cue Acids. 

1. 77«? radical (B) contains no chlorine, 
a. Corresponding add fa monobasic. 


UNIT 7. ACYL CHLORIDES 


A. Of Acydic Adda (R.CO.OH) 

1- The radical (E) contains no chlorine 
c. Corresponding add is saturated and 
monobasic 

CdljOCl Acetyl chloride 3:7065 

CjHtOCl Prop Sony! chloride 3:7178 

CAIrOCl n-Butyryl chloride ... 3:7370 

Isobctyryl chloride. . . 3:7370 

CjItOa n-Yaleryl chloride 3:7710 

a-Mrtfcjl^bityr) 1 

chloride 3:7C03 

fl-Methybr.4xrtyryi 
chloride 3:7500 

«.a-Dimeth} Ipropioeyl 
chloride 


C*HnOCI n-Caproyl chloride.... 3:61C3 

cr-Methyl-n-valeryl 

chloride 3:8030 

P-M ethyl-n-va!ery 1 

chloride 3:8035 

•y-Methyl-n-valeryl 

chloride 3:8000 

a-Ethyl-n-butyryl 
chloride 3:7900 

er,a-Dimethyl-«- 
batyryl chloride.... 3:7900 
a3- Dimethyl-^* 

butyrj! chloride,... 3:7965 
,/J-Dunet hy \~n- 
butyiy ! chloride. . . . . 3:7880 


CiHaOCl n-Heptacoyl chloride . 3:8530 


3:7150 
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C 7 H 11 OCI a-Methyl-n-caproyl 

Contd. chloride 3:9152 

/3-Methyl-n-caproyl 

chloride 3:8305 

7 -MethyI-n-caproyl 

chloride 3:8355 

5-MethyI-n-caproyl 
chloride 3:8365 

a-Ethyl-n-valeryl 
chloride 3:8235 

ar,a-Dimethyl-n-vaIeryl 

chloride 3:9456 

ct,0-Dunethyl-n-valeryl 

chloride 3:9458 

7 , 7 -Dime t hyl-n-valeryl 

chloride 3:9460 

a-Ethyl-/S-methyI-n- 

butyryl chloride ... 3:9462 
a,a,/3-Trimethyl-n- 
butyryl chloride .... 3:8145 

CjHuOCl n-Octanoyl chloride. . . 3:8680 
C»HuOCl Pelargonyl chloride .. . 3:8765 
CioHwOCl n-Decanoyl chloride . . 3:8800 
CnHjiOCl 71 -Undecanoyl chloride 3:9800 
CuHuOCl 71-Lauroyl chloride. .. 3:9858 


CjHi 0 O 2 Cl 2 Pimelyl (di) chloride . . 3:9450 

CjHijOiCl* Suberyl (di) chloride .. 3^9576 

CsHuOiCU Azelayl (di) chloride... 3:9630 

CioHijOjCh Sebacyl (di) chloride . . 3:9780 

c. Corresp. acid is unsaturated and 
monobasic 

CjHjOCI Acrylyl chloride 3:7153 

C<HiOCl a-Crotonoyl chloride 3; 7693 

CiHjOCl cis-a-Methylcrotonoyl 

chloride 3:9240 

CuHjjOCl Elaidyl chloride 3:9950 

Oleyl chloride 3 : 9940 


d. Corresp. acid is unsaturated and 
dibasic 

C«H 2 OjC1j Fumaryl (di)chloride . 3:5875 

e. Corresp. 'acid contains also other 
functional groups 

ei ETHER/ ACTIi CHLORIDE 

CjHsOiCl Methoxyacetyl 

chloride 3:5225 

C«Hj 0 2 C1 Ethoxy acetyl chloride 3:7745 

CfHiOjCk Di&ycdtoyl (di)- 

chloride 3:9092 


CuHisOCl n-Tridecanoyl chloride 3 : 9860 

C 14 H 27 OCI Myristoyl chloride .... 3 : 9885 

C 1 SH 29 OCI n-Pen tadecanoyl 

chloride 3:9900 

CisHnOCl Palmitoyl chloride. . . . 3:9912 

CnHaOCl Margaroyl chloride .. . 3:9925 

CijHasOCI Btearoyl chloride 3:9960 

6 . Corresp. acid is saturated and di- 
basic 

COCli Carbonyl (di)chloride 

(phosgene) 3 : 5000 

C 2 O 2 CI 2 Oxalyl (di)chloride . . . 3:5060 

C 1 H 2 O 2 CI 2 Malonyl (di) chloride.. 3:9030 

C 4 H 4 O 2 CI 2 Succinyl (di) chloride . . 3:6200 

CiHjOjCh Glutaryl (di) chloride . 3:6500 

CeHtOiClj Adipyl (di)chlorido. . . 3:9352 


02 esteh/acyl chloride 
(For esters of chloroformic acid sec Unit 8) 
C 4 H 4 O 2 CI Ethoxalyl chloride 3:5625 
Carbomethojsyacetyl 

chloride 3 : 9098- A 


CsHjOsCl 0-(Carbomethoxy)pro- 

pionyl chloride 

Carbethoxyacetyl 
chloride 


3:9247 

3:9240 


C«HsOaCl 7 -(Carbomethoxy)-n- 

butyryl chloride .... 3:9373 

ChHijOjCI (Carbomethoxy)- _ 

pelargonyl chloride . 3:9792 


ej keto/actl chloride 
C 4 HiO a Cl Acetoaeetyl chloride . . 3 : 9098 


2. The radical (£) does contain chlorine 
a. Corresp. acid is saturated and mono- 
basic 

CjHjOCb Chloroacetyl chloride . 3:5235 


CjHOClj Dichloroacetyl 
chloride 


3:5290 
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CjOCl* 

Trichloroacetyl 


C 4 HO 2 CI 3 

Chloromaleyl (di)- 


. chloride 

3:5420 

Contd. 

chloride 

3:6158 

CjH«OCIj 

a-Chlorop ropionyl 


QChCh 

Dichloromaleyl (di)- 



chloride 

jS-Chloropropionyl 

3:5320 


chloride 

3:6197 


chloride. 

3:5690 

e. Corresp. acid contains other' func- 




tional groups 


CjHjOCIj 

a,«-Dichloropropionyl 

3:5372 

c«h*o 2 ci 2 

7 -Chloroacetoacetyl 



chloride 

a, 0-Dichloropropionyl 


chloride 

3:9088 



chloride 

3:9032 

B. Of Isoeyclic Acids 



/3,/3-Dichloropropionyl 

: 9032- A 

1. The radical (17) contains no 

chlorine 




a. Corresp. acid is monobasic 


C S 0C1« 

Pentachloropropionyl 


ai 



chloride 

3:0470 

BINO 


CtUtOsClj a-Chloro-n-butyryl 
chloride 

3:5570 

C 7 H 11 OCI 

Hexahydrobenzoyl 
chloride 

3:8580 


/3-Chloro-n-butyryl 
chloride 

3:9100 

CrHiOCl 

Benzoyl chloride 

3:6240 


•y-Chloro-n-butyryl 
chloride 

3:5970 

CjH;OCl 

o-Toluyl chloride .... 
m-Toluyl chloride .... 

3:8740 

3:6535 


a-Chloro-isobutyryl 



p-Toluyl chloride 

3:C600 


chloride 

0-Chloro-isobutyryl 
chloride 

3:5385 

3:9101 

CioHuOCl 

2,4,6-Trimethyl- 
benzoyl chloride. . . . 

3:9750 

CjHjOCIj cr-Chloro-n-valeryl 

chloride 

3:5860 

CuHiOCl 

a-Naphtboyl chloride. 
0-Naphthoyl chloride . 

3:6930 

3:0900 


7 -Chloro-n-valeryl 
chloride 

3:9260 

82 

with — COOH group attached 

TO SATURATED SIDE CHAIN 


chloride 

3:9264 

CgHACl 

Phenylacetyl chloride. 

3:9567 


a-Chloro-a-methyl-n- 
butyryl chloride. . . . 
a-Chloro-0-methyl-n- 

3:5670 

CjHpOCl 

0-PhenyIpropionyl 
chlorido 

a-Naphthylacetyl 

3:8787 


butyryl chloride. . . . 

3:8144 

CuHjOCl 






3:9856 


P-ChloTD-a,a-di- 





methylpropionyl 


aj 

WITH COOH GROUP ATTACHED 


chloride 

3:9266 


TO UNSATURATED SIDE CHAIN 

b. 



CjHjOCl 

Cinnamoyl chlorido., . 

3:0330 

Corresp. acid 13 saturated and di- 



basic 


CpHpOCl 

Phenylpropiolyl 


CpHiQjCU d,{-a,<x -Dichloro- 


chloride 

3:9(558 


succinyl (di) chloride 
m mo-ci ,a '-D i chi oro- 

3:0395 






a* 

WITH —COOH ATTACHED TO 


euccinyl (di) chloride 

3:9087 


RING CONTAINING ANOTHER KUNC- 





TIONAL GROUP 


c. 

Corresp. acid 13 tmsaturated and 
monobasic 

C 7 Hi0 2 Cl 

2-Hyd roxybe nz oy 1 

3:0085 

c,ocu 

Trichloroacryloyl 



3-Hydrory benzoyl 



chloride 

3:5S45 


chloride 

3:944G 





4-IIydroxybenzoyl 


d. 



chlorido 

3:9447 


basic 



CJIOjCU Chlorofumaryl (di)- 


CsHrOjCI 

2-Methoxy benzoyl 



chloride 

3:6105 


chloride 

3:6870 
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CsHjOsCl 3-Methoxy benzoyl 

Contd. . ..chloride.. 3:6797 

4-Methoxy benzoyl 

chloride. 3 : 6890 

Phenoxy acetyl 

• chloride 3:8790 

CjHtOjCl Piperonyloyl chloride. 3:1960 

CtiHtOjCl o-Denzoylbenzoyl 

chloride 3:9S80 

' b. Correap. acid is dibasic 
CgH^OjClj sym.-o-Phthalyl (di)- 

chloride 3 : 6900 

unsym -o-Phthalyl 
(di) chloride 3:2395 


2. The radical (R) does contain chlorine 
a. Correap. acid is monobasic 


CjHiOClj o-Chlorobenzoyl 

1 . chloride 3:6640 

m-Chlorobenzoyl 

i . chloride 3:6590 

p-Chlorobenzoyl 
chloride.' 3:6550 

C 7 OCI 4 Pentachlorobeozoyl 

chloride.... 3:2295 

C 14 H 10 OCI 2 a-Chloro-diphenyl- 

acetyl chloride 3 : 0885 


C. Of Heterocyclic Acids 

1. Where R contains no chlorine 
a. Corresp. acid is monobasic 
CtHjOjCl Furoyl chloride 3:8515 


Isophtbalyl (di)- 

. chloride. 3 : 0520 

Terephthalyl (di)- 
chloride 3:2205 

UNIT 8. CHLORO SUBSTITUTION PRODUCTS OF ETHERS AND OF ESTERS 
(Summary of Classification of Unit 8) 


A. Ethers. 

1. Completely acyclic saturated ethers. 

а. Monoethers. 

ai Derived from symmetrical ethers, 
aj Derived from unsymroetrical ethers. 

б . Diethers. 

c. Ethers containing also other functions. 

I ci Ether/alcohols. • 

C 2 Ether/esters, 
cj Ether/ester/alcohols, 
c* Ether/ester/acyl halides. 

2. Completely acyclic tmsalurated ethers. 

3. Cyclic ethers. 

a. Non-aromatic. 

61 Monoethers. 

6 2 Diethers. 

, b. Aromatic ethers (phenol ethers). 

c- Heterocyclic ethers. - f 

B. Esters. 

1. Esters of aliphatic acids. 

а. Acids containing no chlorine, 
ai From acetic acid. 

Oj From oxalic acid, 
aj From carbonic acid. 

б . Saturated monobasic acids containing chlorine, 
bi From chloroacetic acid. 

bj From di chloroacetic acid, 
bj From trichloroacetic acid. 
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tu From chloropropionic acid, 
bs From chlorobutyric acid3. 
be From clilorovaleric acids. 

c. Saturated dibasic acids containing chlorine 

d. Unsaturated monobasic acids containing chlorine. 

e. Unsaturated dibasic acids containing chlorine. 

/. Esters of chloroformic acid. 

g. Esters of keto acids. 

2. Esters of aromatic acids. 

a. Acids containing no chlorine. 

b. Acids containing chlorine. 

3. Esters of inorganic acids. 

4 . Esters containing also other functional groups. 

a. Ester/alcohols. 

ai From acids containing no chlorine, 
at From acids containing chlorine. 

b. Ester/acyl chlorides. 
c Ester/ethers. 

d Ester/ ether/ alcohols. 
e. Ester/ether/acyl chlorides. 


UNIT 8. CHLORINE SUBSTITUTION PRODUCTS OF ETHERS AND ESTERS 


A. Ethers 

1. Completely acyclic saturated ethers 
a. Monoethers 

at DERIVED FROM SYMMETRICAL 
ETHERS 

CjHjOCl Chloromethyl methyl 

ether 3:7085 

C 1 H 4 OCI 2 sym -Dichlorodimethyl 

ether e .. . 3 : 5245 

CiHjOCl a-Chloroethyl ethyl 

ether 3 : 7305 

/3-Chloroethyl ethyl 

ether 3:7463 

CiHjOClj a p a'-Pichlorodiethyl 

ether 3:7595 

, cc,/3-Dichlorodiethyl 

ether 3 : 5G40 

a,/3'-Dichlorodiethyl 
ether ... .... 3:9150 

/3,0'-Dichlorodiethyl 

ether 3:6025 

CiHjOClg Octachlorodi ethyl 

ether 3:0738 

C 4 OCI 10 Decachlorodiethyl 

ether 3 : 1676 

CeHnOCli 0,j9'-Di chi oro-d i-n- 

propyl ether 3 : 8610 

•y.Y'-Dichloro-di-n 

propyl ether . 3 : 8745 # 


CeHijOClt £,/9'-Dichloro-di- 

Contd. isopropyl ether. .. 3:8605 

tol DERIVED FROM UN8 Ylt METRICAL 
ETHERS 

CiHjOCI Ethyl chloromethyl 

ether 3:7195 

a-Chloroethyl methyl 

ether. 3:7150 

0-Chloroethyl methyl 
ether 3:7265 

CbHuOCI a-Chloroethyl 71- 

propyl ether 3:7525 

CeHwOCl a-Chloroethyl n- 

butyl ether 3:9396 

C 7 H 15 OCI a-Chloroethyl 71 - 

amyl ether 3 : 9480 

6. Diethera 

C*Hii0 2 Cl2 Ethylene glycol bis- 
(/3-chloroethyl) 

ether 3 : 6655 

c. Ethers containing also other func- 
tions . 

Cl ETHER/ ALCOHOLS 

C«H»O s Cl 0-Chloro-j3 '-hydroxy- 

diethyl ether ... . 3:9185 

C2 ether/esters 

CsH»OjC 1 /3-Methoxyethyl 

chloroacetate 3: 9285 
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C5II7O3CI3 /J-Methoxyetbyl tri- 

chloroacetate 3 : 9250 

C3 ETHEr/eBTEr/ALCOHOLS 
CeHuOiCl Diethylene glycol 

mono(chloroacetate) 3:9390 

CsHuOiCl Triethylene glycol 

mono (chloroacetate) 3 : 9588 

ci ether/ebteh/actl halides 


C 1 H 1 O 3 CI /3-Methoxyethyl 

chloroformate. ..... 3:9140 

CfiHjOjCl fi-Ethoxyethyl 

chloroformate 3:92S0 

2. Completely acyclic unsaturated ethers 

C*HjOCl d-Chloroethyl vinyl 

ether 3:7464 

CiHgOCU a,/3-Dichlorovinyl 

. ethyl ether 3:5540 

C*OCl« Di-(trichlorovinyl) 

ether 3:6373 


3. Cyclic ethers 
a. Non-aromatio 

ai MONOETHERS 

CsHsOCl 3-Chloro-l,2- 


epoxypropane 3:5358 

CjHjOCh 3,3,3-Trichloro-l,2- 

epoxypropane 3:5760 

CgHjOCl 3-Chloro-2-methyl-l, 

2-epoxypropane . . . . 3:7657 

DIETHERS 

CgHgOjCli 2,3-DichIorodioxane- 

1,4 3:9105 

6. Aromatic ethers (phenol ethers) 

CjHjOCl o-Chloroanisole 3:6255 

m-Chloroanisole 3:6195 

p-Chloroanisole 3 : 6300 

w-Chloroanisola 3:9448 

C&HjOCl o-Chlorophenetole . . . . 3:8735 

m-Chlorophenetole . .. 3:6323 

p-Chlorophenetole. . . . 3:0090 

w-Chlorophenctole. ... 3:0165 

CjHuOCl 7 -Chloro-n-propyl 

phenyl ether 3:8820 


CioHuOjCl /3-Chlorocthyl 0'- 

phenoxyethyl ether. 3:9770 


c. Heterocyclic ethers 
CsHsOCl Tetrahydro-a- 

furfuryl chloride .... 3:8152 

B. Esters , 

Classified according to acid radicals; for 
classification according to alkyl or aryl radi- 
cals Bee Alphabetical Index. 

1. Esters of aliphatic acids 

a. Acids containing no chlorine 


Si FROM ACETIC ACID 


CjHgOjCl 

Chloromethyl acetate. 

3:5356 

CgHjOjCl 

e-Chloroethyl acetate. 
0-Chloroethyl acetate. 

3:7625 

3:5735 

CsHgOsCl 

j9-Chloro-n-propyl 

acetate 

7 -Chloro-n -propyl 
acetate 

3:8180 

3:8310 

CgHgOiClj 

Ay-Dichloro-n- 

propyl acetate 

3.-C220 

CgHgOjCl 

jS-Chloroisopropyl 
acetate 

3:8150 

CjHsOjCIj 

fi.fi'-Dichloroisopropyl 
acetate 

3:6318 

CjHjOjCIj 

frd.fi-Trichloro-ler- 
butyl acetate 

3:G180 

CjHuOiClj 

3-ChIoropropane- 
diol-1,2 diacetate, . . 

3:CS40 

a 1 

CjHjOgClj 

FROM OXALIC ACID 
bis- (0- Chloroethyl) 
oxalate 

3:0572 

aj 

C,OjCl» 

FROM CARBONIC ACID 
fcis-(Trichloromethyl) 
carbonate 

3:1915 

CgHgOjClj 

Di-(d-cliloroethyl) 
carbonate 

3:6790 

CjHuOjCIj 

Di- (y-chloro-n- 

propyl) carbonate. . 

3:6893 


b. Saturated monobasic acids contain- 
ing chlorine 

bi FROM CH LORO ACETIC ACID 

CjHsOiCl Methyl chloroacetato. 3:5585 

C«HjOjC 1 Ethyl chloroacetato... 3:5700 

CgHgOjCI* fl-Chloroethyl chloro- 
acetate.... ........ 3:6230 
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C t H,OjCl 

^-Hydroxyethyl chloro- 

3:6780 


acetate 

CsIIjOjCl 

0-Methoxyethyl chloro- 



acetate 

3:9285 

CfHjOaCl 

n-Propyl chloroacetate 
Isopropyl chloro- 

3:8295 


acetate. 

3:8160 

CeHiACl 

n-Butyl chloroacetate 
Isobutyl chloro- 

3:8530 


acetate 

3:8375 


«cc.-Butyl chloro- 

acetato 

ter-Butyl chloro- 

3:8350 


acetate . 

3:8220 

CiHjOjCI 

Ethylene glycol mono- 



(chloroacetate) 

3:6780 

CjHgOiClj 

Ethylene glycol bis- 

3:0720 


(chloroacetate) .... 

CjHjtO^Cl 

Diethylene glycol 


mono(chloroacetate) 

3:9390 

C.H ls O s CI 

Triethylene glycol 


mono(chloroacetate) 

3:9583 

CtH;0 2 Cl 

Phenyl chloroacetate . 

3:0565 

bj FROM DICHLOROACETXC ACID 

CjH^Clj 

Methyl dichloro- 



acetate 

3:5655 

C«H 6 0 2 C1 2 

Ethyl dichloroacetate. 

3:5S50 

C^HiOsCl) 

0-HydroxyethyI 



dichloroacetate .... 

3:9107 

CsHj0 2 C1j 

n-Propyl dichloro- 
acetate 

Isopropyl dichloro- 

3:6000 




__ bj FROM TRICHLOROACETIC ACID 

CsHjOiiCb 

Methyl trichloro- 



acetate 

3:5500 

CaOaCl, 

Trichloromethyl 



trichloro acetate 

3:0290 


Ethyl trichloro- 




3:5950 

GAOxGU 

0-Chloroethyl tri- 


chloroacetate 

3:6510 

C«H{0|Cb 

0-Hydroxyethyl tri- 



chloroacetate 

3:9999 



0-Methoxyethyl tri- 



chloroacetate. ..... 

3:9250 

CjHjOjCIj 

n-Propyl trichloro- 



acetate 

Isopropyl trichloro- 

3:6X35 


acetate 

3:5975 

C«HjOjC1j 

n-Butyl trichloro- 



acetate 

Isobutyl trichloro- 

3:6315 


acetate 

aee.-Butyl trichloro- 

3:G140 


acetate 

fcr-Butyl trichloro- 

3:9372 


acetate 

3:0138 

CjHuOjCIj 

n-Amyl trichloro- 



acetate 

Isoamyl trichloro- 

3:6560 


acetate 

ter-Amyl trichloro- 

3:C190 


acetate 

3:6185 

b4 

FROM CHLOROPROPIONIO 

ACIDS 


C«HjOjCl 

Methyl a-chloropro- 



pionate. .. 

3:7908 

CiHiOjCl 

Ethyl a-chloropro- 



pionate 

3:8125 

CtHnOjCl 

n-Propyl a-chloro- 



propionate 

Isopropyl a-chloro- 

3:9381 


propionate 

3:8165 

CjHisOjCI 

n-Butyl a-chloropro- 



pionate 

Isobutyl a-chloropro- 

3:8595 


pionate 

3:9170 

CaHuOjCl 

Isoamyl a-chloropro- 



pionate 

3:9580 

C^HjOjCl 

Methyl /1-chloropro- 



pionate 

3:5765 

CtHgOjCl 

Ethyl 0-chloropro- 



pionate 

3:8290 

CsHuOjCI 

n-Propyl (9-chloropro- 



pionate 

Isopropyl 8-chloropro- 

3:8545 


pionate 

3:93SS 

OjHjjOjCI 

n-Butyl 0-chloropro- 



pionate 

Isobutyl /3-chloropro- 

3:9474 


pionate 

3:8655 


CsHisOjCl Isoamyl 0-chloropro- 

pionate 3:8730 
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CiHjOjClj - 

Methyl a,0-dichloro- 
propionate 

3:0103 

CgHijOgClj 

Diethyl d,i-a,a-di- 
chloro succinate. .... 

3:9578 

CgHiOiClg 

Ethyl a,/2-dichloro- 
propionate 

3:0090 

CgHgOgClj 

Dimethyl mwo-a.a-di- 
chl or osuccinate 

3:0240 

bs FROM CHLOROBUTYRIC 
ACIDS 


CgHijOiCl* 

Diethyl meso-a.a-di- ‘ 
chlorosuccinate 

3:1364 

CaHsOjCl 

Methyl a-chloro-n- 
butyrate 

3:8103 

d. From unsaturated monobasic acids 
containing chlorine 

CgBnOjCl 

Ethyl o-chloro-n- 
butyrnte 

3:8307 

CgHgOjCl 

Methyl a-chloro- 
acrylate 

3:9096 

CjHjOiCl 

Methyl 0-chloro-n- 
butyrate 

3:8324 

C«H t OiCI 

Ethyl a-chloro- 

acrylate 

3:9242 

C«HuOtCl 

Ethyl 0-chloro-n~ 
butyrate 

3:8373 

CjHjOjCI 

Methyl a-chloro- 
crotonate. 

3:5870 

CjHjOjCI 

Methyl 7-chloro-n- 
butyrate 

3:8517 

CgH.ChCl 

Ethyl a-chloro- 
crotonate 

3:8523 

CflHnOaCl 

Ethyl 7-chloro-n- 
butyrate 

3:8597 

CgHjOjCl 

Methyl 0-chIorO- 
crotonate 

3:9244 

C5H9O2CI 

Methyl a-chloroiso- 


CgHjOjCl 

Ethyl 0-chloro- 

3:8538 

CaHuOiCl 

Ethyl a-chloroiso- 
butyrate 

3:8147 

C,H»OiCl 

Ethyl 7-chloro- 
• crotonate 

3:8657 

CjHjOjCIj 

Ethyl «,a,d-trichloro- 
n-butyrate 

3:6380 

CgH»OjCl 

Ethyl a-chloroiso- 
* crotonate 

3:9368 

bg FROM CHLOROVAXERIC 
ACIDS 


CgHjOgCl 

Methyl ^-chloroiso- 
crotonate 

3:8028 

CgHuOjCl 

Methyl a-chloro-n- 

3:8264 

CjH,OjC1 

Ethyl 0-chloroiao- 


C7H1J02C1 

Etliyl a-chloro-n- 
valerate 

3:8596 

e. From unsaturated dibasic acids con- 
taining chlorine 

C7H1102C1 

Ethyl 0-chloro-n- 
valerate 

3:8639 

C t H 7 0 4 Cl 

Dimethyl chloro- 
fumarate 

3:6582 




CgHuOiCl 

Diethyl chloro- 

3:6864 

C7HJJ02C1 

valerate 

Ethyl 5-chlorO-n- 
valerate 

3:8703 

3:8727 

c t H 7 o 4 a 

CgHuOiCl 

Dimethyl chloro- 
maleate 

Diethyl chloro- 

3:9351 

CtHuOjCI 

Ethyl o-ch!oro-a- 
methyl-n-butyrate 
Ethyl a-chloro-0- 
methyl-n-butyrate. . 

3:8518 

3:8523 

' maleate 

/. From chloroformic acid 
C2H1O2CI Methyl chloroformate 

3:5075 

c. From saturated dibasic acids con- 

CtHjOjClj 

Chloromethyl chloro- 

3:5275- 

taming chlorine 




CsHjOjCIj 

Dimethyl 

dichlorosuccinate . . . 

3:0485 

C2HO2CU 

Dichlorom ethyl chloro- 
formate 

3:5315 
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3:4010-3:1020 


$ S-CMorcvS-hydroxybeozaMoxlme: lfts. from dil, /tfc., m.p. 107-108° ( 2 ), 

3-Chloro-2-hydrorybenzald ehyde phenylhydrazone: unrecorded. 

3-Chloro-2-hydroxyt>enzafdehyde p-wtraphenylhydraxone : unrecorded. 

3'ChJoro-2-hydroxybetuaI&ehyde 2,4-diaitrophenylhydrazone: unrecorded. 

® 3-Chlor»-2-hydroxybenza!dehyde semic&rbazone: cryst. from 50% AcOH, m.p. 
240-2 IS* (2). 

3:1010 (3} Davies, ftubmsldn, J. Chm. Soc . 123, 2S50 {1023). (2> Haims. J. pnlt. Chm. 

(2) 139, 253-204 ()9»>. {3) Duff, J. Chm. Soc. 101 1. M7-S50. {i> Bajrr nod Co.. Cer. 
228, MS, Nov. 22. 191b; Ctnl. 1911, 1 61. 


3:1020 4.6-DICHLORO-2-MI 
(4,G-DichIon>H>-creso{ ) 


M.P. CO 4 (1J B.P. 220.5° 

55* (2) (7) 131° at 28 m (5) 

04-55° (3) 73-78° at 4 mm. (0) 

54° u.c. (1) 

53-51° {5} 

Ndls. from hot aq. or pet ether. Spar. sol. cold but more cm. sol. hot oq.; eas. sol. nlc , 
ether, CHClj, CS*. Volatile « ith steam. 

JKor prepn. of C from oh- resol (1 . 1400) with Cl* (7) (1) (1) in CO* (01% yield (2)) in 
CCl» in pres, of I'o (S) or in pres, of I*CJ$ in sunlight at elevated temp. (8), with Clj in 
NaOH soln. at room temp. (5), or with SOjCli (3), see indie, refs ; for formn. from 2- 
metlij IphcnoldnuWonic ncid-1,0 (0) m nitrobenzene with Clj (other products nrc a bo 
formed) roe {G).J 

1C with dry NH, rm nt room temp. (9) forms a cpd., C-2N1I* (9); 0 on cvnpn. of ale. 
N’Hi soln. does nnf j*i\o an NH» salt but is recovered unchanged (dif. from 2,6-dich!on>4- 
“fUiylphenol (3:0100) q v.) (7) J 

10 (1 pi.) Jn 2 pts. if««M USOj (f) - S 4S) stood 21 hrs. gives (37% yield (2)) a 
pn>l. of compn. CjH«0*N»Clj, white mil* from dry ether by pptn. with pet. ether, rop. 
J0r*|«e. (2) j 

tO with bnilg. 4il. llNOj oxidizes (7) to oxalic acid (1 -01 15); C on oxidn. with K;Cr«Oj 
+ <hh HfSO* pives (4) 0-cfiIoro-2-methjfben*oejuinon**'l,4 <5<hlaro*p-U»hiquin*ine) 
Hm. VJl-fkV), VII (*(353)1, jel ndl« , vol with steam, m p 00* (4); C digested with aqua 
trxpi for 1)5 hr*, at 100* Rive* (16% yield (5)) 3/»,64neh!onv2*meth)1l»cntfW(utnottr-l,4 
jtri-hl‘iffv-p»ti>hiqiiinoTir) fiteil. Y1I41M, VHf(V»b|, >rl lfts from ale.. Rip. 233* (6): 
0* with ClOi/AfOH Rives ft mixt. (1) of chlorinated qum«w* } 

tO d x-i not Tract with J*C1> f 10); 0 on mon<»<ulf<m»li«n with fumg. {65% Wi) 
at JO* jvlh (U) 4,f*-<hrhlnn>-2-mrth>lp!irni>hulf'»n»e nnd«3; for condensation of 0 with 
he«tu|«JehyilrwulfonSe »ri:J-| and uw ivi Mathfihuififlj; agt nr f 12) ) 

It la )Id)H/KOlI rrfluw! C'i hr*, with Mel (74% >k! I (3)), or 0 in aq &!l. with 
MkjNo, ofirre*p nvtbjl ether { 4 , fc-h rhl w-2-mef j, * hm *»d * >, mp 33° (l). 

^ O*. hp. 230* fl); C In wq alV. »«ln trratM with KljSO, give* (J) com~p ethyl 

(L5<!»fU<inv2-metli>tpJ.'eoet«*Ie) 4 mp 27.5* ft)} 


OH 


C,HtOai 

U, 


Beil. VI- 350 
VI r (174) 
VI r (332) 
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d. Ester /ether/aleohola e. Ester/ ether/ acyl balide3 

CjHuO*Cl j Diethylene glycol C^HjOjCl /3-Methoxyethyl ehloro- 

mono(chloroacetate) 3:9390 formate 3:9140 

CsHuOtCl Triethylene glycol CjHjOjCI 0-Ethoxyethyl chloro- 

mono(chloroacetate) 3:9588 formate 3:9280 
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CaOiCh 

Trichloromethyl 

chloroformate 

3:5515 

CjHsOzCl 

Ethyl chloroformate . 

3:7295 

CiHiOjClj 

0-Chloroethyl chloro- 
formate 

3:57S0 

C 4 H,0 3 C1 

0-Methoxyethyl chloro- 
formate . . 

3:9140 

C 4 H,OjC1 

0-Ethoxyethyl chloro- 
formate 

3:9280 

C4H1O2CI 

n-Propyl chloro- 
formate. 

3:7540 

C*H»OjC1j 

7-Chloro-n-propyl 
chloroformate . . . 

3:6010 

C4H7O2CI 

Isopropyl chloro- 
formate 

3:7405 

COl.OjCl 

rv-Butyl chloro- 
formate . ... 

Isobutyl chloro- 
formate 

3:7980 

3:7760 

C«HuO,Cl 

n-Amyl chloroformate 
Isoamyl chloroformate 

3:93S0 

3:8215 

CilljOiCl 

Allyl chloroformate 
Isopropenyl chloro- 

3:7487 

CjHuOjCl 

Cyclohexyl chloro- 


C»HjOjC1 

Benzyl chloroformate. 

3:9565 


g. Koto acids 

CeHjOjCl Ethyl a-chloroaceto- 

acetatc 3; 6207 

Ethyl 7-chloroaceto- 
acetatc 3:6375 

2. Esters of aromatic acids 

a. From acids containing no chlorine 
C*H*OjCl £-Chloroethyl benzoate 3:8860 

b. From acids containing chlorine 


CjIIjOjCI Methyl o-chloro- 

benzoate. . 3:6695 

CdliOtCl Ethyl o-chloro- 

benzoate 3:CS00 

CiHiOjCI Mcthj 1 m-chloro- 

benzoate 3:6670 

C*H»OiCl Ethj l m-chloro- 

benzoate 3:6770 


CgHiOjCl Methyl p-chloro- 

beozoate 3 : 0535 

CsHsOjCl Ethyl p-chloro- 

benzoate 3 : 6750 

3. Esters of inorganic acids 
CsHtOCI Ethyl hypochlorite .... 3 : 7022 


CjHsOCl ter-Butyl hypochlorite 3:7165 
CsHuOCl ter-Amyl hypochlorite. 3:9287 

4. Esters containing also other functional 
groups 

a. Eater/alcohols 

ai FROM ACIDS WITH NO CHLORINE 


CsHjOjCl 0-Chloro-«-hydroxy- 

n-propyl acetate . . 3 : 6775 

a-ChIoro-0-hydroxy- 

n-propyl acetate 3 : 661 8 

0-Chloro-f?'-hydroxy- 

isopropyl acetate . . 3:6517 

at FROM ACIDS CONTAINING 
CHLORINE 

CiHjOjCl /3-Hydroxyethyl chloro- 

acetate 3:6780 

C4H(0}C1 j (9-Hydroxyethyl di- 

chloroacetate 3:9107 

C«H»OjC1j jS-Hydroxyethyl tri- 

chloroacetate 3:9099 

b. Eater/acyl halides 

CiHsOjCl Ethoxalyl chloride.. . . 3:5625 

Carbomethoxyacetyl 
chloride 3: 9098- A 

CJIiOaCl ^-(Carbomethoxy)pro- 

pionyl chloride 3 : 9247 

Carbethoxyacetyl 
chloride 3:9246 

C»HiOiCl 7-(Carbomethoxy)-n- 

butyryl chloride 3 : 9373 


CuH,,0,a ai-(Carbomethoxy)- 

pelargonyl chloride . 3 : 9792 


c. Ester/ethers 
CtHjOjCl 0-MethoxyethyI 

chloroaeetate 3:92S5 

CzHjOiCh 0-M ethoxy ethyl tri- 

chloroace tate 3 : 9250 

CjHjOjCU Chloralide 3:3510 
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3:7151 4-Chlorobutene-l 

3:7205 l-Chlorobutene-2 

3:7105 2-Chlorobutene-2 

3:8117 2-Chlorobuten-2-aI-l 

3 : 1615 cis-2-Chlorobuten-2-oic acid-1 

3:2760 (ra(vs-2-Chlorobuten-2-oic acid-1 

3 : 1300 cis-3-Chlorobuten-2-oic acid-1 

3 : 2G25 <rans-3-Chlorobuten-2-oic acid-1 

3:2170 4-Chlorobuten-2-oic acid-1 

3:8240 2-Chlorobuten-2-ol-l 

3:8270 3-Chlorobuten-2-ol-l 

3:9114 4-Chlorobuten-2-ol-l 

3 : 9113 2-Chlorobuten-3-ol-l 

3 : 8110 l-Chlorobuten-3-oI-2 

3:9115 3-Chlorobuten-3-ol-2 

3:9114 l-Chlorobuten-2-oI-4 

3 : 8270 2-Chlorobuten-2-ol-4 

3:7070 1-Chl orobuten-3-yne-l 

3:9160 /3-Chloro-n-butyl alcohol 

3:9165 7-ChIoro-n-butyl alcohol 

3:9170 6-Chloro-n-butyl alcohol 

3 : 7752 Chloro-ler-butyl alcoholj 

3:8780 03-Chloro-ier-butyl) benzene 

3:7090 7-Chloro-«-butylene 

3:7205 «-Chloro-/9-butylene 

3 : 8830 2-Chloro-4-n-butylphenol 

3 : 9760 2-Chloro-4-ier-butylphcnol 

3 : 7175 l-Chlorobutyne-2 

3:9594 0-Chlorobutyracetal 

3 : 010*1 a-Chloro-n-butyraldehyde 

3:9110 £-Chloro-«-butyr aldehyde 

3:9111 7-Chloro-n-butyr aldehyde 

3:9594 /i-Chloro-n-butyraldehyde 

diethylacetal 

3:9130 a-Chloro-n-butyric acid 

3:0035 0-Chloro-n-butync acid 

3:0020 7-Chloro-n-butyric add 

3:5570 o-Chloro-n-butyryl chloride 

3:9100 /3-Chloro-n-butyryl chloride 

3:5970 7-ChIoro-n-butyryl chloride 

3 : 0180 p-(5)-Chlorocarvacrol 

3:0745 3-Chlorocatechol 

3:2470 4-Chlorocatechol 

3:9195 l-Chloro-2-(chloromethyl)- 

butadiene-1,3 

3:9206 3-Chloro-2-(chloromethyU- 

butene-1 

3:9534 4-Chloro-3-(chloromethyl)- 

heptane 

3:5633 3-Chloro-2-(chloromethyl)- 

propene-1 

3:5633 l-Chloro-2-(chloromethyl)- 

propcne-2 

3:1430 l-ChIoro-2,2-6w-(p-chloropheiiyl)- 

eth>lene 

3:2280 3-Chloro-o-creaol 

3:0780 4-Chloro-e-cresol 

3:1815 5-Chloro-o-cresol 

3:8615 6-Chloro-®-cresol 

3:1055 2-Chloro-fn-cresol 

3:1535 4-Chloro-m-cresol 

3:0700 6-Chloro-m-creaol 

3:6215 2-Chloro-p-cresol 


3:1025 3-Chloro-p-cresol 

3 : 8117 Cf-Chlorocrotonaldehyde 

3:1615 allo-a-Chlorocrotonic acid 

3 : 2760 a-Chlorocrotomc add 

3:2625 /3-Chlorocrotonic acid 

3:2170 7-Chlorocrotonic acid 

3 : 8240 /3-ChlorocrotonyI alcohol 

3 : 8270 7-ChlorocrOtooyl alcohol 

3 : 8705 yt-Chlorocumene 

3 : 8040 Chlorocyclohexane 

3 : 9374 eis-2-ChIorOcyclohexanol-l 

3 : 0175 irarcs-2-Chlorocy clohexanol-l 

3 : 9376 4-ChlorocydohexanoI-l 

3 : 0120 2-Chlorocydohexanone-l 

3:9360 3-Chlorocyclohexanone-l 

3:9364 4-Chloroeydohexanone-l 

3 : 7545 Chlorocylopentane 

3:8775 2-Chloro-p-cymene 

3:8770 3-Chloro-p-cymene 

3:8785 1-Chlorodecane 

3:0014 10-Chlorodecanol-l 

3:9712 5-Chlorodecene-5 

3 : 0014 6>-Chloro-a-decyI alcohol 

3:1618 or-Chlorodeaoxy benzoin 

3:1618 ms-Chlorodesoxybenzoin 

3:7305 a-Chlorodiethyl ether 

3:9716 4-Chloro-3,4-diethylhexene-2 

3:7935 a-Chlorodiethylketoae 

3 : 1355 aj-Chloro-2,4-dimethylaceto- 

pheoone 

3:1775 <o-Chloro-3,4-dimethyIacet<>- 

phenone 

3:0245 «-Chloro-2,5-dimethylaceto- 

phenone 

3:8645 3-Chloro-l,2-dimethy3benxene 

3:8675 4-Chloro-l,2-diniethylbeiizene 

3 : 8590 2-ChIoro-l,3-dunethyIbenzene 

3:8GC5 4-ChIoro-l,3-dmiethylbenzene 

3:8640 5-Chloro-l ,3-dunethylbenzene 

3:8600 2-Chloro-l,4-dimethylbenzeno 

3:7590 l-Chloro-2,2-dimethylbutane 

3:7475 3-ChIoro-2,2-dimethylbutane 

3:7555 4-ChIoro-2,2-dimethylbutane 

3:7600 2-Chloro-2, 3-dun ethylbu tone 

3 : 7340 2-ChIoro-3,3-dimethylbutene-l 

3 : 7520 l-Chloro-2,3-dnnethylbutene-2 

3:7340 3-Chloro-2,2-dimethylbutcne-3 

3 : 7085 Chlorodimethyl ether 

3 : 8780 (/3-Chloro-«,«-dimethyl) ethyl- 

benzene 

3:9656 3-Chloro-2.2-diinethyI-3-etbyl- 

pentane 

3:9650 3-C hloro-2 ,3-<liniethylheptanfi 

3:9652 5-Chloro-2,5-dunethylheptane 

3:9630 4-Chloro-3 , 6-dimet hylb eptene-2 

3 : 9554 3-Chloro-2, 3-dimethy Ihexan e 

3:9556 2-Chloro-2, 5-dimethylhexane 

3:9558 2-Chlorf>-3 1 4-dimethylhexane 

3 : 9529 4-Chl ore-2 , 5-dimethylhexene-2 

3:9528 4-Chloro-3,5-diroethylhexeno-2 

3:9527 2-Chloro-2,5-dimethylhexene-3 

3 : 9528 3-ChIoro-2,4-dimethyihe^ene-4 

3:9738 3-Chloro-2,3-dimethyloctane 



V. ALPHABETICAL NAME INDEX TO COMPOUNDS OF 
ORDER 3 

1. Note that this index refers only to numbered compounds of Order 3; for 
practical reasons it cannot include the large number of related products which 
are incidentally mentioned within the text of these numbered individuals. 

2. In this alphabetical name index all literal prefixes (such as those below) 
are ignored in establishing the alphabetical sequence. Note, however, that 
" iso ” is not recognized as a prefix but is construed as an integral part of the 
name and therefore indexed under the letter I. 

3. Within any given group of related prefixes the following sequences are 
employed: 


d,l- . . . 

alio- . . . meso- 

h.-m. 

. . . I.-m. 

cryihro - 

. . . threo- 

o- . . . 

m- ... p- 

prim.- . 

. . sec.- . . . ter - 

bis- . 

. . tris- 

sym.- . 

. . ursym 

solid 

. . . liquid 


4. Note that except when needed to distinguish from other stereoisomers 
the prefix d,l is omitted from the alphabetical index names even when included 
in text of the individual compound. 

5. Whenever in a particular name the syllable (di) is inserted in parentheses 
to avoid possible ambiguity, such syllable is ignored in establishing the alpha- 
betical sequence. 

G. For a given family of derivatives of the same halogen-free parent, the 
sequence of listing is based upon the parent, e.g., all the dichloro substitution 
products of naphthol-1 precede all those derived from naphthoI-2. 


3:0210 

A 

Aeetaldohydo tu-{/J-chlorcthyI)- 

3:8150 

3:81S0 

2- Ace toxy- 1 -chi oro propan e 

1 -A ce to xy-2-chl oroprop an o 

3:003S 

ncctal 

Acctoacetyl chloride 

3:8310 

3:7005 

1 - Ace toxy-3-c hloropropano 
Acetjl chloride 

3:0317 

£J-Acc to-ct -chlorohdryin 

3:5012 

cw-Acetj leno dichlorido 

3:6775 

7 -Acc to-a-<hlo ro hydrin 

3:5028 

Irana-Aeetjleno dicWoride 

3: CGIS 

a - A ec t o-fJ-cld oro Uydr in 

3:5030 

Acetylene dichloride (ordinary 

3:0320 

3:0318 

7 - A eeto-<i,/?-d ichl orohydrin 

0-A ceto-<r, 7 -dichlarohydrin 
“ Acetone (di)chloride " 

3:5750 

rnixt) 

Acctjlene tetrachloride 

3:7140 

3:5555 

Acctj lidene tetrachlorido 

3:2G62 

Acetone chloroform 

3:9034 

Acrolein dichlorido 

3:CIS0 

44 Acetono chloroform ” acetate 

3:5140 

44 Acrolein dichlorido " 

3:5125 

Aectonjl cldorido 

3:5570 

Acrolein hydrochloride 
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3:0015 

3:0525. 

3:0525 

3:9312 

3:0945 

3:7955 

3:7715 

3:7670 

3:9395 

3:7735 

3:7630 

3:7530 

3:9334 

3:7655 

3:7665 

3:7G20 

3:7675 

3:9336 

3:7535 

3:9395 

3:9320 

3:3130 

3:1010 

3:0960 

3:2800 

3:4085 

3:3780 

3:3350 

3:4280 

3:4065 

3:3350 

3:4745 

3:4908 

3:4705 

3:4610 

3:4395 

3:4933 

3:4720 

3:4430 

.3:4075 

3:1757 

3:8980 

3:1900 

3:4262 

3:9185 

3:6517 

3:6648 

3:6775 

3:7905 

3:7120 

3:7145 

3:7235 

3:9112 

3:0235 

3:9132 

3:5385 

3:9101 

3:1615 

3:1300 

3:0372 


1-Chlorohexadecane 
16-Chlorohexadecanol-l 
fc>-Chl or o-n-h ex adecy I alcohol 
3-Chlorohexadiene-l,3 ' 1 
Chlorohexamethylethane 

1- Chlorohexane 

2- Chlorohexane 

3- Chlorohexane 
6 -ChlorohexanoI-l 
3-Chlorohexatetraene-l,3,4,5 

1- Chlorohexene-l 

2- Chl orohexene- 1 

3- Chl or ohexene-1 

4- Chlorohexene-l 

5- Chlorohexene-l 
l-ChIorohexene-2 
4-Chlorohexene-2 
cw-l-Chlorohexene-3 
3-Chlorohcxene-3 
w-Chloro-n-hexyl alcohol 

1- Chlorohexyn e- 1 

2- ChJorohydroquinone 

3- Chloro-2 -hydroxy benzaldehydo 

4- Chloro-2-hydroxybcnzaldehyde 

5- Chloro-2-hydroxy benzaldehydo 
2-Chloro-3-hydroxy benzaldehydo 
4-Chloro-3-hydroxy benzaldehydo 

6- ChJoro-3-hydroxy benzaldehydo 

2- Chloro-4-hydroxybenzaldehyde 

3- Chloro-4-hydroxybenzaldebydo 

2- Chloro-5-hydroxy benzaldehydo 

3- Chloro-2-hydroxybenzoic acid 

4- Chloro-2-hydroxybenzoic acid 

5- Chloro-2-hydroxybenzoio acid 

6- Chloro-2-hydroxy benzoic acid 
2-Chloro-3-hydroxybenzoic acid 

4- Chloro-3-hydroxybenzoic acid 

6- Chloro-3-hydroxybenzoic acid 

2- Chloro-4-hydroxybenzoic acid 

3- Chloro-4-hydroxybenzoic acid 
3-CUoro-2-hy dr oxy bi phenyl 

5- Chloro-2-hydroxybiphenyl 
3-Chloro-4-hydroxybiphenyl 
4 , -Chl oro -4 -hydroxy biphenyl 
p-Chloro-^'-hydroxydiethyl ether 
0-Chloro-/3'-hydroxy-isopropyl 

acetate 

p-Chloro- j y-hydroxy-n-propyl 

acetate 

7- Chloro-^-hydroxy-n-propyl 
acetate 

p-Chloroisobutyl alcohol 
cz-Chloroisobutylene 
7-Chloroisobutylene 
a-Chloro-isobutyraldehyde 
^-Chloro-isobu tyraldehy d e 
a-Chloro-isobutyric acid 
0-Chloro-isobutyric acid 
a-Chloro-isobutyryl chloride 
£-Chloro-isobutyryl chloride 
a-Chloroisocro tonic acid 
/3-Ghloroisocroti>nie acid 
a*-Chloroisodurece 


3:4980 4-Chloroisophthalic acid 

3:4960 5-Chloroisophthalic acid 

3:7290 “ 0-Chloroisoprene ” 

3:8150 0-ChIoro-isopropyl acetate 

3:7747 0-Chloro-isopropyI alcohol 

3:9610 a-Chloro-isopropylbenzcne 

3:8705 4-Chloro-isopropylbenzeno - 

3:8605 tw-03-Chloro-isopropyl) ether 

3:8775 2-Chloro-4-isopropyH-methyl- 

benzene 

3 : 8770 3-Chloro-4-isopropyI-l-metbyI- 

benzene 

3:9290 a-Chloroisopropyl-methyl- 

carbinol 

3 : 1293 4-ChIoro-2-isopropyl-5-methyl- 

phenol 

3:0480 4-Cliloro-5-isopropyl-2-methyl- 

phenol 

3 : 3220 2 ,4,6-tr w- (or-Chl oro-isopropyl)- 

trioxane-1,3,5 

3:0050 a-Chloro-isovaleric add 
3:8144 a-Chloro-isovaleryl chloride 
3:90SS 7-Chloro-^-keto-n-butyryl 

chloride 

3:0172 co-Chlorolauryl alcohol 

3:3432 Chloromaleic acid 

3:0280 Chloromaleic anhydride 

3:6158 Chloromaleyl (di) chloride 

3:8725 eso-Chloromesitylene 

3:7005 Chloroznethane 

3:8210 3-Chloro-3-methoothyIpentanc 

3:5356 Chloromethyl acetate 

3:9660 w-Chloro-o-methylacetophenone 

3:1130 w-Chloro-p-methylacetophenone 

3 : 8340 7-Chloro-^-methylrdlyl alcohol 

3 : 4435 3-Chloro-2-methylbenzoic acid 

3:4700 4-Chloro-2-methylbenzoic acid 

3:4670 5-Chloro-2-methylbenzoic add 

3 : 3275 6-Chloro-2-methylbenzoio acid 

3 : 4915 4-ChIoro-3-methylbenzoic acid 

3 : 4715 5-Chloro-3-methylbenzoic add 

3 : 4615 6-Chloro-3-methylbenzoic acid 

3 : 4355 2-Chloro-l methylbenzoic add 

3:4900 3-Chloro-4-methylbenzoic add 

3:9570 a-(Chloromethyl) benzyl alcohol 

3 : 7390 l-Chloro-3-methylbutadiene-l.S 

3:9200 l-Chloro-2-methylbutadiene-I,3 

3 : 7290 3-Chloro-2-methylbutadIene-l,3 

3 : 7355 ■i-Chloro-2-methylbutadiene-l,3 

3 : 7355 l-Chloro-3-methylbutadiene-l,3 

3:7290 2-Cbloro-3-methyIbutadiene-1.3 

3:7390 4-Chloro-2-methylbutadiene-2,3 

3 : 7345 l-Chloro-2-methylbutano 

3:7220 2-Chloro-2-methylbutane 

3 : 7275 3-Chloro-2-methylbutane 

3 : 7365 4-Chloro-2-methylbutane 

3 : 7365 l-Chloro-3-methylbutane 

3:8175 l-Chloro-2-methyIbutanol-2 

3:8030 3-Chloro-2-methylbutanol-2 

3:8335 4-Chloro-2-methyl butanol-2 

3 : 9290 2-Chloro-2-methy lbutanol-3 

3 : 9269 l-Chloro-2-methylbutanone-3 

3:7597 2-Chloro-2-methylbutanone-3 
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3:9740 8-Chloro-2,6-dimethyloctane 3:5780 

3:9714 4-ChIoro-3,7-dimethy loctene-2 3 : 5900 

3:9714 S-Chloro-2 , 6-dimethy loctene-6 

3 : 9440 4-Chloro-2,2-dimethylpentane 3 : 8030 

3:9442 2-Chlaro-2,3-dimethylpentane 3:8335 

3 : 7970 3-Chloro-2,3-dimethylpentane 3 : 7595 

3 : 8153 5-ChIoro-2,3-dimethylpentane 3 : 6025 

3:7750 2-Chloro-2,4-dimethylpentane 3:8500 

3 : 8153 l-Chloro-3,4-dimethylpentane 3 : 7305 

3 : 7725 4-Chloro-2,4-dimethylpentene-l 3 : 7463 

3:7605 3-Chloro-2,4-dimethylpentene-2 3:7935 

3 : 9418 4-Chloro-2,4-dimethylpentene-2 3 : 9268 

3:9418 2-Chloro-2,4-dimethyIpentene-3 3:9646 

3 : 2218 4-Chloro-2,3-dimethylphenol 3 : 9648 

3:2115 5-Chlor<>-2,3-dimethylphenol 3:8370 

3 : 2460 5-ChIoro 2,4-dimethylphenol 3 : 9552 

3 : 8784 6-Chloro-2,4-dimethylphenol 3 : 8223 

3 : 1822 4-Chloro-2, 5-dun ethyl phenol 3 : 8510 

3:21S0 4-Chloro-2,G-dimethylphenol 3:9185 

3 : 0 158 2-Chloro-3,4-cUmethylphenol 

3:2705 5-Chloro-3,4-dimethyIphenol 3:5330 

3:1754 6-Chloro-3 ,4-dimethy Iphenol 3:7150 

3:0844 2-Chloro-3,5-dimethylphenol 3:7265 

3:3505 4-Chloio-3,5-dimethy Iphenol 3:7598 

3:7200 l-Chloro-2,2-dimethylpropane 3:7640 

3:0440 /3-Chloro-a,a-dimethylpropionic 3:8210 

acid 

3:9266 (3-Chloro-a,a-dimethyIpropionyl 3:8115 

chloride 

3:3585 a-Chloro-diphenylacetic acid 3:9734 

3:0885 a-Chloro-diphenylacetyl chloride 3:9736 

3:0060 a-Chlorodiphenylmethane 3:9406 

3:9870 Chloro-diphenyl-methyl- 3:9438 

methane 3 : 8055 

3:8810 1-Chlorododecane 3:9410 

3:0172 12-Chlorododecanol-l 3:9770 

3:0172 w-Chloro-n-dodecyl alcohol 

3:9702 to-Chlorodurene 3:0165 

3:5358 3-Chloro-l, 2-epoxypropane 3:9664 

3 : 7015 Chloroethane 3:1115 

3:5552 (3-ChloToethanol 3:7525 

3:5552 2-ChIoroethanol-l 3:6510 

3:7010 Chloroethene 3:7464 

3:6210 a,a-&w-(£-Chloroethoxy)ethane 3:7000 

3:6655 a,/3-l>w-(j3-Chloroethoxy)ethane 3:9494 

3:9185 2-(j3-Chloroethoxy) ethanol- 1 3:5050 

3:6655 /3-(/?-Chloroethoxy)ethyl 0- 3:4853 

chloroethyl ether 3 : 6105 

3:7625 a-C hloroethyl acetate 3:8803 

3:5735 0-Cbloroethyl acetate 3:0100 

3:5552 ^-Chloroethyl alcohol 3:8085 

3:9480 a-Chloroethyl n-amyl ether 3:8250 

3:8667 a-Chloroethyl benzene 3:9432 

3:8712 0-Chloroethylbenzene 3:8080 

3:8712 u-Chloroethylbenzene 3:8095 

3 1 8550 o-Chlorocthy Ibenzene 3:0012 

3 : 857 0 p-Chl o roethy Ibenz ene 3:8219 

3:8860 (3-Chloroethyl benzoate 3:798S 

3:7720 l-Chloro-2-ethylbutane 3:9412 

3:9396 a-Chloroethyl n-butyl ether 3:8050 

3:6230 /3-ChloroethyI chloroacetate 3:8023 

3:5780 (3-Chloroethyl chlorocarbonate 3:0013 

3:9150 a-Chloroethyl /3-chloroethyl ether 3:8032 


/3-Chloroethyl chloroformate 
a-Chloroethyl chloromethyl 
ketone 

a-Chloroetbyl-dimethyl-carbinoI 
f?-ChIoroe thyl-d imethyl-car binol 
fcw-(a-Chloroethyl) ether 
fc£s-(£-ChIoroethyI) ether 
/3-Chloroethyl-ethyl-carbinol 
a-Chloroethyl ethyl ether 

0- Chloroethyl ethyl ether 
a-Chloroethyl ethyl ketone 
^-Chloroethyl ethyl ketone 

3- Chloro-3-ethyIheptane 

4- Chloro-4-ethyIheptane 

1- Chloro-2-ethylhexane 
l-ChIoro-3-ethyIhexane 
3-ChIoro-3-ethyIhexane 

1- Chloro-4-ethylhexene-3 
a-Chloroethyl 0-hydroxy ethyl 

ether 

Chloroethylidene (di) chloride 
a-Chloroethyl methyl ether 
^-Chloroethyl methyl ether 
a-Chloroethyl methyl ketone 
^-Chloroethyl methyl ketone 
3-Chloro-3-ethyl-2-methyI- 
pentane 

2- ChIoro-3-ethyI-3-methyl- 
pentene-1 

3- Chloro-3-ethyloctane 

4- Chloro-4-ethyloctane 

1- Chloro-3-ethyIpentadiene-l,2 ' 

2- Chloro-3-et hy Ipentane 

3- Chloro-3-ethylpentane 
l-Chloro-3-ethylpentyne-l 
^-Chloroethyl 0'-phenoxyethyl 

ether 

0-Chloroethyl phenyl ether 
a-Chloroethyl phenyl ketone 
^-Chloroethyl phenyl ketone 
a-Chloroethyl n-propyl ether 
^-Chloroethyl trichloroacetate 

0- Chloroethyl vinyl ether 
Cbloroethyne 
Chloroethynylbenzene 
Chloroform 
Chlorofumaric acid 
Chlorofumaryl (di) chloride 

1- Chlorohendecane 
l-Chloroheptadecane 
l-Chloroheptadiene-1,6 

1- Chloroheptane 

2- Chloroheptane 

3- Chloroheptane 

4- Chloroheptane 

7 -Chloroheptanol-1 
1 -Chi oroh eptene • 1 

2- Chloroh epten e-1 

3- C hlorohepten e-1 

4- Chloroheptene-2 
4-Chlor oh eptene-3 
w-Chloro-n-heptyl alcohol 
1-Chloroheptyne-l 
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3:960G 

3:8152 

3:9G60 

3:1130 

3:2300 

3:8110 
3:3931 
3:0375 
3:0878 
3:1285 
3:1330 
3:1930 
3:4914 
3:4815 
3:4912 
3:4680 
3:4885 
3:4928 
3:4952 
3:4948 
3:1490 
3:1470 
3:3720 
3:3900 
3:2615 * 
3:3810 
3:1010 
3:1700 
3:2545 
3:3045 
3:3945 
3:3500 
3:3925 
3:2965 
3:4701 
3:4704 
3:4000 
3:358© 
3:4492 
3:3145 
3:8719 
3:8635 
3:9638 
3:9640 
3:0170 
3:0170 
3:9618 
3:0095 
3:0985 
3:0985 
3:9506 
3:8585 
3:8378 
3:9538 
3:9590 
3:8346 
3:9518 
3:8345 
3:8185 
3:8230 
3:9530 
->■ 3:9510 


{J-Chloro-/9- me thyls fcyrene 
2- ( Chloromethyl) tetrahydrofuran 
Chloromethyl o-tolyl ketone 
Chloromethyl p-tolyl ketone 
2 ,4 , 6-(ris- (Chloromethyl) tri- 
oxo ne- 1,3,5 

Chloromethyl-vinyl-carbinol 
Chloromethyl p-xenyl ketone 
w-Chloromyristyl alcohol 

1- Chloronaphthalene 

2- ChIoronaphthalene 

2- Chlaronaphtboic acid-1 

4- Cbloronaphthoic acid-1 

5- Chloronaphthoic acid-1 

6- Chloronaphthoic acid-1 

7- Chloronaphthoic acid-1 

8- ChIoronsphthoic acid~l 

1- Chloronapbthoic acid-2 

3- ChIoronaphthoic acid-2 
5-ChIoronaphtboic acid-2 
8-ChIoronaphthoic add-2 

2- Chloronaphthol-l 

3- Chloronaphthol-l 

4- Chloronaphthol-l 

5- Chloronaphthol-l 

6- Chioronaphthol-l 

7- Cbloronapbthol-l 

8- Chloronaphthol-l 

1- Chloronaphthol-2 

3- C)Joronaphthol-2 

4- Cbloronaphthol-2 

5- Chloronaphthol-2 

6- Chl or on ap hthol-2 

7- Chloronaphthol-2 

8- Chloronapbthol-2 
3-Chloro-jS-naphthoq\iinone 

3- Chloronapbthoqumone-l ,2 

4- C'hloronaphtboqninone-l,2 

2- Chl oronapbthoquinone-1 ,4 

5- Chloronaphthoquinone-l,4 

6- Chloronapbtboquiaone-l,4 

1- Chlorononane 

2- ChloroDonane 

3- Chlorononane 
5-Chlorononane 

9- Chl oron onanol-1 
u-Chloro-n-nonyl alcohol 
1-Chlorononyne-l 
1-Chloro-octade cane 
18-Chloro-octadecanol-l 
u-Chloro-n-octadecyl alcohol 

3- Chloro-a ctadiene-l ,3 

1- Chloro-octane 

2- Chloro-octane 

4- Chloro-octane 
8-Chloro-octanol-l 

2- Chl oro-octene-1 

3- Chloro-octene-l 
2-Chloro-octene-2 

4- Chloro-octene-2 
4-Chloro-octene-4 
w-Chloro-n-octyl alcohol 
1-Chloro-octyrie-l 


3 : 9514 l-Cbloro-octyne-2 

3:0525 w-Cbloropalmityl alcohol 

3:9890 1-Chloropentadecane 

3 : 7339 3-Cbloropeatadieae-l,3 

3 : 7460 l-Chloropentane 

3 : 7325 2-Chloropentane 

3: 7330 3-Chloropentone 

3 : 9295 5-ChIoropentanoI-l 

3:8225 l-Chloropentanol-2 

3 : 8500 l-Cbloropentanol-3 

3:8217 l-Chloropentanone-2 

3 : 7893 3-Chloropentanone-2 

3:8243 4-Chloropentanone-2 

3 : 9267 5-Chloropen t anone-2 

3:9268 l-Chloropentanono-3 

3:7935 2-Chloropentanone-3 

3:7420 1-Chloropentene-l 

3:7280 2-Chloropentene-l 

3:7260 3-Chloropentene-l 

3:7350 4-Chloropentcne-l 

3:7410 5-Chloropentene-l 

3:7470 l-Chloropentene-2 

3:7285 2-Chloropentene-2 

3:7240 3-ChIoropentene-2 

3:7409 4-Chloropentene-2 

3:7455 5-ChIoropentene-2 

3:7455 l-Chloropentene-3 

3:7400 2-Chloropentene-3 

3:2990 p-Chlorophenacyl chloride 

3:8735 o-Chlorophenetolo 

3 : 6323 m-ChlorophenetoIe 

3 : 0090 p-Chlorophenetole 

3:0165 u-ChlorophenetoIe 

3:5980 o-CblorophenoI 

3 : 0255 m-Chlorophenol 

3:0475 p-CUorophenol 

3 : 4260 o-Chlorophcnoxyacetic acid 

3:3325 m-Chlorophenoxyacetic acid 

3:4375 p-Chlorophenoxyacetic acid 

3:2640 2-Chlorophenylacetic acid 

3:1910 3-ChlorophepyIacetic acid 

3:3135 4-Chloropheqylacetic acid 

3:1618 a-Chloro-a-phenyl-aceto- 

phenone 

3 : 3934 w-Cliloro-p-phenylacctophentxrt 

3 : 9497 o-Chlorophenylacetylene 

3:9500 m-Chlorophenylacetylene 

3:0590 p-Chlor ophenylacety lene 

3:9494 a-Chloro-/3-phenylacetylene 

3:9494 a>-Chlorophenylacetylene 

3 : 9859 -A o-Chloropheny 1 m-chloropheB5 ' 

ketone 

3:1565 o-Chloro phenyl p-chloropheoj’ 

ketone 

3:3415 m-Chlorophenyl p-cbloroph® 0 '* 

ketone 

3:8735 o-Chlorophenyl ethyl ether 

3:6323 m-Chlorophenyl ethyl ether 

3:0090 p-Chlorophenyl ethyl ether 

3:0340 p-Chlorophepyl ethyl ketone 

3 : 6255 o-Chloropheoyl methyl ether 

3 : 6195 m-Chlorophenyl methyl ether 

3 : G300 p-Chloropheqyl methyl ether 
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3:9214 x "-(Chloromethyl) butene- 1 
3:7303 l-Chloro-2-methyIbntene-I 
3:7300 3-Chloro-2-methylbutene-l 
3:7215 l-Chloro-3-methylbutene-l 
3:7485 l-Chloro-2-methylbutene-2 
3:7335 3-Chloro-2-methylbutene-2 
3:7465 4-Chloro-2 methyIbutene-2 
3 : 7215 4-ChIoro-2-methyIbutene-3 
3:7155 3-Chloro-3-methyl butyne- 1 
3:7155 2-Chloro-2-methylbutyne-3 
3 : 8718 o-Chloro-a-methyl-n-butyric 
acid 

3 : 0050 «-Chloro-/3-methyl-n-biityric 
add 

3:5670 o-Chloro-a-methyl-n-butyryl 
chloride 

3:8144 a-Chloro-/9-methyl-n-butyryl 
chloride 

3:5275 Chloromethyl chlorocarbonate 

3 : 5275 Chloromethyl chloroformate 

3 : 2990 Chloromethyl p-chlorophenyl 

ketone 

3:9201 2-(Chloromethyl)-l ,3-dichloro- 

butene-1 

3 : 7 657 3-Chloro-2-methyl-l ,2-epoxy- 

propane 

3:5245 his-(Chloronjethyl) ether 

3 : 5358 (Chloromethyl)etbylene oxide 

3:7195 Chloromethyl ethyl ether 

3:8012 Chloromethyl ethyl ketone 

3:8175 Chloromethyl-ethyl-methyl- 

• carbinol 

3:8370 3-(ChIoromethyl) heptane 

3:8100 2-Chloro-2-methylheptane 

3:9540 O-Chloro-2-methylheptane 

3 : 9544 3-Chloro-3-niethylheptane 

3:9548 3-Chloro-4-methylheptane 

3 : 9550 4-Chloro-4-methyIheptane 

3:8205 4-Chloro-6-methyIheptene-l 

3 : 9520 6-Chloro-2-methylheptene-2 

3:9524 4-Chloro-3-methyIheptene-2 

3:9525 4-Chloro-6-methylheptene-2 

3:9520 5-Chloro-4-methylheptene-3 

3:9525 4-Chloro-2-methylheptene-5 

3:8205 4-Chloro-2-methylheptene-6 

3:9516 3-Chloro-3-methylheptyne-4 

3:7945 2-Chloro-2-methylhexane 

3:7985 5-Chloro-2-methylhexane 

3:8155 l-Chloro-3-methyLhexane 

3:9434 2-Chloro-3-methylhexane 

3:7950 3-Chloro-3-methyIhexane 

3:9430 4-ChIoro-3-methylhexane 

3 : 7730 4-Chloro-5-methylhexene-l 

3 : 9414 4-Chloro-3-methylhexene-2 

3 : 7890 4-Chloro-5-methylhexene-2 

3:7890 3-Chloro2-methylhexene-4 

3:7730 3-Chloro-2-methy Ihexe ne-5 

3:0102 5-ChJoro-5-rn ethylhexen-1 -yn e-3 

3:9402 2-Chloro-2-methylhexen-5-yne-3 

. 3:8795 l-Chloromethyl-4-isopropyl- 

bcnzene 

3:0563 hts-(Chloromethyl) ketone 

3:7747 Chloromethyl-methyl-carbinol 


3:9614 

3:7085 

3:9560 

3:0250 
3:0747 
3:9730 
3:9732 
3:9710 
3:9642 
3:9641 
3:9628 
3:9624 
3:9628 
3:9022 
3:9314 
3:9316 
3:9318 
3:7720 
3:7563 
3:7490 
3:7565 
3:7495 
3:7695 
3:9348 
3:9350 
3:7585 
3:76G0 
3:7500 
3:7915 
3:9338 
3:7500 
3:9322 
3:9324 
3:2280 
3:0780 
3:1815 
3 : SG15 
3:1055 
3:1535 
3:0700 
3:6215 
3:1025 
3:0700 
3:9570 
3:9448 
3:1212 
3:7235 
3:9112 
3:7135 
3:7045 
3:9190 
3:7905 
3:9180 
3:7752 
3:7120 
3:7145 
3:8340 
3:8225 
3:8217 
3:8742 
3:9604 


2-CUorcM>methyl-5-methylene- 

heptene-2 

Chloromethyl methyl ether 
4- (Chlorom ethyl) -3-me thyl- 
hexane 

1 - (Chloromethyl) n aphthalene 

2- (Chloromethyl) naphthalene 

4- Chloro-4-m ethylnonan e 

5- ChIoro-5-methylnonane 

3- ChIoro-3-methylnonyne-4 

3- Chloro-3-methyloctane 

4- Chloro-4-m ethy/octane 

4- Chloro-7-inethyIo ct ene-2 

5- Chloro-4 -methyloctene-3 
5-Chloro-2-methyloctene-G 
2-Chloro-2-m ethy loctyne-3 
l-Chloro-3-methy lpentadiene-1,2 

1- Chloro-3-methylpentadiene-l,3 

2- Chloro-3 -methylpentadiene-1 ,3 

3- (Chloromethyl) pentane 

1- ChIoro-2-methylpentane 

2- Chloro-2-methylpentane 

3- Chloro-2-methylpentane 

4- Clilor5-2-methylpentane 

5- ChIoro-2-methylpentane 

1- Chloro-3-raethyIpontane 

2- Chloro-3-roeth> Ipentane 

3- Chloro-3-methyIpentane 

3- Chloro-2-methylpentene-l 

4- ChIoro-4-methylpentene-l 

5- Chloro-2-methylpentene-2 


Vsiuui ume utyi-n-propy 1-car bmoi 
Cbloromethyl-n-propyl ketone 
0-Chloro-<*-methyl3tryene 
a-Chloro-/3-methylstyrene 
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3:4020 * 3-Chloro-2,2,3-triniethylbutane 
3:7752 Chloro-trimethylcarbinol 

3:9039 fj-Chlorotrimethylene glycol 

3:6648 /3-Chlorotrirnethylene glycol 

• acetate 

3:9744 4-Chloro-2,4,6-triioethylheptane 

3:9654 < • 3-Chloro-2,2,3-trimethylhexane 
3:8113 4-Chloro-2,2,4-triinethyIpentane 
3 : 3560 l-Chloro-l,2,2-triphenylethyl- 

ene 

3:3560 i 41 Chlorotriphenylethylene ” 
3:3410 a-Chlorotriphenyhnethane 

3 : 8803 1-Chloroundecane 

3:8783 «-ChIoro-n-valeric acid 

3:0270 0-Chloro-n-valeric acid 

3:9270 ' y-Chloro-n-valeric acid 
3:0075 S-Chloro-n-valeric acid 

3 : 5860 a-Chloro-n-valeryl chloride 

3:9260 8-Chloro-n-valeryl chloride 

3:9264 5-Chloro-n-valeryl chloride 

3:7070 l-ChloTO'Z-vinyl&cctyleae 

3:8715 a-Chlor o vinylbenz ene 

3:8717 0-Chlorovinylbenzene 

3 : 0300 2-Chloro-xenene 

3 : 891 0 3-Chloro-xenene 

3 : 1912 4-Chloro-xenene 

3:8710 w-Chloro-o-xylene * • 

3:8645 tnc.-CUoro-o-xylene 

3 : 8675 unsym -Chloro-o-xylene 

3:8700 w-Chtoro-m-xylene 

3:8590 nc.-Chloro-m-xylene 

3:8665 unsym.-Cldoro-m-xylene 

3:8640 ' sj/m.-Chloro-m-xylene 
3:8660 w-Chloro-h-xylene ■ 

3 : 8600 eso-ChlorO-p-xyleno 

3:2115 5-ChIoro-«-3-xyIenol . ’ 

3:2218 6-ChIoro-o-3-xyIenoI 

3:1754 5-Chloro-o-4-xylenol 

3:2705 6*ChIoro-o-4-xyIenoI 

3:0158 3-Chloro-n-4-xylenol 

3:2160 ' 5-ChIoro-m-2-xylenoI 
3:8784 5~Chloro-m-4-xylenoI 

3:2460 6-ChIoro-»n-4-xylenoI 

3 : 3505 2~Chloro-m-5-xyIenol 

3:0844 • 6~ Chloro-?n-5-xyIenoI 
3:1822 5--Chloro-i>-2-xylenol 

3:0330 * Cinnamoyl chloride 

3:0010 Cirmamyi chloride 

3:9102 Crotonaldehyde dichloride j 

3:5910 Crotonchloral 

3:1375 Crotonic acid dichloride 

3:7693 a-Crotonyl chloride 

3:7205 Crotonyl chloride 

3:7685 Crotylidene (di)chloride 

3:8795 Cuminyl chloride 

3:8580 Cydohexanecarboxylic acid 

chloride 1 

3:9374 1 cw-Cyelohexene chlorohydrin 

3:0175 traru-Cyclohexene chlorohydrin 

3:8010 Cyclohexyl chloride 

3:5770 . Cyclohexyl chloro carbon ate 
3:5770 Cyclohexyl chldroformate 

3:7545 Cyclopentyl chloride 


D 

3:3320 “ DDD ” < 

3:1890 “oy-DDD" 

3:3320 “ p,p'-DDD ” 

3 : 329S "DDT” 

3:9965 “o.o'-DDT ” 

3:1820 " o,p'-DDT ” 

3:9867 “ m.jZ-DDT ” 

3:3298 ’ “p,p'-DDT” 

3:1676 Decachlorodiethyl ether 

3:9720 Decamethylene (di) chloride 

3:8800 n-Decanoyl chloride 

3:8785 n-Decyl chloride 

3:1618 ‘ Desyl chloride 
3:8085 Diallylcarbinyl chloride 

3:9010 Di-n-butylcarbinyl chloride 

3:9732 Di-n-butyl-methyl-carbinyl > 

chloride 

3:6110 " Dichloroacetal ” 

3:5180 Dichloroacetaldehyde 

3 : 6110 Dichloroacetaldehyde diethyl- 

acetal 

3:5310 Dichloroacetaldehyde ethyl- 

alcohol&te 

3:5310 Dichloroacetaldehyde ethyl- 

hemiacetal 

3:1085 Dichloroacetaldehyde hydrate 

3:6208 Dichloroacetic acid 

3:6430 Dichloroacetic acid anhydride 

3:5430 ct.a-Dichloroacetone 

3:0563 a,a -Dichloroacetone 

3:0563 eym.-Dichloroacetone 

3 : 5130 trnsym.-Dichloroacetone * 

3:6835 1 w,w-Dichloroacetophenone 

3:5290 Dichloroacetyl chloride 

3:5010 Djchloroacetylene 

3:2265 a,)5-Dichloroacrylic acid 

3 : 1875 /},0-Dichloroacrylic acid 

3:4916 9,10-Dichloroanthracene 

3:4916 meso-Dichloroanthracene 

3:9399 2,4-Dichlorobenzal (di) chloride 

3:0490 2,5-Dichlorobenzal (di)chloride 

3:9398 2,6-Dichlorobenzal (d») chloride 

3:6876 3,4-Dichlorobenzal (di) chloride 

3:0370 3,5-DichlorobenzaI (di)chloride 

3:1480 2,3-Dichlorobenzaldehydo 

3:1800 2,4-Dichlorobenzaldehyde 

3:1145 2,5-Dichlorobcnzaldehyde 

3:1690 2,6-Dichlorobenzaldehyde 

3:0550 3,4-Dichlorobenzaldehyde 

3:1475 3,5-Dichlorobenzaldehyde 

3 : 6055 o-DicWorobenzen g 

3 : 5960 m-Dichlorobenzene 

3:09S0 p-Dicblorobenzene 

3:4965 4,6-Dichlorobenzenedicarboxylic 
acid-1,3 

3:4985 2,5-Dichlorobenzenedicarboxylic 
add -1,4 

3 : 4650 2,3-Dichlorobenzoic acid 

3:4560 2,4-Dichlorobenzoic acid 

3:4340 2,5-Dichlorobenzoie add 

3:4200 2,0-Dichlorobenzoic add 

3:4925 3,4-Dichlorohenzoic acid 
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3;GGi§ 

3:6815 

3:6735 

3:1757 

3:8980 

3:1757 

3:1900 

3:0515 

3:2X60 

3:1914 

3:9S80 

3:9610 

3;9C04 

3:9606 

3:0010 

3:8743 

3:8737 

3:9GGS 

3:3956 

3:4103 

3:4265 

3:4820 

3:4390 

3:3900 

3:2725 

3:0440 

3:8266 

3:7080 

3:5576 

3:7040 

3:7025 

3:9038 

3:9039 

3:6840 

3:6125 

3:0460 

3:7917 

3:8285 

3:7747 

3:5425 

3:9031 

3:7030 

3:7020 

3:7035 

3:5635 

3:5820 

3:5635 

3:1685 

3:5160 

3:5576 

3:9490 

3:6125 

3:0460 

3:5320 

3:5690 

3:9664 

3:1115 

3:0340 

3:8180 

3:8310 

3:7917 


o-Chloropbenyl methyl ketone 
fn-Chloropbenyl methyl ketone 
p-Chlorophenyl methyl ketone 
“ o-Chloro-o -phenylphenol *’ 
4-Chioio-2-pheny) phen ol 
6-Chl oro-2-p he nyl p henol 

2- Chloro-4-phcny! phenol 

0- Chlorophenyl phenyl ketone 
m-Chlorophenyl phenyl ketone 
p-Chlorophenyl phenyl ketone 

3- CUoro-3-phenylphthaMe 

2- Cfaloro-2-phenylpropane 

1- Chlorc^l-phenylpropene-l 

2- Chloro-l'phenylpropene-I 

3- ChIoro-l-phenyIpropcne-l 
i>CWore*2-phcnylpropene*l 
1-Ch! on>-3-pbenyl propen&- 1 
2'ChloK>-3-phenyIprapene-l 

0- ChloropheoylpropioUc acid 
m^Chloiophenylpropjokc acid 
p-Chlorophenyipropiotlc acid 

3- Chlorophtha\ic acid 

4- ChJ orophthal ic acid 

3- CMorophtbaUe anhydride 

4- Chlorophthahc anhydride 
Chloropivalic acid 
Chloropvvalyl chloride 
Chloroprene 
3-Chloropropanal'l 

1- Chleropropane 

2- Chloropropaua 
3'Chloropropanediol-l,2 

2- Chloropropanediol-l ,3 

3- Ch) oropiopanediol-1 .2 
diaectate 

2- Chlaropropanoic acid 

3- Chloropropaaoic acid 

2- Chlor opropan ol - 1 

3- Cki eropr opanol-1 
l-CbIoropropanol-2 

1- Chloroprepanone-2 

2- ChloropTOpcn -2-a l-l 

1- Chloropropene-l 

2- Chloroptopcne-l 

3- ChIoroprope ne -1 

2- Chloropropen-2-o l-t 

3- Ch!i>ropTopen-2-o l-l 
2-Chl oropropen-l-o 1-3 
Chloropropioltc acid 
a-Chloropropionaldehyde 
/S-Chloroprepionaldehyda 
O-Cbloropropionaldehyde 

diethj lacetal 
a-Chloroptopiomc acid 
0-Chloropropiomc acid 
a-Chloropropionyl chloride 
^-Chloropropionyl chloride 
ct-Chloropropio phe none 
^-Chlorapropiophenone 

4- Chloropropiophcnone 
/3-Chloro-n-propyl acetate 
-f-Chloro-m-propyl acetate 
0-CMoro-n-propyl alcohol 


3 : 8285 ■y-Cbloto-n-propyl alcohol 

3:8727 7 -Chloro-n-propylbep 2 en 6 

3 : 6010 y-Chloro-n-propyl 

chlorocarbonate 

3:6010 •y-Chloro-n-propyl chlorofarmate 

3 : 9038 7 -ChIoropropyiene glycol 

3:6775 7 -Chloropropylene glycol 

a-acetate 

3:6517 7 -Chloropropyleno glycol 

^-acetate 

3 : 6840 -y -Chloropropyl ene glycol 

diacetate 

3:5358 y-Chloropropylene o«de 

3:8610 bis - (/?-CMor o-n -propyl) ether 

3:8745 6w-(y-Chloro-rc-propyty ether 

3 : 97 42 4-Chloro-4^n-piopy lheptane 

3:5630 a-Chloropropylidene (di)- 

chloride 

3:5660 £-Chloropropylidene (di)- 

chloride 

3:7893 ct-Chloro-n-prapyl methyl ketone 

3:8243 0-Chlore-n-propyl methyl ketone 

3:9267 y-ChlorO-n-propyl methyl ketone 

3 : 8820 y-Chloro-n-propyl phenyl ether 

3 : 2650 2,4 t 6-lm-(0-CUoro-n-pn>pyl)- 

trioxane-1,3,5 

3:7100 3-Cbloropropyae-l 

3:0745 3-Cbtoropyrocatecbol 

3:2470 4-Chloropy/oeatechol 

3 : 1100 Chloroquinone 

3 : 2690 2-Cblo rorcsorcinol 

3:3100 4-Chlororesorcmol 

3:3530 5-CldororesorcmoI 

3:1010 3-Chlorosahcylaldehyd« 

3:0960 4-CWoroaakcyla\dehyde 

* : 2800 5-Cblor oaalicylaldehyde 

3:4745 3-Chlorosahcyhc acid 

3 : 4908 4-ChlorosaUc.ylic acid 

3:4705 5-Chlorosalicy lie acid 

3 : 4610 6-Chlorosakcykc acid 

3:0985 w-Cbloroatearyl alcohol 

3:8715 a-Chlo rostyrene 

3:8717 /3-Chlorostyrene 

3:8717 w-Chloro3tsTene 

3:4995 Cidoroterephthalic acid 

3 : 9874 l-Chlorotetradecane 

3:0375 1 -M^hlorctct rad ecanol-1 

3:0375 w-Chloro-n-tetradecyi alcohol 

3 : 094 5 l-ChIoro-2,2,3 ,3-tetramethyl- 

butane 

3 : 1293 p-Chlorothymol 

3 : 8535 or-Chlorotoluene 

3 : 8535 w-ChlorotoIueno 

3:8245 o-Chlocotolvrene 

3:8275 m-Chlaro toluene 

3:8287 p-Ghlorotoluene 

3:2640 a-Chloro-a-toIuie acid 

3:1910 m-Chloro-a-tolaic acid 

3:3135 p-Chloro-o-toluic acid 

3:9859 1'Chlorotndeeane 

3 : <855 6-Chlorotrijnelbtic acid 

3:4975 Cbloiotiimesjc add 

3 :8725 2-Chloro*l,3,5-trimethylben*cne 



3:1020-3:1040 


DIVISION A 


128 


® 4,6-Dichloro-2-methylphenyl acetate: m.p. 28.5°, b.p. 254° {1}. {From C with 
excess Ac 2 0 -h a drop of cone. H2SO4 htd. 4 hre. at 100° (I).] 
4,6-Dichloro-2-methylphenyl benzoate: m.p. 114°, b.p. 240° (1). [From'C with 
benzoyl chloride (l).] ‘ - - _ * 

3:1020 (1) Bures, Chem. lAsty 21, 108-114, 148-1C2, 221-227, 201-205 (1927); Cent. 1927 II 
1344; C.A. 22, G3 (1928). (2) Zinckc, Ann. 417, 199, 200-207, 221-222 (1918). (3) Martini, 
Gazz. chim. Hal. 29, II 60-G1 (1899). (4) Claus, Schweitzer, Ber. 19, 927-929 (1886). (5) 

Chulkov, Farini, Barshev, Otq Chem . lnd. (U.S.S.R.) 3, 410-412 (1937); Cent. 1938, II 305; 
C.A. 31, '7047 (1937). (G) Huston, Neeley, J. Am. Chem. Soc. 57, 2177' (1935). (7) Claus, 

Riemann, Bcr. 1G, 1G01-1602 (1883). (8) Tanaka, Morikawa, Sakamoto, J. Chem! Soc. Japan 

51, 275-277 (1930), C.A. 2C, 700 (1932). (9) Korezynski, Cent. 1009, II 800. (10) Anschutz 
Ann. 4M, 108 (1927). 

(11) Weiler, Better (to I.G.), Ger. 557,450, Aug. 24, 1931; Cent. 1932, II 2371. (12) WeDer 
(to I.G.), Ger. 548,822, Aprfl 20, 1932; Cent. 1932, II 799. 


3:1025 3-CHLORO-4-METHYLPHENOL OH C7H7OCI Beil. VI -402 
(3-Chloro-p-cresoI ) VIj— 



M.P. 55° (1) (2) B.P. 228° at 760 mm. (2) 

229° at 735 mm. (1) 

Long colorless ndls., markedly sol. in aq. and volatile with -steam (1). — Eas. sol. ale., 
ether, or CbH 6 . 

[For prepn. (77% yield) from 3-chloro-4-methylaniline [Beil. XII-9S3] via diazo reaction 
seejl).] ' •• ' ' 

C dlslvd. in 20% NaOH and shaken with (CHs)2SC>4 gives 05% yield of corresponding 
methyl ether, viz., 3-chloro-4-mcthylanisole, b.p. 212° (1). [Oxidn. of this ether with 
dil. aq. KMnO< yields (I) 2-chloro-4-methoxybenzoic acid [Beil. X-175], ndls. from aq., 
m.p. 208° (1).] 

3:1025 (1) Ullmann, Wagner, Ann. 355, 307-368 (1907). (2) Badische Anflin und Soda-fabrik, 
Ger. 156,333, Nov. 14, 1904; Cent. 1904, II 1G72. 


3 1 1040 oXYLYLENE (D I) CHLORIDE 
(to.w'-Dichloro-o-xylene) 


M.P. 55° (1) (2) B.P. 239-241° <3> 

54.G-54.8 0 {3} 130-135° at 19 mm. (2) 

54-55° cor. (5> 


0 CH2CI C 8 H«C1 2 
CHaCl 


Beil. V r 304 
Vi- 
V2-(283) 


Cryst. (from pet. eth.). — Sublimes. — Sol. ale., ether, CHCI3, Igr. Powerful Iachry- 


mator. ’ ■ < 

[For prepn. from o-xylyleneglycol 4- boilg. cone. HC1 see (3); from o-xylene (1:7430) 
4- PCI.5 at 190° see (3) (4); from o-xylene (1:7430) + Cb in sunlight see (I);forformn. of 
C (13%) during chloromethylation of benzyl chloride (3:8535) see (5).] 

C on oxidn. with KMn04 yields phthalic ac. (1:0820). ■ - 1 


3:1040 (1) Radziewanowaki, Schramm, Cent. 1898, I 1019. (2) Quelet, Bull. soc. chim, (4) 53, 
223 (1934). (3) Colson, Ann. chim. (G) 6, 108-109 (1885). (4) .Colson, Gautier, Ann. chim. 
(6)11,22(1887). (5) Kulka, Can. J. Research 23-B, 107 (1945). 
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3:4840 

3,5-Dichlorobenzoic acid 

3:1903 

3:0717 

2,2 -Dichlorobenzophenone 


3:9S59-A 

2,3'-DichIorobenzophenone 

3:1375 

3:0825 

2,4-DichIorobenz oph e n one 


3:1565 

2,4'-Dichlorobenzophenone 

3:2192 

3:2340 

2,5-Dichlorobenzophenone 

3:3525 

3:2285 

2,6-Dichlorobenzophenone 

3:9218 

3:3860 

3,3'-Diehloiobenzophenone 


3:3070 

3,4-Dichlorobenzophenone 

3:2675 

3:3415 

3,4'-Dichlorobenzophenone 


3:1505 

3,5-Dichlorobenzopbenone 

3-.906G 

3:4270 

4,4'-Dichlorobenzophenone 


3:2855 

o-Dichlorobenzoquinone 

3:1890 

3:3750 

m-Dichlorobenzoquinone 


3:4470 

j»-Dichlorobenzoquinone 

3:1925 

3:2855 

2,3-Dichlorobenzoquinone-l,4 


3:4470 

2,5-Dichlorobenzoquinone-l .4 

3:9863 

3:3750 

2,&-Dichlorobenzoquinone-l,4 


3:0410 

2,6-Dichlorobenzyl chloride 

3:3320 

3:6795 

3,4-Dichlorobenzyl chloride 


3:0350 

3,5-Dichlorobenzyl chloride 

3:2438 

3:9010 

Dichlorobiacetylene 


3:2570 

d,l-a,a'~T)l chlorobibe nzyl 

3:2910 

3:4854 

meso-«,a'-DichIorobibenzyI 

2,2'-D«chlorobiphenyl 

3:1020 

3:1325 

3:1205 

3:9850 

2,3-Dichlorob»phenyl 

3:0150 

3:OG70 

2,4-Dichlorobiphenyl 

3:1745 

3:9854 

2,6-Dichlorobiphenyl 

3:0400 

3:0180 

3,3-Djchlorobiphenyl 

3:9720 

3:0085 

3 ,4-Di chlor obiphenyl 

3:7595 

3:0300 

3,5-Dichlorobiphenyl 

3:5640 

3:4300 

4,4'-Dichlorobiphenyl 

3:9150 

3:9057 

l,2-Dichlorobutadiene-l,3 

3:6025 

3:5220 

2,3-Dichloro butadiene-1 ,3 

3:9724 

3:9010 

l,4-Dichlorobutadiyne-l,3 

3:4970 

3:9102 

2,3-DichIorobutanal-l 


3:7550 

1 , 1-Dichlorobutane 

3:8605 

3:7680 

1,2-Dichlorobutane 

3:4325 

3:7925 

1,3-Dichlorobutane 

3:8132 

3:5835 

1 ,4-Dichloro butane 

3:4520 

3:7415 

2,2-Dichlorobutane 

3:8133 

3:7615 

d,l-2,3-Dichlorobutane 

3:5245 

3:75S0 

m«c-2,3-Dichlorobutane 

3:0155 

3:9145 

l,3-Dichlorobutanol-2 


3:5900 

1 ,3-Dichlorobutanono-2 

3:1550 

3:7650 

1 ,3-Dichlorobutene-l 

3:8315 

3:9074 

2,3-Dichlorobutene-l 

3:9504 

3:5350 

3,4-Dichlorobutene-l 


3:7685 

1 ,l-Dichlorobutece-2 

3:0810 

3:5360 

l,2-Dichlorobutene-2 (low-boilg. 
isomer) 

3:8516 

3:5615 

l,2-Dichlorobutcne-2 (high-boilg 
isomer) 

3:9423 

3:5550 

1 ,3-Di ehlorobu ten e-2 

3:7610 

3:5725 

1 ,4*Di ch! orobu t e n e-2 


3:5500 

cw-2,3-lMcWorobutene-0 

3:9130 

3:7395 

fra ns-2 ,3-D ichlorohuten e-2 


3:5550 

2.4-Dichlorobutene-2 

3:8516 

3:5350 

1 .2-D:ehlorobutene-3 


3:5377 

»ym.-Dichloro4<r-butyl alcohol 

3:9105 

3:5772 

unrym.-Diehlo ro-f er-butjd 

3:2442 


alcohol 

3:2216 

3:9102 

aJi-Di chlorO-a-bu t jTald ehyde 

3:0935 


a,$-Dichloro-n-butyric acid 
(h.-m. isomer) 

a ,/3-Di chloro-n-bu tync acid 
(I.-m. isomer) 

3.5- Dichlorocatechol 

4.5- Dicbloro catechol 

1.3- DichlorO-2-(chloromethyl)- 

butane ’ * 

1.3- Dichloro-2,2-6w-(chIoro- 
me thy 1) propane 

1 .3- Dichloro2- (chloromethyl)- 
propene-1 

1, l-Dichloro-2-(o-chIorophenyl)- 
2-(p-chJorophenyl)ethane 

1.1- DichIoro-2-(o-chlorophenyI)- 
2-(p-chlorophenyI) ethylene 

2, l-Dichloro-2-(m-chlorophenyl)^ 
2-(p-chlorophenyl) ethylene 

1 . 1- Di chlor o-2 , 2-hw-(p-chlor o- . i 
phenyl)ethane 

1.1- Dichloro-2,2-Ws-(p-chloro- 
phenyl) ethylene 

4.5- Dichloro-o-cresol 

4.6- Dichloro-o-cresol 

2.4- Dichloro-m-cresol 

2.6- DichIoro-m-creSol 

4.6- Dichloro-m-cresol 

2.6- Dichloro-p-cresol 

1,10-Dichlorodeoane . 

a.o'-Dichlorodiethyl ether 
or,/3-Dichlorodiethyl ether 
a,0'-Dichlorodiethyl ether 
ifljS'-Dichlorocbethyl ether 

3.4- Dichloro-3,4-diethylhexane 

2.5- pichIoro-3,6-dihydroxy- 
benzoquinone-1,4 

ftid'-Dichloro-di-isopropyl ether 

3.3- Dichloro-2,2-dimethylbutane 

4.4- Dichloro-2,2-dimethylbutane 

2.3- Dichloro-2,3-dimethylbutane 
1. l-Dichloro-3,3-dimethylbutane 

»l/m.-Dichlorodimethyl ether 

2. 6- Dichloro-2,6-diinethyl- 
heptane 

2.5- DichIoro-2,5-dimethyIhexane 

3.4- Dichloro-3,4-diinethylhexane 

2.5- Diehloro-2,5-dimethyI- 
hexyne-3 

2.7- Dichloro-2,7-diinethyloctane 

4.5- DichIoro-2,2-dimethyl- 
pentane 

2.4- DichIoro-2,4-dimethyI- 
pcnt&ne 

3,3-Dichloro'2,4-dimethyI- 

pentane 

1 .5- Dichloro-3,3*dimethyl- 
Dentane 

1 .2- Dichloro-4 ,4-dimc thyl- 
pentane 

2. 3- D i chlorodioxane- 1 ,4 

5 . 6- D ichl oro-2 ,3-dime thy lphenol 
2,5*Dichloro-3.4-dimethyl phenol 

2.6- Dichl oro-3, 4-dimethyl phen ol 
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3:3005 

3:3183 

3:363S 

3:2570 

3:4854 

3:1940 

3:13S0 

3:4210 

3:1938 

3:1057 

3:6960 

3:8610 

3:8745 

3:G9G0 

3:5035 

3:5130 

3:5130 

3:5035 

3:5745 

3:5540 

3:5745 

3:GGS5 

3:6790 

3:G790 

3:5005 

3:5030 

3:6005 

3:5042 

3:5028 

3:5640 

3:9534 

3:0572 I 

3:5010 

3:6650 

3:9420 

3:9422 

3:9424 

3:9426 

3:9310 

3:8380 

3:9340 

3:8720 

3:9342 

3:8300 

3:8525 

3:9344 

3:9300 

3:9304 

3:9330 

3:5985 

3:6060 

3:4220 

3:4690 

3:4000 

3:4220 

3:4BOO 

3:4G90 
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5.6- Dichlorc»-3,4-dimethylphenol 
2,4-Dichloro-3,5-dimethylphenol 
2 p 6-Dichioro-3,5-dimethylphenoI 
<f,M,2«Dichioro-l,2-<iiphenyI- 

ethane 

meso-l,2-Dichloro-l,2-diphenyl- 

ethane 

1.1- Dichloro-2,2-diphenylethane 
crs-l,2~Dichloro-l ,2-diphenyl- 

ethylene 

lrarM-l,2-Dichloro-l,2-diphenyl- 

ethylene 

1.1- Dich!oro-2,2-diphenyl- 
ethylene 

4,4'-DichlorodiphenyIniethano 
a.osDichlorodiphenylmethano 
f?,/?'-Dichloro-di-n-propyI ether 
Y.^-Diehloro-di-n-propyl ether 
«, ct'DIchloro ditan 

1.1- Dichloroethane 

1.2- Dichloroe thane 
flym.-Dichloroethane 
uns j/m.-Dichloroethane 

2.2- Dichloroethanol-l 
a,/3-Dichloro-Q:-ethosyethylene 
/5,/3-Dichloroethyl alcohol 
«,£'Dichloroethylbenzene 
DiGS-chloroethyl) carbonate 
0,0~Dichloroethyl carbonate 

1 , 1 -Dichloroethylene 

1.2- Dichloroethylene (ordinary 
mist.) 

urt-sj/m.-Dichloroethylene 
crs-l,2-Dichlorethylene 
trarw-l ,2-Dichlorpethylene 
a.P'Dichloroethyl ethyl ether 

1 .3- Dichloro2-ethylhexane 
Di~(/3-chloroethyI) oxalate 
1 ,2-Dichloroethyne 

1 . 1- Dichlor oheptane 

1.2- Dichloroheptane 

1.7- DichIoroheptane 
2 ,2-Dichloroh eptane 

4.4- Dichloroheptane 

1.3- Dichlorohexadiene-2,4 

1 .2- Dichlorohexan e 

1 .5- Dichlorohexane 

1.6- Dichlorohexane 

2.2- DichIorohexane 

2.3- Dichlorohexane 
2 , 5-Dichlor ohexane 

3.4- Dichlorohesane 

3 .4- Dichlorohexatetraene-l ,2,4,5 
3 , 0-Dichlor ohexatriene-1 ,3 ,4 

1 .2- Dichlorohexene-l 
“ a-Dichlorohydrin ” 
“^'Dichlorohydrin " 

2.3- Dichlorohydroquinone 

2.5- Dichlorohydroquinone 

2.6- Dichl orohydr oquinono 
o-Dichlorohydroquinone 
m-Dichlorohydroquinone 
p-Dichlorohydroquinone 


3:2637 3,5-Dichloro-2-hydroxy- 

benx aldehyde 

3 : 4140 2,4-DichIoro-3-hydroxy- 

benzaldehyde 

3:4160 2,6-Dichloro-3-hydroxy- 

benzaldehyde 

3:3952 4,6-Dichloro-3-hydroxy- 

benz aldehyde 

3:4400 3 , 5-Dichl oro-4-hydroxy- 

benzaldehyde 

3 : 4935 3,5-Dichloro-2-hydroxybenzoic 

acid 

3 : 4950 3, 5-Dichloro-4-hydroxy benzoic 

acid 

3:2145 0,0-Dichloro-oe-hydroxyiso- 

butyric acid 

3 : 2565 (},& -D/chIoro-<*-hydroxyiso- 

butyric acid * 

3:5300 a.a-Diehloroisobutylene 

3 : 5590 a,7-Dichloroisobutylene 

3:5633 -ypy'-Dichloroisobutylene 

3:4965 4,6-Dichloroisophthalic acid 

3:6318 /J,/9 -Dichloroisopropyl acetate 

3:5755 0,/3-Dichloroisopropyl alcohol 

3:5985 0,0'-DichIoroisopropyl alcohol 

3:9394 0,/3 '-Dichloroisopropyl-ethyl- 

formal 

3 : 3634 Dichloromaleic acid 

3 : 3635 Dichloromaleic anhydride 

3:6197 Dichloromaleyl (di)ch!oride 

3:5020 Dichloromethane 

3 : 7920 1 ,2-DichIoro-2-methylbutane 

3:9228 l,3-Dichloro-2-methylbutane 

3:8360 l,4-Dichloro-2-methylbutane 

3 : 7975 2,3-Dichloro-2-methylbutanc 

3:8105 2,4-Dichloro-2-methylbutane 

3:9230 3,3-Dichloro-2-methylbutane 

3:8075 3,4-Dichloro-2-methylbutane 

3:7885 4,4-Dichloro-2-inethylbtitaiie 

3:7690 3.3-Dichloro-2-methylbutcne-l 

3 : 8170 1 ,3-Dichloro-2-methylbutene-2 

3:9204 l,4-Dichloro-2-methylbutene-2 

3:5315 Dichloromethyl chlorocarbonate 

3:5315 Dichloromethyl chloroformate 

3:5772 Dichloromethyl-dimetbyl- 

carbinol 

3 : 5755 Dichloromethyl-methyl-carbinol 

3 : 5430 Dichloromethyl methyl ketone 

3:9316 2,3-Dichloro-2-njelhyJpentane 

3 : 8550 2,5-Dichloro-2-methy lpentane 

3:2910 4,5-Dichloro-2-methylphenol 

3 : 1020 4,&-Dichloro-2-methylphenol 

3:1205 2,4-Dichloro-3-methyl phenol 

3:0150 2,6-Dichloro-3-methyl phenol 

3:1745 4,6-Dichloro-3-methylphenol 

3:0400 2,6-Dichloro-4-methylphenoI 

3:7425 l,l-Dichloro-2-m<>thylpropxae 

3 : 7430 1 ,2-Dichloro-2-methylpropane 

3:7960 1 ,3-Dichloro-2-methylpropan0 

3 : 5772 1 ,l-Dichloro-2-methylpropanol-2 

3:5977 1 ,3-Dichloro-2-methylpropanol-2 

3 : 5300 1 ,1 -Dichloro-2-methylpropene-l 

3 : 5590 l,3-Dichloro-2-methylpropene-l 
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3:7480 3,3-Dichloro-2-methyl propone-1 

3:7480 l,l-Diehloro-2-metbyIpropcne-2 

3:0320 1 ,2-Di ehloronaphth aleno 

3:1310 1,3-Dicldoronnphthaleno 

3:1635 1,4-DichIoronaphthaIcne 

3:3200 1,5-DichIoronapbthaleno 

3:0910 1,0-Dichloronaphthaleno 

3:13S5 1,7-DiehIoronaphthaleno 

3:2435 l.S-Dichloronaphthalcne 

3 : 3GG5 2,3-DichIoronaphthaleno 

3:0810 2,5-DichIoronaphthaleno 

3:4010 2,0-DichloronaphthaIcno 

3 : 3445 2,7-DichIoronnphthaIcno 

3:1385 2,8-DiclJoronaphthalcno 

3 : 2935 2,3-Dichloronaphthol-l 

3:3250 2,4-DichJoronaphthol-l 

3:3985 5,7-Dichloronaphthol-l 

3:3420 5,8-Dicliloronaphthol-l 

3:4315 6,7-Dichloronaphthol-l 

3:2635 7,8-Dichloronaphthol-l 

3:1990 l,3-Dicbloronaphthol-2 

3:3840 l,4-Dicbloronaphthol-2 

3:3C00 l,6-Dichloronaphthol-2 

3 : 3295 3,4-DichJoronaphthoI-2 

3:4420 4,8-DichIoronaphthol-2 

3:4155 6,S-DicbIoronaphthol-2 

3:4857 2,3-DichloronaphthoqUinone-l ,4 

3:4775 3,4-DichJoronaphthoqiiinone-l,2 

3:9632 1,2-DichJorononane 

3:8880 1,9-DichIorononano 

3:9530 1,0-DichJoro-octane 

3:9532 1,7-Dichloro-octane 

3:8805 1,8-Dichloro-octane 

3:8G70 2,2-Dichloro-octane 

3:8015 1,1-Dichloropentane 

3:8140 1,2-Dichloropcntano 

3:9220 1,3-Dichloropentano 

3:9224 1,4-DichIoropentane 

3:8575 1,5-Dichloropentane 

3:7755 2,2-Dichloropcntano 

3:8010 2,3-Dichloropentane 

3:8120 2,4-Dichloropentane 

3:7895 3,3-Dichloropcntane 

3 : 8045 3,4-Dichloropentcne-2 

3:9202 2,5-DicMoropentene-2 

3:1175 2,3-Dichlorophcnol 

3 : 0560 2,4-DicUorophenol 

3:1190 2,5-Dichlorophenol 

3:1595 2,6-Dichlorophenol 

3 : 1460 3,4-Dicblorophenol 

3:1670 3,5-E>icblorophenoY 

3:4095 2,4-Dichlorophenoxyacetic acid 

3:4612 Di-(p-cblorophenyl) acetic acid 

3:6685 1,2-Dichloro-l-phenylethane 

3 ’.0995 l,l-Di-(p-ciiloropbenyl) ethane 

3:2475 l,l-Di-(p-chlorophenyI)ethylene 

3:0717 T>i-(o-cYiYoropheny\) ketone 

3:3860 Di-(rn-chlorophenyl) ketone 

3:4270 Di-(p-chlorophenyl) ketone 

3:1057 Di-(p-cblorophenyl) methane 

3:0825 2,4-DichIorophenyl phenyl ketone 

3:2340 2,5-Dichlorophenyl phenyl 

ketone 


3 : 2285 2,6-Dichlorophenyl phenyl 

ketone 

3:3070 3,4-Dichlorophcnyl phenyl 

ketone 

3:1505 3,5-Dichlorophenyl phenyl 

kctono 

3:4880 3,4-DichIorophthaIic acid 

3:4580 3,5-DichJorophthaIic acid 

3:4870 3 ,0-Dichl or ophthalic acid 

3:4890 4.5- Dichlorophthah'c acid 

3:3695 3,4-DichIorophthalie anhydride 

3:2375 3, 5-DichlorOphthaIic anhydride 

3:4860 3, O-Diclilorophthalic anhydride 

3:4830 4,5-Dichlorophthalic anhydride 

3:2395 3,3-Dichlorophtbalido 

3 : 9033-A 2,2-Dichloropropanal-l • 
3:9034 2,3-Dichloropropanal-l 

3:7230 1,1-Dichloropropano 

3:5200 1,2-Dichloropropane 

3:5450 1,3-Dichloropropane 

3:7140 2,2-Dichloropropane 

3 : COCO 2,3-DicldoropropanoI-l 

3:5755 l.l-Dichloropropanol-2 

3:5985 1.3-Dichloropropanol-2 

3:5430 1 , l-Dichloropropanono-2 

3:0563 l,3-Dichloropropanono-2 

3:5120 1,1-Dichloropropene-l 

3:5150 1,2-Dichloropropene-l (h.-b. 

isomer) 

3:5110 1,2-Dichloropropene-l (l.-b. 

isomer) 

3:5280 1.3-Dichloropropene-l 

3:5190 2.3-Dichloropropene-l 

3:5140 3,3-DichIoropropene-l 

3:5140 l,l-Dichloropropene-2 

3: 9033-A a.o-Dichloropropionaldehyde 
3 : 9034 a./3-DichloropropionaIdehyde 

3:6162 a.a-Dichloropropionic acid 

3:0855 a./3-Dichloropropionic acid 

3:1058 /9,0-DichIoropropionic acid 

3:5372 a.or-DichlorOpropionyl chloride 

3:9032 a ,/3-Dichloropropionyl chloride 

3:9032-A /3,0-Dicldoropropianyl chloride 

3:6220 0,y-Dichloro-n-propyl acetate 

3:6895 Di-(y-chloropropyl) carbonate 

3:6895 7,7'-Dichloropropyl carbonate 

3 : 5280 Q\7-DichloropropyIene 

3:2192 3,6-Dichloropyrocatechol 

3 : 3525 4,5-Dichloropyrocatechol 

3:4220 2,3-Dichloro quinol 

3 : 3380 4,6-DicWororesorcinol 

3 : 2637 3,5-Dichlorosalicylaldehyde 

3:4935 3,5-DichlorosahcyIic acid 

3:1380 cis-a.a'-DichJorostiibenB 

3:4210 trans-a.a'-Dichlorostilbene 

3:4711 d,l-Qr,«'-DicUorosuccimc acid 

3:4930 meso-a, a'-Dichlorosuccinic 

acid 

3:4711 aho-DichlorOsuceinic acid 

3:0395 d,i-Q!,a'-Dichlorosuccmyl (di)- 

chloride 

3:9087 mes o-a ,a '-Di chlorosuccinyl (di)- 

chloride 
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3:4985 2,5-Dichloroterephthalic acid ’ 

3 : 6337 «,a-Dichlorotoluene 

3:6337 w.w-Dichlorotoluene 

3 : 6345 2,3-Dichlorotoluene 

3:6290 2,4-Dichlorotoluene 

3 : 624 5 2,5-Dichlorotoluene 

3:6270 2,6-DichIorotoluene ' 

3 : 6355 3 ,4-Dichloro toluene ' 

3:6310 1 3, 5-Dichloro toluene 

3:9536 3, 3-Dichloro-2, 2,4-trimethyl- ' 

pentane 

3 : 5540 «,0-Dichlorovinyl ethyl ether 

3 : 1040 «,«'-Dichloro-o-xylene 

3 : 0310 w.w'-Dichloro-wi-xylene 

3 : 2825 «,u'-Dichloro-p-xyIene 

3 : 2442 4,5-Dichloro-o-3-xylenol 

3:0935 3,5-Dichlom-o-4-xylenol 

3:2216 3,6-Dichloro-0-4-xylenol 

3:3005 6,6-Dichloro-o-4-xylenol 

3:2182 2,4-Dichloro-7n-5-xylenol 

3 : 2638 2,6-Dichloro-m-5-xyIenoI 

3:7990 -Diethylacetyl chloride 

3:7330 ' Diethylcarbinyl chloride 

3 : 6864 Diethyl chlorofumarate 

3:6697 Diethyl chloromaleate 

3:9578 Diethyl d.Uce, a'-dichloro- 

Buccinate 

3 : 9578 Diethyl aWo-dichlorosuccinate 

3:1364 Diethyl meso-a.a'-dichloro- 

1 succinate 

3:9390 Diethylene glycol mono(chloro- 

acetate) 

3 : 9185 Diethylene glycol chlorohydrin 

3 : 9578 Diethyl isodichlorosuccinate 

3:8210 Diethy 1-isopropyl-carbinyl. 

chloride 

3:7585 Diethyl-methyl-carbinyl 

' chloride 

3 : 8223 Diethyl-n-propyl-carbinyl 

chloride 

3 : 9092 Diglycoloyl dichloride 

3:9039 /J,/9'-Dihydroxyisopropyl chloride 

3:8113 Di-isobutylene hydrochloride 

3:9744 Di-isobutyl-methyl-carbinyl 

chloride 

3 : 9527 Di-isocrotyl hydrochloride 

3:1550 Di-isocrotyl bis-hydxochlorida 

3:9240 1 CM-et,/J-Dimethyl-acryloyl 
chloride 

3 : 7300 cr,/?-DimethylaUyl chloride 

3:7400 ar,7-Dimethylallyl chloride 

3:7485' ^,7-Dimethylallyl chloride 

3:7465 < 7,7-Dimethylallyl chloride 
3:7900 a,a-Dimethyl-n-butyryl chloride 

3:7965 a ,/3-D imethyl-n-butyry 1 chloride 

3:7880 /9 , /3-Dun etbyl-n-butyryl chloride- 

3:6582' Dimethyl chlorofumarate 

3:9251 Dimethyl chloromaleate 

3:0485 . Dimethyl d, La, a'-dichloro- 

succinato 

3 : 6185 Dimethyl oi/o-dichloroauccinate 

3:0240 Dimethyl meso-a, a '-dichloro* 

succinate 


3 : 7900 Dimethyl-ethyl-acetyl chloride 

3:7220 Dimethyl-ethyl-carbinyl chloride 

3:9287 Dimethyl-ethyl-carbinyl hypo- 

chlorite 

3:7752 a.a-Dimethylethylene a-chloro- 

hydrin 

3 : 7750 Dimethyl-isobutyl-carbinyl 

chloride 

3 : 0485 Dimethyl isodichlorosuccinate 

3 : 8145 Dimethyl-isopropyl-acetyl 

chloride 1 

3 : 7600 Dimethyl-isopropyl-carbinyl 

chloride 

3:1355 2,4-Dimethylphenacyl chloride 

3 : 0245 • 2,5-Dunethylphenacyl chloride 

3:1775 3,4-Dimethylphenacyl chloride 

3:9610 Dimethyl-phenyl-carbinyl 

chloride 

3 : 7450 a.a-Dimethylpropionyl chlorido 

3:9456 Dimethy l-?i-propy 1-a cetyl 

chloride 

3 : 7490 Dimethyl-n-propyl-carbinyl 

chloride 

3 : 9456 a.a-Dunethyl-n-valeryl chloride 

3:9458 tt,0-Dimethyl-n-valeryI chloride 

3 : 9460 •y.'y-Dimethyl-n-valeryl chloride 

3 : 7120 0,0-Dimethylvinyl chloride 

3:9402 Dimcthyl-vmylethynyl-carbmyl 

chlorido 

3 : 0060 Diphenylcarbinyl chloride 

3:3585 Diphenylchloroacetic acid 

3 : 08S5 Diphenyl-chloro-acetyl chloride 

3 : 0060 Diphenyl-chloromethane 

3:9870 1,1-Diphenylethyl chloride 

3:9871 2,2-Diphenylethyl chloride 

3 : 0060 Diphenylmethyl chloride 

3:5515 " Dipho3gene ” 

3 : 8095 Di-n-propyl-carbinyl chloride 

3:1915 Di-(trichloromcthyl) carbonate 

3:6373 Di-(trichlorovinyl) ether 

3:9310 Divinylacetylene chhydrochloride 

3:9858 n-Dodecanoyl chloride 

3:8810 n-Dodecyl chloride 

E 

3:0950 Elaidyl chloride 

3:8520 Enanthoyl chloride 

3:5358 “ Epiclilorohydrin " 

3:9082 Erythrene tetrachloride (liquid 

isomer) 

3:1760 Erythrene tetrachloride (solid 

isomer) 

3:7065 Ethanoyl chlorido 

3:5625 Ethoxalyl chloride 

3:7745 Ethoxyacetyl chloride 

3:7305 a-Ethoxyethyl chloride 

3:7463 /3-Ethoxyethyl chloride 

3:9280 0-Ethoxyethyl chlorocarbonate 

3:9280 0-Etboxyethyl chloroformate 

3:7260 «-Ethylallyl chloride 

3:9214 /3-EthyIalIyl chloride 

3:7470 y-Ethylallyl chloride 
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3 : 8080 Etbyl-n-butyl-carbinyl chloride 

3 : 7720 2-Ethylbutyl chloride 
3:7990 . a-Bthyl-ft-butyryl chloride 

3:7015 Ethyl chloride 

3:5700 Ethyl chloroacetate 

3 : 6207 Ethyl a-chloroacetoacetate 

3:6375 Ethyl 7-chloroacetoacet ate 

3 : 9242 Ethyl a -chloro acrylate 

3 : 6800 Ethyl o-chlorobenzoate 

3:6770 Ethyl m-chlorobenzoate 

3 : 6750 Ethyl p-chlorobenzoate 

3 : 8307 Ethyl a-chloro-n-butyrate 

3 : 8373 Ethyl 0-chIoro-n-butyrate 

3 : 8597 Ethyl 7-chloro-n-butyrate 

3 : 7295 “ Ethyl chlorocarbonate ” 

3 : 8523 Ethyl a-chlorocrotonate 

3 : 8538 Ethyl 0-chlorocrotonate 

3:8657 Ethyl 7-chlorocrotonato 

3 : 5270 '* Ethyl chloroform ” 

3 : 7295 Ethyl chloroformate 

3:9246 Ethyl (chloroformyl) acetate 

3:8147 Ethyl a-chloro-isobutyrata 

3 : 9368 Ethyl a-chloroisocrotonate 

3 : 8325 Ethyl 0-chloroisocrotonate 

3:8528 Ethyl a-chloro-isovalerate 

3:6207 Ethyl a-ehlorod-keto-n-butyrate 

3:6375 Ethyl y-chloro-^-keto-n-butyrate 

3:8518 Ethyl a-chloro-a-methyl-n- 

butyrato 

3:8528 Ethyl a-chloro-j3-methyl-n- 

butyrato 

3:8125 Ethyl a-chloropropionate 

3 : 8290 Ethyl 0-chloropropionato 

3:8596 Ethyl a-chloro-n-valerate 

3:8629 Ethyl 0-chloro-n-valerate 

3:8703 Ethyl 7-chloro-n- valerate 

3:8727 Ethyl 5-chIoro-n-vaIerate 

3:7675 a-Ethylcrotyl chloride 

3:5850 Ethyl dichloroacetate 

3 : 6090 Ethyl a.d-dichloropropionate 

3:9648 Ethyl-di-n-propyl-carbinyl 

chloride 

3:5130 Ethylene (di) chloride 

3:5552 Ethylene chlorohydrm 

3:6780 Ethylene glycol mono(chloro- 

acetate) 

3:0720 Ethylene glycol (chloro- 

acetate) 

3:9185 Ethylene glycol mono-(d- 

chloroethyl) ether 

3:6655 Ethylene glycol 6is-(0-chloro- 
ethyl) ether 

3:9322 Ethy 1-ethyny l-methyl-carbinyl 

chloride 

3:8370 2-Ethylheayl chloride 

3:7022 Ethyl hypochlorite 

3:5035 Ethylidene (di) chloride 

3 : 9652 Ethyl-iso amyl-meth j l-carbinyl 

chloride 

3:9462 Ethyl-isopropyl-acetyl chloride 
3:7565 Ethyl-isopropy l-carbinyl chloride 
3:7970 Ethyl-isopropyl-m ethyl-carbinyl 

chloride 


3:9462 a-Ethyl-isovaleryl chloride 

3 : 7603 Ethyl-methyl-acetyl chloride 

3:7660 «-EthyI-0-methyIallyl chloride 

3:7675 a-Ethyl-y-methylallyl chloride 

3 : 9462 c-EthyI-/J-methyl-n-butyryI 

chloride 

3:7125 Ethyl-methyl-carbinyl chloride 

3 : 8175 tmsj/m.-Ethyl-methyl-ethylene 

chlorohydrm . ' 

3:8010 sym.-Ethyl-methyl-eihylene 

dichlonde 

3 : 7950 Ethyl-methyl-n-propyl-carbinyl 

chloride 

3 : 8235 Ethyl-n-propyl-acetyl chloride 

3:7670 Ethyl-n-propyl-carbmyl chloride ' 

3:5950 Ethyl tnchloroacetate 

3 : 6380 Ethyl a,a,0-tnchloro-n-butyrate 

3 : 5955 Ethyl-trichloromethyl-carbinol 

3:8235 a-Ethyl-n-valeryl chloride 

F 

3 : 9394 Formaldehyde /3,/3'-dichloro- 

isopropyl-ethyi-acetal 
3:5875 Fumaryl (di) chloride 

3:8515 Furan 2-carbozyhc acid chloride 

3:8515 Furoyl chloride 

G 

3:6500 Glutaryl (di) chloride 

3:6775 Glycerol a-chlorohydrin a'- 

acetate 

3 : 6517 Glycerol a-chlorohydrin 

acetate 

3 : 6648 Glycerol ^-chlorohydrm a - 

acetate 

3:59S5 Glycerol a.a'-dichlorohydrin , 
3 : 6060 Glycerol a,/3-dichlorohydrin 

3:6318 Glycerol a.a'-dichlorohydrin 

/3-acetate 

3:6220 Glycerol a-/3-dichIorohydrin a'- 

acetate 

3:9038 Glycerol a-monochlorohydrin 

3:9039 Glycerol /9-monochlorohydrin 

3 : 6840 G lycerol a-monochlorohydrin 

diacetate 

3:5810 Glycerol trichlorohydrin 

3:5552 “ Glycol chlorohydrin ” 

H 

3:9S0O n-Hendecanoyl chloride 

3:9800 n-Hendecoyl chloride 

3:9056 1,1, 2,2, 3, 4 ,4-Heptachlor obutane 

3:6860 gym -Heptaehloropropane 

3:0200 unsym -Heptaehloropropane 

3:0200 1,1, 1,2, 2,3, 3-Heptachloropropane 

3:6860 1,1, 1,2, 3,3, 3-Heptachloropropane 

3:9925 n-Heptadecanoyl chloride 

3:0100 n-Heptadecyl chloride 

3:9422 Heptamethylene dichloride 

3:8520 n-Heptanoyl chloride 

3 : 8250 n-Heptyl chloride 

3:8635 n-Heptyl-metbyl-carbinyl chlo- 
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3:6312 

3:4939 

3:6425 

3:3155 

3:1945 

3:9046 

3:9048 

3:9050 

3:3180 

3:4410 

3:4990 

3:3470 

3:2360 

3:1915 

3:4835 

3:1220 

3:3180 

3:6460 

3:6525 

3:6525 

3:6460 

3:6312 

3:6370 

3:3470 

3:9912 

3:0015 

3:8580 

3:8720 

3:8168 

3:7955 

3:7715 

3:7670 

3:8378 

3:8787 

3:8777 

3:0085 

3:9446 

3:9447 

3:9107 

3:9588 

3:9390 

3:6780 

3:9107 

3:9099 

3:9570 

3:9099 


3:8365 

3:7365 

3:7275 
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Hexachloroacetone 

Hexachlorobenzene 

Hexachlorobutadiene-1,3 

1.1.2.3.4.4- Hexachlorobutane 

1.1 .2.3.4.4- Hexachlorobutene-2 
(solid isomer) 

1,1,2, 3,4, 4-Hexachlorobutene-2 
(liquid isomer) 
Hexachlorobutene-X 
Hexachlorobutene-Y 

Hexachlorocyclohexadien-2 , 5- 

one-1 

ew-l,2,3,4,5,6-Hexachlorocyclo- 

bexane 

frans-l,2,3,4,5,6-Hexachloro- 

cyclohexane 

1.2. 4.4. 6. 6- Hexachlorocyclo- 
hexen-l-dione-3,5 

2. 3. 5.5. 6 .6- Hexachlorocyclo- 
hexen-5-dione-l,4 

Hexachlorodimethyl carbonate 
Hexachloroethane 

1.2.3.4.5.6- HexachIorohexene-3 
" Hexachlorophenol ” 

1.1.1. 2.3. 3- Hexachloropropano 

1.1.2.2.3.3- Hexachloropropane 
sym.-Hexachloropropane 
tmsym.-Hexachloropropane 
Hexachloropropanone-2 
Hexachloropropene 

“ Hexachlororesorcmol " 
n-Hexadecanoyl chloride 
rv-Hexadecyl chloride 
Hexahydrobenzoyl chloride 
Hexamethylene dichloride 
n-Hexanoyl chloride 
n-Hexyl chloride 
sec.-(2)-Hexyl chloride 
sec.-(3)-Hexyl chloride 
n-Hexyl-methyl-carbinyl chloride 
Hydrocinnamoyl chloride 
Hy drocinn amyl chloride 

2- Hydroxybenzoyl chloride 

3- Hydroxybenzoyl chloride 

4- Hydroxybenzoyl chloride 
2-Hydroxy-2-(dichloromethyl)- 

1,3-dioxolane 

0-[(P-Hydroxyethoxy)ethoxyJ- 
ethyl chloroacetate 
/9-(/3-Hydroxyethoxy) ethyl 
chloroacetate 

/3-Hydroxyethyl chloroacetate 
/3-Hydroxyethyl dichloroacetate 
/3-Hydroxyethyl trichloroacetate 
/9-Hydroxy-/3-phenyl-ethyl chlo- 
ride 

2-Hydroxy-2-(trichloromethyl)- 

1,3-dioxolane 

I 

Isoamylacetyl chloride 
Isoamyl chloride - 
sec.-Isoamyl chloride 


3:8215 Isoamyl chlorocarbonate 

3:8215 Isoamyl chloroformate 

3 : 9580 Isoamyl a-chloropropionate 

3:8730 Isoamyl /3-chloropropionate 

3 : 9556 Isoamyl-dimethyl-carbinyl 

chloride 

3:7985 Isoamyl-methyl-carbinyl chloride 

3 : 9628 Isoamyl-propenyl-carbinyl 

chloride , 

3:6490 Isoamyl trichloroacetate 

3 : 7145 Isobutenyl chloride 

3:8090 Isobutyl-acetyl chloride 

3:7135 Isobutyl chloride 

3:8375 Isobutyl chloroacetate 

3:7760 Isobutyl chlorocarbonate 

3 : 9216 " Isobutylchloroform " 

3:7760 Isobutyl chloroformate 

3:9470 Isobutyl a-chloropropionate 

3:8655 Isobutyl /3-chloropropionate 

3:7752 Isobutylene a-chlorohydrm 

3 : 7905 " /3-Isobutylene chlorohydrin " 

3 : 7430 Isobutylene dichloride 

3:7425 Isobutyhdene (di) chloride 

3:7495 Isobutyl-methyl-carbinyl 

chloride 

3 : 6140 Isobutyl trichloroacetate 

3:7270 Isobutyryl chloride 

3:8090 Isocaproyl chloride 

3:1903 Isocrotonic acid dichloride 

3:7120 Isocrotyl chloride 

3:4711 Isodichlorosuccinic acid 

3:9750 0-Isodurylyl chloride 

3 : 8365 Isoheptanoyl chloride 

3:7695 Isohexyl chloride 

3 : 9540 Isohexyl-methyl-carbinyl 

chloride 

3:0520 Isophthaloyl (di) chloride 

3:0520 Isophthalyl (di) chloride 

3:0846 “ Isopral " 

3:8105 Isoprene hts-hydrochloride 

3:7465 Isoprene hydrochloride 

3 : 9200 “ Isoprene monochloride ” 

3:7020 Isopropenyl chloride 

3:7358 Isopropenyl chlorocarbonate 

3:7358 Isopropenyl chloroformate 

3:8795 4-IsopropylbenzyI chloride 

3:7135 Isopropylcarbinyl chloride 

3:7025 Isopropyl chloride 

3;81G0 Isopropyl chloroacetate 

3:7405 Isopropyl chlorocarbonate 

3 : 7405 Isopropyl chloroformate 

3 : 8165 Isopropyl a-chloropropionate 

3:93S8 - Isopropyl d-chloropropionate 

3 : 5890 Isopropyl dichloroacetate 

3:8075 Isopropylethylene dichoride 

3:7140 Isopropylidene (di)chloride 

3 : 7965 Isopropyl-methyl-acetyl chloride 

3:7275 Isopropyl-methyl-carbinyl chlo- 

ride 

3 : 9554 Isopropyl-methyl-n-propyl- 

carbinyl chloride 

3:5975 Isopropyl tirchloroacetate 

3:7560 Isovaleryl chloride 
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3:909S 


3:9S5S 

3:8810 


3:9030 

3:9925 

3:0250 

3:0747 

3:9750 

3:7145 

3:5225 

3:C870 

3:6797 

3:CS90 

3:7150 

3:726.5 

3:9285 

3:9140 

3:9140 

3:9250 

3:7085 

3:7090 

3:7145 

3:7205 

3:8740 

3:6535 

3:6600 

3:8710 

3:8700 

3:8660 

3:7603 

3:75G0 

3:9453 

3:8305 

3:8355 ■ 

3:8365 

3:9285 

3:9140 

3:9250 

3:7005 

3:5585 

3:9096 

3:6695 

3:6670 

3:0535 

3:8103 

3:8224 

3:8517 

3:5075 

3:5870 

3:9244 

3:5085 

3:5075 

3:909 8- A. 

3:9373 


K 

0-Keto-n-butyryl chloride 
L 

n-Lauroyl chloride 
n-Lauryl chloride 

M 

Malonyl dichloride 
n-Margaroyl chlorido 
a-Menaphthyl chloride 
0-Menaphthyl chloride 
Mesitoyl chloride 
Mcthallyl chloride 
Methoxyacetyl chloride 

2- Methoxybenzoyl chloride 

3- Methoxybenzqyl chloride 

4- Mcthoxybenzoyl chloride 
a-Methoxyethyl chloride 
0-Methoxycthyl chloride 
0-Mcthoxyethyl chloroacetato 
0-Methoxyethyl chlorocarbonate 
0-M ethoxy ethyl chloroformate 
0-M ethoxy ethyl trichloroacetato 
Methoxymethyl chloride 
a-Methylallyl chlorido 
0-Methylallyl chloride 
7 -Methylallyl chloride 
t>-Metbylbenzoyl chloride 
m-Methylbcntoyl chloride 
p-Methyibenzoyl chloride 
o-Methylbenzyl chloride 
m-Methylbenzyl chloride 
P-Methylbenzyl chloride 
a-Methyl-n-butyryl chloride 
0-Methyl-n-butyryl chloride 
a-Methyl-n-caproyl chloride 
/3-Methyl-w-caproyl chloride 

• 7 -Methyl-n-caproyl chloride 

5- Methyl-n-caproyl chlonde 
" Methylcellosolve " 

chloroacetato 
“ Methylcellosolve" 
chloroformate 
“ Methylcellosolve ” 
trichloroacetato 
Methyl chloride 
Methyl chloroacetate 
Methyl a-chloroacrylate 
Methyl o-chlorobenzoate 
Methyl m-chlorobenzoate 
Methyl p-chlorobenzoate 
Methyl a-chloro-n-butyrate 
Methyl 0-chloro-n-butyTate 
Methyl 7 -chloro-n-butyrate 
“ Methyl chlorocarbonate " 
Methyl «-chlorocrotonate 
Methyl 0-chlorocrotonate 
M cth> 1 chi oroform 
Methyl chloroformate 
Methyl (chloroformyl) acetate 
Methyl 7 -(chloroformyl)-n- 
butyrate 


3:9792 Methyl w-(chloroforrnyl)- 

pelargonate 

3 : 9247 Methyl g-(chloroformyl)- 

propionate 

3 : 7918 Methyl a-chloroisobutyrate 

3:8028 Methyl 0-chloroisocrotonate 

3 : 7360 " Methylchloroprene ” 

3 : 7908 Methyl a-chloropropionato 

3:5765 Methyl 0-chloropropion ate 

3:8264 Methyl a-chloro>n-valerate 

3:9240 cis-ot-Methylcrotonoyl cliloride 

3:7400 a-Methylcrotyl chloride 

3 : 5655 Methyl dichloroacetate 

3:9103 Methyl a,0-dichloropropionate 

3 : 9550 Methyl-di~n-propyl~carbmyl 

chloride 

3:5020 Methylene (di)chioridc 

3:1960 3,4-Methylencdioxybenzoyl 

chloride ' 

3:7657 “ 0-Mcthylepichlorohydrin " 

3 : 9190 0-Methylglycerol a-monochloro- 

hycirrn 

3:9440 Methyl-neopentyl-carbinyl 

chloride 

3:9660 o-Me thy 1 phenacyl chloride 

3:1130 p-Methylphenacyl chlorido 

3:8667 Methyl-phenyl-carbinyl chlonde 

3:7175 7-Methyfpropargyl chloride 

3 : 8020 M ethyl-n-propyl-acetyl chloride 

3:7325 Methyl-n-propyl-carbinyl 

chloride 

3 : 5800 Methyl trichloroacetate 

3 : 5620 Methyl trichloromethyl ketone 

3 : 8020 a-Methyl-n-valeryl chlonde 

3:8035 0-Methyl-n-valeryl chloride 

3:8090 7-Mcthyl-n-vaIeryI chloride 

3:7020 a-Mcthylvinyl chloride 

3 : 7030 /J-Methylvinyl chloride 

3:9038 “ n-Monochlorohydrin ” 

3 : 9039 " 0-MonochIorohydrin ” 

3:6840 “ a-Monochlorohydrm ” 

diacetate 

3:9885 n-Mynstoyl chloride 

3:9874 n-Myristyl chloride 

N 

3:4750 Napthalene tetrachloride 

3:6930 a-Naphthoyl chloride 

3:0900 0-Naphthoyl chloride 

3:9S56 a-Naphthylacetyl chlorido 

3:0250 «-Naphthylmethyl chloride 

3:0747 0-N aphthylmethyl chloride 

3:7590 Neohexyl chloride 

3:9460 Neopentylacctyl chloride 

3:7555 Neopentylcarbinyl chloride 

3:7200 Neo pentyl chloride 

3:8780 Neophyl chloride 

3:8765 tt-Nonanoyl chloride 

3:8719 n-Nonyl chloride 

O 

3:2000 1,1,2.2,3,3,4,4-Octachlorobutane 

3:0422 Octachlorocyelopentene 



1442 


3:0843 

3:6317 

3:0800 

3:1270 
3:1150 
3:6575 
3:5020 
3:5957 
3:6874 
3:5420 
3 : 1840 
3:5845 
3:2212 

3:2178 

3:G910 

3:0142 

3:2445 

3:10C0 

3:2287 

3:3375 

3:1200 

3:2440 

3:0990 

3:6420 

3:1400 

3:1400 

3:6420 

3:0990 

3:4810 

3:4485 

3:4500 

3:4630 

3:4545 

8:4920 

3:4672 

3:2212 

3:2178 

3:6910 

3:0142 

3:9052 

3:90SG 

3:5935 

3:5680 

3:1336 

3:5955 

3:9064 

3:9062 

8:9062 

8:9064 

3:6180 

3:2662 

3:5910 
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Trichloroacetaldehyde n- 
butylhemiacetal 
Trichloroacetaldehyde di* 
ethylacetal 

Trichloroacetaldehyde (mono)- 
ethylacetal 

Tricliloroacetaldehyde hydrate 
Trichloroacetic acid 
Trichloroacetic acid anhydride 
o.a.a-Trichloroacetone 
a, a, 7-Tr i chlor oace tone 
w,w,a>-Trichloroacetophenone 
Trichloroacetyl chloride 
a,£,£-Trichloroacrybc acid 
Tnchloroacryloyl chloride 

2.3.4- Trichlorobenzal (di)- 
chloride 

2,3,6-TrichIorobenzal (di)* 
chloride 

2.4.5- Tnchlorobenzal (di)- 
chloride 

2.4.6- Trichlorobenzal (di- 
chloride 

2.3.4- Trichlorobenzaldehyda 

2.3.5- Trichlorobenzaldehyde 

2.3.6- Trichlorobenzaldehyde 

2.4.5- TrichlorobenzaIdehyde 
2 ,4 ,&-Tr ichlorobcnz aldehyde 

3.4.5- Trichlorobenzaldehydo 

1 .2. 3- Trichlorobenzene 

1 .2.4- TnchIorobenzene 

1.3.5- Trichlorobenzene 
aym.-Trichlorobenzene 
wnsj/m.-Trichlorobenzene 
pic.-Trichlorobenzene 

2.3.4- Trichlorobenzoic acid 

2.3.5- TrichIorobenzoic acid 

2.3.6- Trichlorobenzoic acid 

2.4.5- Trichlorobenzoic acid 

2.4.6- Tnchlorobenzoic acid 

3.4.5- Trichlorobenzoic acid 

2.3.5- Trichlorobenzoquinone-l ,4 

2.3.4- TrichIorobenzylidene (di)- 
chloride 

2,3,G-Trichlorobenzyhdene (di)- 
chloride 

2.4.5- Trichlorobcnzyli'dcne (di)- 
chloride 

2.4.6- TrichIorobenzylidene (di)- 
chlorido 

1.2.3- Trichlorobutadien&-1,3 

1 . 1 .3- Trichlorobutane 

1 .2.3- Trichlorobutane 

2.2.3- Trichlorobutane 

2.2.3- Trichlorobutanol-l 
l,l,l-Trichlorobutanol-2 

2.3.4- Trichlorobutcne-l 

1 .2.4- Trichlorobutene-2 

1 . 3.4- Trichlorobu te ne-2 
1 ,2,3-Trichlorobutene-3 
0,0,0-Tricbloro-ter-butyl acetate 
0,^,P-Trichloro-/CT--butyl alcohol 
a,a ,/3-Tr ichlo ro-n-bu tyr aldehyde 


3:9094 a.a.-y-Trichloro-n-butyraldehyde 

3:1905 a,a,0-TricMoro-7i-butyraldehyde 

hydrate 

3 : 1280 a,a,/3-TnchIoro-n-butyric add 

3 : 1831 a,a, 7 -Trich]oro-a-butyric acid 

3 : 0925 a ,^,^-Trichlor o-n-butyric acid 

3 : 1000 7 , 7 , 7 -Trichloro-n-butyric acid 

3:3448 3,4,5-Trichlorocatechol 

3 : 5230 l,2,3-Trichloro-2-(chloromethyl)- 

butane 

3 : 9084 1 ,1 ,3-Trichloro-2-(chlorometbyl)- 

propane 

3 : 6335 1 ,2,3-Trichloro-2-(chlorometbyl)- 

propane 

3:1820 l,l,l-Trichloro-2-(o-cUoro- 

phenyl)-2-(p-chlorophenyl)- 

ethane 

3:9867 1,1,1 -Trichloro-2- (m-chloro- 

phenyl)-2-(p-clilorophenyl)- 
ethane 

3:9865 l t l,l-Trichloro-2,2-6is-(o-chloro- 

phenyl)ethane 

3 : 3298 1,1, l-Trichloro-2,2-6is-(p-chloro- 

phenyl)ethane 

3:0618 2,4,0-Trichloro-m-cresol 

3:1280 “ Trichlorocrotonic acid ” 

3:4742 4,5,6-Trichloro-2,3-dimethyl- 

phenol 

3:4707 3,5, 6-Trichl oro-2,4-dime thyl- 

phenol 

3:4709 3 , 4, 6-Trichloro-2, 5-dimethyl- 

phenol 

3:4747 2,5,6-Trichloro-3,4-dimethyl- 

phenol 

3:4713 2,4, 6-Tri chlor o-3 , 5-dimethyl- 

phenol 

3:1420 1,1, l-Trichloro-2,2-diphenyl- 

etbane 

3 : 5760 3,3,3-Trichloro-l , 2-epoxy propano 

3:5085 1,1,1-Trichloroethano 

3:5330 1,1,2-Trichloroethane 

3 : 5330 wnjym.-Trichloroethano 

3:5775 2,2,2-Trichloroetlianol-l 

3 : 5775 /?,/?, 0-TrichloroethyI alcohol 

3:5170 1,1,2-Trichloroethylene 

3 : 9308 3,3,6-TrichIorohexadiene-l,4 

3 : 9302 . 3,4,6-Trichlorohexatriene-l ,2,4 

3:9326 1 , 1 , 2-Tn chlorohe xene-1 

3:5840 . “ Trichlorohydrin " 

3:4052 2,3,5-TrichIorohydroquinone 

3:3520 2,4 . C-Tri chloro-3-hy droxy- 

benzaldehyde 

3:4444 3,5, C-Tri chloro-2-hydr oxy- 

hydroquinone 

3:0846 0,0,P-Trichloroi3opropyl alcohol 

3:5785 0,0,0-TrichIoroisopropyl chloride 

3:5050 Trichloromethane 

3 : 6100 1 ,2,3-Trichloro-2-methylbutane 

3 : 4755 2,3,3-Trichloro-2-methylbutano 

3:9216 4,4,4-Trichloro-2-methylbutano 

3:1915 fcis-(Tricldoromethyl) carbonate 

3:5515 Trichloromethyl chlorocarbonato 

3:5515 Trichloromethyl chloroforraate 
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3:3510 2,5-tw-(Trichloromethyl)-l,3- 

dioxolanone-1 

3:0018 2,4,C-Trichloro-3-methylphenol 

3:5710 l,l,2-Trichloro-2-methylpropane 

3 : 5885 1 ,2,3-Trichloro-2-methylpropanQ 

3 : 2062 I,l,l-Trichloro*2-methyI- 

propanol-2 

3:5025 l l l,3«Trichloro-2-methyl- 

propene-1 

3:5605 3,3,3-Trichloro-2-methyl- 

propene*l 

3 : 5005 l,l,l-Trichloro-2-methyl- 

propeno-2 

3:0290 Trichloromethyl trichloroacetato 

3:2125 1,2,3-Tricliloronaphthalene 

3:2190 1 ,2,4-Trichloronaphthalcno 

3 : 1 930 1,2,5-Trichloronaphthalene 

3:2515 1,2,6-Trichloronaphthalene 

3 : 2325 1 ,2,7-Trichloronaphthalene 

3 ;2220 1,2,8-Tnchloronaphthalene 

3:3015 1,3,5-Tnchloronaphthalene 

3:1975 1,3,6-Trichloronaphthalene 

3 : 3100 1,3,7-Trichloronaphthalene 

3:2420 1,3,8-Tnc iloronaphthalene 

3:4005 1,4,5-Tncbloroqaphtbalene 

3:1625 1 ,4,6-Trichloronaphtbalene 

3:3300 2,3,5-Trichloronaphthalene 

3:2455 2,3,6-TrichIoronaphthalene 

3:2300 TricMoroparaldehyde 

3:2185 2,3,4-Tnchloropbenol 

3 : 1340 2,3,5-Trichlorophonol 

3:1100 2,3,6-Tnchlorophenol 

3:1020 2,4,5-Tnchlorophenol 

3:1073 2,4,G-T«chlorophenol 

3:2885 3,4,5-Trichlorophenol 

3:4335 2,4,5-Trichlorophenoxyacetic 

acid 

3:4030 2,4,6-TrichloropbloroBlucinol 

3:9033 2,2,3-Tnrhloropropanal-l 

3:5270 1,1,1-Trichloropropane 

3:5030 1,1,2'Tnchloropropoae 

3:5000 1,1,3'Tnchloropropano 

3:5475 1,2,2-Tricbloropropane 

3:5810 1,2,3-Trichloropropane 

3:0840 3,l,l-Trichloropropanol-2 

3:5020 l,l,l-Trichloropropanone-2 

3:5957 l,l,3-Trichloropropanone-2 

3:5395 1,1,2-Trichloropropene-l 

3:5050 1,2,3-Trichloropropene-l 

3:5345 3,3,3-Trichloropropeno-l 

3:5345 l,l,l-Tncbloropropcne-2 

3:9033 a ,«,0-T n chloropropionaldehyde 

3:1275 a,a,/3-Tnchloropropioiuc acid 

3:5700 <j,w,u-Trichloropropylene oxide 

3:3448 3,4 ,5-Tr ichl oropyrocate chol 

3:4782 4,5,6-Tricldoropyrogallol 

3:4072 Trichloroquinono 

3:2174 2,4,6-Trichlororesorcinol 

3:0540 w,«,«-Trichlorotoluene 


3:3125 2,3,4-Trichiorotofuene 

3:0010 2,3,5-Trichlorotoluene 

3:0025 2,3,6-Trichlorotoluene 

3:2100 2,4,5-Trichlorotoluene 

3:0380 2,4,&-TrichlorotoIucne 

3:0580 3,4,5-Trichforotaluene 

3:4742 Tr ichloro-o-3-xy lenol 

3 : 4747 TrichIoro-o-4-XyIenol 

3:4707 Tnchloro-m-4'xylenol 

3:4713 Trichloro-m-5-xj lenol 

3:4709 Trichloro-p-xylcnol 

3 : 9SG0 Tridccanoyl chlonde 

3 : 9859 n-Tridecyl chloride 

3:8055 Tnethylcarbinyl chloride 

3:9588 Triethyleue glycol mono(chloro- 

acetate) 

3:0055 “ Tnglycol dichloride " 

3:7450 Trimethylacetyl chloride 

3:9338 a.^.y-Trimethylallyl chloride 

3:7520 0.7,Y-Trimethylallyl chloride 

3:9750 2,4,6-TrimcthyIbenzoyI chloride 

3:9701 2,3,6'Triniethylbenzyl chloride 

3:9702 2,4,5-TriroethyIbenzyI chloride 

3:0372 2,4,6-TiiroethyIbenzyI chloride 

3 : 8145 «,a,d-Trimejthyl»n-butyryl 

chloride 

3:7045 Tnmethylcarbinyl chloride 

3 : 7105 Tnmethylcarbinyl hypochlorito 

3:9418 Trimethylcrotyl chloride 

3:5450 Trimethylene (di)chloride 

3:8285 Trimethylcne chlorohydrin 

3:8310 Trimethylcne chlorohydrin 

acetate 

3:8030 Tnmethylethyfcne chlorohydrin 

3:7975 Twnethylethylene dichlorido 

3:9324 Triraethyipropargyl chloride 

3:7335 Trimethyl vinyl chloride 

3:3410 Tnphenylchloromethane 

3:3410 Tnphenylmethyl chloride 

3:1915 Triphosgene 

3:9742 Tri-n-propylcarbinyl chloride 

3:3410 Tntyl chloride 

U 

3:9SOO n-Undecanoyl chloride 

3:8803 n-Undecyl chlonde 

V 

3:7740 n-Valcryl chloride 

3:7010 Vinyl chloride 

3:5005 Vmylidene (di)chloride 

. X 

3:8710 o-Xylyl chloride 

3:8700 m-Xylyl chloride 

3:8000 p-Xyly 1 chlori d e 

3:1040 o-Xylylene (di)chloride 

3:0310 m-Xylylene (di)chloride 

3:2825 p-Xylyleno (di) chloride 



3:4170-3:4200 DIVISION A 

3:4170 3-CHLORONAPHTHOL-l OH C10H7OCI 

ca ■ 

M.P. 143° (1) 

134-135° (2) 

Ndls. from lgr. {2}, CeHg, ale. or 80% AcOH (1). — - Volatile with steam (1). 

[For prepn. of C from 3-chloronaphthylaminc-l (1) via diazotization and hydrolw 
of the diazonium salt with steam sec (1); from 2,3,4-trichloronapkthol-l [Beil. VI-612 
fay partial reduction with HI ( D *= 1.7) in AcOH on boilg. 7 hrs. (100% yield) see (2) ] 

C is sol in aq alk., and the result, soln. couples with solns. of diazonium salts (1). 

Cl with Br2 aq. (and alk.?) gives 3-chloro-2,4-dibromonaphthol-l, pr. from 90% formic 
•acid, m.p. 112° (1). 

[C in 10% aq KOH shaken with MC2SO4 for 20 min. gives (81% yield (2)) 3-chIoro- 
naphthol-1 methyl ether, oil, b.p. 1G2-1G4 0 at 18 mm. (2).] 

® 3-Chloro-l-naphthyl acetate: ndls. from lgr., m.p. G9° (2). [From C with acetyl 
chloride in CcHg on refluxing 3 hrs. in CeH 6 (6G% yield (2)).] 

® 3-Chloro-l-naphthyl benzoate: ndls. from lgr., m.p. 118-119° (2). [From C in 10% 
aq. KOH on shaking with BzCl (71% yield (2)).] 

3:4170 (1) Hodgson. Elliott, jlChem. Soc. 1934, 1707. (2) Franzen, Stauble, J. prakl. Chem. 
(2) 103, 385-387 (1922). 

3:4200 2,6-DICHLOROBENZOIC Cl C7H4O2CI2 Beil. IX - 343 

ACID ^ COOn Ki-(141) 

a 

M.P. 144° (1) (2) 

143.7° (3) 

143-144° (4) 

141.5-142.5° {5) 

Many recorded m.p. 'a lower than these values fcf. Beil. DC-343 and (3)J were on sampl< 
now known to have been impure. 

Cryst. from lgr. (1) or mixt. of C«H6 + lgr. (4) (3); pr. from aq., this, from CeHg, ndt 
from ale. — Can also be purified by distn. in vac. (1). — Volatile with steam (?). J 

[For prepn. of C from 2,6-dichlorotoIuene (3:6270) (57% yield (4)) via brominau 
to 2,6-dichlorobenzyl bromide, conversion to corresp. acetate, and oxidn. of latter w 
KMn04 see (1) (4); from 2,6-dichlorobenzaIdehyde by oxidn. with KMnOi see (2);j5; 
older less satisfactory methods see Beil. IX-343.] f 

C on htg. begins to lose CO2 at 235° {5). [C htd. with a large excess 50% aq. KOH* 
150° for 24 hrs. was recovered unchanged to extent of 90% (9).] 

C on nitration under stated conditions (1) gives 94% yield 2,6-dichloro-3-nitrobenzoi' 
acid, cryst. from toluene, m p. 152° (1). 

C (as KA) htd. with aniline + K2CO3 + Cu in amyl ale. gives small yield of diphenyl 
aminecarboxylic acid-2, cryst. from CeHo, m.p. 181° (1). [Note loss of both chlorini 
atoms.] 

C htd. with acetamide for 6 hrs. at 225-235° gave 93% yield (5) jn-dichlorobenzem 
(3:5960), b.p. 172°. 

C htd. with PCls (6) or with SOClj + pyridine (4) yields 2,6-dichlorobenzoyl chloride, 
b-p. 142-143° at 21 mm. (6), 126-128° at 18 mm. (7). 
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3:1055 2-CHLORO-5-METHYLPHENOL OH C 7 H 7 OCL 
, (2-Chloto-m-cresol) 

(JcH, 

55-50° UJ B.P. ftbt. 194° (l) 

40-50° (2) 

Transparent cryst. (I) (2) from pet. cth. — Very spar sol cold aq.; pronounced phenolic 
odor ( 1 ). 

{For prepn. from m-cresoldisulfoiuc acid by cblors nation Fee (2); from 2-mtro-3-mcthyl- 
phenol via 2-amiao-3-methylphenol see (2), from 2-ehlor<X)-methylarmoIe by boilg. with 
HI sco (I),] 

C treated with (CH*);SCb 4- aq NaOH gives its methyl ether, 2-chloro-3-roctbylanisolc, 
pr. from light pet. cth., m.p. 245®, b.p. 218 5* (1) {This methyl ether on ovidn. with 
dil. KMnO* (7)£ hrs. for 5 g.) gave CD 2-chloro-3~metho\3 benzoic acid, stout colorless 
rectangles, m.p. 160.5° (I), ICO 9 (3), Ncut Eq. 186 5.| 

2-Chloro-5-methyipheoyl benzoate: from C 4- BzCl + pyridine, pr from ate., m.p. 
55-50° {2J. {Note that this value is numerically the same as C and that the dcriv. 
must be distinguished from orig C, c.g., by mixed m p or liehaxnor with oik } 

$ 2-Chloro-3-methylphenyl benzene sulfonate: from C + bcnzcncsulfonjl chloride + 
pyridine; pi. from ale., m.p. 5S-5S 5® (2) {Sec note for above denv } 

© 2-Chloro-3~methylphenyl p-toluenesuUonate: from 0 4- p-tolucnesulfonyl chloride 
4* pyridine; pr. from ale. m.p. 90* (2) (Note that tfiis denv docs not distinguish 
C from G-chloro-3-racthylphenol (3:0700) or 4-chloro>3*mcthyfpficnoI (3:1535}.j 

* S, W* (l) Gibson, J. Chem. Soc . J32G, 1424-142S (2) Hu«ton. Chen. J. Am. Chrm. Soc. W, 

42U-4218 (1933). (3) Hodgson, Beard. J. Chem. Soc 1920, 150 


Beil. VI — 
VIi- 
VJ-(355) 


3:1057 4,4'-DICHLORODIPHEHYL- CuU 10 Cij 

METHANE q 

(Di-(p-chlorophenynmcthanc) 

Cl 

M.P. 65-5G* (1) BJ?. 337® at 760.6 mm. (5) 

35’ (21 (3) {4} (5) 18G-100® at 18 mm. (1) 

54-55* (7) * 208-210® at 15 mm. (3) 



BeiL V - 590 
V t ~ 
V r (50l) 


Colorltw, „dl*. from MeOII. 

f * vrc f ,n ' L* f rorn 4,4'-dichJorobcnzophrnone (3.1270) by reduction with cone. 
H* 4- rtd P in boilg. AeOH (4} or as by-prod of reduction with Zn dust 4 AeOH 4- dil. 

(5) fco indie, refs ; from 4,4'-diaminodipbcnjlmet5ane {Beil XI 1*23$, XIIj-(7f}| 
by tetnuotization and subsequent u^e of CujClj reaction (50 r c yield) coc (l) } 

{For prvpn. of 0 from chlorotxmzene (3 7000) by action of rym -dichforo-diroethxi ether 
0:5247) in pres, of £nCl- (3) or better (aim 100*1: yield (3)) cone II-HO* at 40®, or by 
in pros, of JfjSO* of various other formaldehyde denv*. (G), *<v indie, rrti.; from 
P^Uorobenxjl chloride (3:0220) with chbtolrnrcnn (3 7903) 4* cone. I?- K 0| (677c 
*yd (3)) fry. indie. rrfs.J 

{For prrpn of 0 Trom " DDT " (3 3298), from l,l-dich!on»-2^-w-(p-ehl zroph-nyD- 
••jlcne (3:2138), or from di-fjxhloropbenxbaceue acid (3:4612) bv action nf KOH 
« glycol rrEuxed fi -1 0 hrs. (aim. 1007 C yield ) *«* C) 5 
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[For formn. of C (21% yield) from hydrazonc of 4,4'-dichiorobcnzophcnonc (3:4270) 
via WolfT-Kishner reduction see (7).] 

G on oxidn. with CrOj/AcOH readily gives (3) 4,4'-dichlorobcnzophenono (3:4270), 
m.p, 145° (3). 

C on dinitration by addn. to 8 pts. fumg. HNOj (D = 1.5) with water cooling gives 
(1) 3,3'-dinitro-4,4'-dichlorophcny3methanc, white pi. irom AcOH, m.p. 1 OS-1 99 s (1), 
196° (3); this prod, with piperidine splits out 2 moles HC1 giving (1) 3,3'-dinitro-4,4« 
dipiperidinodiphenylmcthnne, m.p. 183-184° (I). — [Note, however, that C dislvd. in 
9-10 wt. pts. cone. HNOa (O = 1.42) and kept at 100° for I hr. (3) gives some of the 
above dinitro derivative but is nlso in part oxidized and nitrated (or vice versa) with 
formn. of 3,3'-dinitro-4,4'-dichlorobenzophcnone, ndls. from ale, m.p. 132° (3); see also 
text of 4,4'-dichIorobenzophcnonc regarding nitration.] 

3:1057 (1) LcFcvrc, Turner, J. C hem. Soe. 1927, 1120. (2) White, Sweeney, U.S. Pub. Health 
RepU, GO, 60-71 (2015). (3) Stephen, Short, Gladding, J. Chem. Soe. HI, 522-52$ (1920). 

(4) ■ * - »-« r>-.‘ < — -i.~ oe /iio /iorwn 

(G) 

405( 

3:1058 0,/3-DICHLOROPROPlONIC ACID CjHACIz 

CI 2 CH.CHj.COOH 

M.P. 50° (1) 

Colorless cryst., eas. sol. aq., ale., ether, C 8 H 6| or CHClj. 

[For prepn. of C from 0-chloroacrylic acid (3:2240) by addn. of 1 HCI with 40% aq. 
HCI in s.t. at 80-85° for 35-40 lire, (yield not stated) sec {!).] 

C with ale. KOH splits out 1 HCI giving (1) 0-chloroacrylic acid (3:2240). 

C with SOCl 2 at 75-80° for 3-4 hrs. gives (2) 0,0-dichloropropionyl chloride (3:9032-A). 

Methyl 0,0-dichIoropropionate: unreported. 

Ethyl 0,0-dlchloropropionate : b.p. 171-175° (1). [From C in EtOH with dry 

HCI (I).] 

® 0,(5-Dlchloropropionamide : ndls. from CHClj, m.p. 140° (1). [From ethyl 
dichloropropionato (above) with cone. aq. NHjOH on shaking at room temp. fl).J 

^,8-Dichloropropionamlide : unreported. 

0,/9-Dichloropropion-p-toluIdide: unreported. 

3;1058 (1) Otto, Ann. 239, 2GO-272 (1887). (2) Leimu, Bcr. 7b, 1050 (1937). 

3:1060 2,3,6-TRICHLOROBENZALDEHYDE CtHjOCIj Beil. S.N. C35 

Cl 

HO 


M.P. 50° (1) 

Colorless ndls. (from dU. ale.) with characteristic pungent odor. — Volatile with steam. 
— [Note that a patent abstract gives m.p. as 75-76° (2).] 

[For prepn. of C from 3*amino-2,5-dichlorobenzaIdehyde (presumably by diazoiization 
and use of CU2CI2 reaction) see (1).] 

C on oxidn. with neutral KMnO< gives (1) 2,3,5-trichlorobenzoic acid (3:4485), m.p. 
162-163°. 


<_>* 
Cl Ci 


BeU. II -252 

111- 

11 2 — • 
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C with PCI 5 should give 2,3,5-trichIorobenzal (di)chloride, but this compd. is unreported 
in the literature. 

2,3,5-Trichlorobenzald oxime : unreported. 

2,3,G-Trichlorobenzaldehyde phenylhydrazone: unreported. 

2,3,6-TrichlorobenzaIdehyde p-nitrophenylhydrazone : unreported. 

2,3,6-Trichlorobenzaldehyde 2,4-dini trophenylhydrazon e : unreported. 

3:1060 (1) Hodgson, Beard, J. Chem. Soc. 1927, 2381-2382. (2) Chem. Fabrik Griesheun- 
Elektron, Brit. 251.511, May 27, 1926; Cent. 1926, II 2355; (C.A. 21, 1361 (1927)], French 603,- 
650, April 20, 1926; Cent. 1926, II 2355; not in Cui. 


3:1085 DICHLOROACETALDEHYDE Cl OH C 2 H 4 O 2 CI 2 Beil. 1-614 

. in 

M.P. 50-57° (1) (4) B.P. 118-121° (1) 

55-50° (2) 9G-97.5° {2} 

Cryst. from C^Hj (3). — Eas. sol. aq or ether; sol. CS 2 . 

[For prcpn. of C from dichloroacetaldehyde (3:5180) with a limited amt. of cold aq. 
see ( 2 ); for formn. of C from a,/?,/ 9 -tnchIoroethyl ethyl ether with aq. see ( 2 ); for fonnn. of 
C as by-product of actn. of Clj on paraldehyde in prepn. of butyrchloral (3:5910) see (2); 
for forum, of C from chloral hydrate with Al/Hg -f aq. see (5). I 
Owitb cone. H 2 SO 4 yields (3) dichloroacetaldehyde (3:5180), b.p 89°. 

3:1085 (1) Denaro, Gate. ehim. xtal. 14, 119-120 (18S4). (2) Oddo. M&meli, Gazz ehim. Hal. 33, 
II 398-399 41903). (3) Friedrich, Ann 206, 251-254 (1880). (4) Ingold. J . Chem. Soc, 125. 
1537 (1924). (5) Deodhar, J. Indian Chem. Soc. 11, 84 (1934). 


0 


3:1100 2-CHLOROBENZOQOINONE-M 
(Chloroquinone) 


CeHjQjCl Beil. VH - 030 
VUH34G) 


M.P. 57. (I) (2 , (3) ,4, (S) (6 j (7) ,14, (1E , 

OG.O-Sfl.5” cor. (8) 

50” (9, 

00-57” (10| 

01’ (11) 

[See aUo 2-*hlorohydroquinon, (3:3I30).| 

Pale yel. ciyst.; eas. sol. aft-, ale., ether, CHC1,. — Volatile even at ord. ten). — Gradu- 
ally dec. by light (3) (for study of photochcm decompn. in ale. sec (12)). — So), in cone. 
sSO, on warming with brown black color. 

[for prepn, of C from 2-chlorohydroquinonc (3:3130) by oxidn. with XaClOj -f- ILSOj 
+ V A m AcOII (02% yield (13)), with K*Cr : 0; + II*S0 4 (yield: 89% (14), 84% (1» 
H '•dth MnOi -f dil. H*SO< (50% yield (1)), or with PbOs in CjII* (2) sec indie, refs : 
ifQta 2-cMoro-i-aminophcnol I Beil. XI1I-510, XHIi-(181)) by oxidn. with KjCrrO; + 



3:1100 


2-CHL0R0BEN Z0QUIN0NE-1,4 


132 


HsSOj (68% yield {8}) (10) (15) see indie, refs.; from benzoquinone-1,4 (1:9025) in CCI4 
with mole HC1 gas see (9); for formn. of C (together with other prods.) from oxidn. of 
copper salt of quinic acid [Beil. X-535, Xi-(270)J with MnO>, NaCl 4 * dil. H2SO4 see (16) 1 

[For use of C as vulcanization accelerator see (17); for use as seed disinfectant see (18); 
for study of bactericidal action see (19).) 

C on reduefcn. with aq. SO2 gives (16) (7) 2-chlorohydroquinone (3:3130) (note, however, 
that C in dil. aq. NaOH under Nj with SO» is in part reduced to 2-chlorohydroquinone and 
in part sulfonated (20)). [For studies on oxidn.-reductn. potential of system C + 2- 
chlorohydroquinone (3:3130) see (1) (2) (3) (21) (22) (23) (24).) — [C with 2-chlorohydro- 
quinone (3:3130) yields (1) (16) (25) the corresp. quinhydrone, monohydrate, violet pr. 
with green shimmer, m.p. 70-72° (25), anhydrous form, m.p. 93-94° (25), 67° (1); C with 
hydroquinone (1:1590) gives (25) (6) corrcsp. quinhydrone, dark green ndls. from ale., 
m.p_. 132-133° (25), 130-135° (6).] r '£ 

[C in CHCI3 with HC1 gas (7) (26) or C with hot cone. HC1 (83% yield (10)) gives only 
2,5-dichlorohydroqumono (3:4690), but C in ether with HC1 gas (26) or C dislvd. in cold 
dil. HC1 ( D = 1.10) (26)_ gives both 2,3-dichlorohydroquinone (3:4220) and 2,5-dichloro- 
hydroquinode (3:4690); C refluxed with cone. HBr gives (27) 2-cIiloro-5-bromohydroquin- 
one [Beil. VI-853), ndls m.p. 171-172“ (28) (diacctate, m.p. 145-146° (28)); C in ale. 
with KCN + H2SO4 gives in good yield (29) 3,6-dihydro.Typhthalonitrile (2,3-dicyano- 
hydroquinono) [Beil. X-551] ) 

[G with AeoO + trace HjSOi yields (29) a chloro-hydroxyhydroquinone triacetate, 
ndls. from ale., m.p. 96-97° (29); G with AcCl gives (28) 2,5-dichlorohydroquinone diacetate, 
m.p. 141°; C with AcBr gives (28) 2-chloro-5-bromohydroquinone diacetate, m.p. 145- 
146° (28) ) 

[C with 2,3-dimethylbutadicnc-l,3 (1:8050) gives an adduct which upon oxidn. yields 

(30) 2-chloro-C,7-dimethyInaphthoquinone-l,4; for reactn. of C with diazotized aniline see 

(31) ; for addn. prods, of C with hexamethylbenzene (1:7265) see (5).] 

[C in ale. or AcOH on warming with aniline gives (32) 2,5-dianilinob‘enzoquindne-l,4 
[Beil. XIV-138, XIIIi-(413)], red-br. scales, m.p. 345° u.c.] 

[C in dil. ale. with NHjOH.HCl as directed (33) gives 2-chlorobenzoquinone-l,4-mon- 
oxiine-4 (purified (with difficulty) by conv. to the mivt. of stereo isomeric oxime acetates 
followed by hydrolysis), m.p. 142° (34), 148° dec. (35); this prod, by special treatment 
yields a dioxime [Beil. VII-G32].] 

C in cold dil. ale with scmicarbazide HC1 gives (36) 2-chlorobenzoquinone-l,4-semi- 
carbazonc-4, deep yel. cryst. from acetone -f- pet. ether, m.p. 185° dec. (36); this prod, on 
boilg. with dil. aq. NaOH yields o-chlorophenol (3:5980) + N2 + CO2 -f- NHj (36); C 
does not give a its-semicarbazone (36). ' 


3:1100 (1) Conant, Fieser, J. Am Chem. Soc. 45, 2201-2202 (1923). (2) Hunter, Northley, 
J. Phys. Chem. 37, 885-880 (1933). (3) LaMer, Baker, J. Am. Chem. Soc. 44, 1956, I960 (1922). 
(4) Clarke, J. Ind Eng. Chem. 10, 891-895 (1918). (5) Pfeiffer, Ann. 412. 291-292 (1916). 
(6) Siegmund, J. prakt. Chem. (2) 92, 360-361 (1915). (7) Levy. Schultz, Ann. 210, 145-147 
(18S1). (8) van Erp, Ber. 58, 663-665 (1925). (9) Michael, Cobb. J. prakt. Chem. (2) 82, 3M- 

305 (1910). (10) Eckert, F "" ***' „ 

(11) Kehrmann, Ber. 21 Chem. Soc. 52, 3557- 

3562 (1930). (13) Underv L93G). (14) Dm Hol- 
lander, Rec. trav. chim. 39, ’ (1886). (16) Stadeler, 

Ann. €9. 302-309 (1849). (17) Fisher * < 

Cent. 1933, 1 3133. (18) I.G., Brit- . ■ 

Austrian 10S.914, Feb. 25, 1928; Cent. 15 is, l — . I , ” o . . - 

43-T, 352-354 (1924). (20) Dodgson, J. Chem. Soc. 1930, 249S-2502. 

(21) Hunter, Kvalnes, J. Am. Chem. Soc. 54, 2S74-2875, 2878 (1932). (22) Kvalnes, /. Am . 
Chem. Soc. 56, 668 (1934). (23) Conant, Fieser, J. Am. Chem. Soc. 44, 2484-2485, 1 2489 (1922). 
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(34) Conant, «/. Am. Chan. Soc. 49, 293-297 (192?). (25) Ling, Baker, J. Chan. Soc G3, 13 IS- 
1319 (1S93). {26} Teratoncr, Genco, Gazz. chm. ital 24, II 394 (1894). (27) Kef. 7, pp. 160-161. 
(2S) Schulz, Bct. 15, 656 (1882). (29) Thiele, Gbnther, Ann. 349, 48, 52 (1906) {30} I.G., 

Brit. 324,681, Feb. 27, 1 930; French 677,296, March 6, 1930, 677,781, March 14, 1930; Cent. 
1930, II 810 

~ * * ” ' ' - - Cent. 1931, 1 1676, cf Glinther (to General 

Ar t 1330, II 137. {32} Niemeyer, Ann. 228, 

33 . ‘ ■ '), Ber 21, 3316-3317 (186$) {34} Bridge, 

Ann. 277, 106-101 (1893). (35) Fischer, Neber, Ber 45. 1097 (1912) {3G) Heilbron, Hender- 

son, J. Chan. Soc. 103, 3410 (1913). 


3:1115 0-CHLOROETHYL PHENYL 
KETONE /“ 

OS-Chloropropiophenone) 

M.P. 57-58° (1) 

57° (2} 

55-50° (3) 

49-50° (4) {5} 

49° (3) 

See text . 

_ Lfts. from pet. ether (5), ale. (1J (5), or ether (2), eas. sol. in org. solv. except Igr. — 
C on distn. even under reduced press, loses HC1 with partial conversion (2) to phenyl 
vmyl ketone; nevertheless in small amts, of less than 10 g C may be distd below 2 mm (3); 
in general, however, unnecessary htg of C should be avoided {4). 

{For prepn. of 0 from /5-chloropropionyI chloride (3 5690) with CeHe ■+■ AlClj (yield: 
90% (t), 80-90% (C} t 65% (5)) sec mdte. refs, (note, however, that this method is best 
suited for small runs {6} since with large units much wbenzylacetophcnonc [Beil. VII-444, 
VHH237)], tn p. 72°, is also formed (6} (4); furthermore that C prepd by this method 
melts at 49° even when white, unless it is treated with decolorizing carbon (3}, for prepn. 
from benzoyl chloride (3:6240) -f ethylene 4- A1CL (87-92% yield) in special apparatus 
eeeJ3>; for prepn. of C from ‘phenyl vinyl ketone -f BCi gas in dry other see {2); for formn. 
of C from ethyl phenyl ketone (propiophenone) (1-5525) -f Cfe see {7} 1 
1C bid 15-30 min. in AcOH with 1>4 moles NaOAc or ICOAc, then poured into aq. and 
neutralized with KjC 0 2 , gives (8) 0-acetoxypropiophcnonc, lfts from MeOH, m.p. 53-54° 
(9); C in hot ale, treated with KOAc, then with aq. NaCN, gives (65% yield {9J) 0-cyano- 
propiophenone, lfts. from ale., m.p. 76° (2,4-dinitropbcnylhydrazone, m p. 141°; corresp. 
5-benzoylpropionic acid, m.p. 116° (9)) { 

[0 under certain circumstances reacts as potential phenyl vinyl ketone : e.g., G + ICOAc 
iu hot McOH treated with phenyl-mtroroethane -f NaOMe gives (82% yield {16}) (pre- 
sumably l • — 

CgHj + p* . 

withdesox >, 

l - 5 * °*p. 95° (monoxime, m.p. 131°; dioxime, mp. 102°; 2,4-dinitrophcnylhydrazone, 

rap. 22l°) (0)] 

G >» AcOH reduced with H 2 4- Adams eat gives (11) 3-chloro-l-phenylpropanoM, 
^ at 8 mm. (p-nitrobenzoatc, m.p. 62-63°) {II}. 

{For study of rate of reaetn. of C with KI in acetone sec (5), for study of O with Na -f 
NHj sec (12}; for behavior of 0 with anthrone sec (13) (14} {15); for rcacto of C with 
yielding w-benzylacetophcnone (0-phenyIpropiaphcnoac) (cf. above) see 


Beil. VII - 302 
VUi-(lGt) 
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(1G) (2); for rcactn. of 0 with sodium benzenesulfinato giving (GS% yield) 0-(benzcncsul' 
fonyl)propiophenonc, m.p. 9S° see {17).] 

0 lxtd. with nq. 4- tmilino for 30 min. at 100° gives {-1) 0-amlinopropiophcnono, pi. from 
ale., m.p. 111-112° (4); note, howover, that C htd. with nnilino + anilino HC1 yields {4) 
4-phcnylquinolino. 

[C in McOH boiled 3 hrs. with hydmzino hydrate (87%) gives (28% yield {IS}) 3- 
phenylpyrazoIine-2, b.p. 164° at 17 mm., m.p. 44-45° (IS) (1-nitroso dcriv., m.p. 152.5- 
153.5°; 1-carbomethovy dcriv., m.p. 123-124°; 1-carbethoxy dcriv., m.p. 72°) (IS). — 
0 (or phenyl vinyl ketone) with phcnylhydmdno yields by ring closure (19) 1,3-diphcnyb 
pymzoline-2 [Beil. XXI1MG3], m.p. 152-153° (10).] 

[0 htd. in ale. with NlliOII.lICt + NaOH gives very small yield (8) corrcsp. oxime, 
m.p. 6G-5S°; from tho mother liquor, however, is obtd. {S> as a result of ring closure 3* 
phcnylisoxazoline, this, from Igr. m.p. GG-G7°, which is tho solo product starting from 
0-ncctoxypropiophenono (above); another by-product of oximation is N, A'-iis- (fl-bcnzoyl- 
ethyl)hydroxylamino dioximo, m.p. 154-155° {S).J 

® 0-(PhthaUmldo)proplophonone: cryst. from ale., m.p. 130° (1). [From C + Iv 
phthalimido in 6S% yield on htg. in s.t. for 1 hr. at 139-140° (1); on hydrolysis with 
fumg. HC1 in AcOII in s.t. at 145-150° for 1 hr. this prod, gives 05% yield (1) 0- 
nmmopropiophenono hydrechlorido, cryst. from abs. ale., m.p. 12S° {!).] 

(§> l-Mcthyl-S-carbohydrnzidopyridinlum p-toluenesulfonate: cryst. from ale., m.p. 
171° cor. (20). [From 0 + nicotinic hydmxida/mcthyl p-tolucnesulfonato addn. 
prod, ns directed (20).] 

3:1115 (1) rtalo, Britton, J. Am. CArm. Soc, 41, 8-15-8-17 (1019). (2) Kohler, Am. CArm, J. 
42, 3S9 (1900). (3) Allen. Cressmann. Bell, Can. J. Iitscorch 8, -1 10-1-10 (1033). {4) Kenner. 
Stnthwn, J. CArm , Soc. 1935, 301. (5) Conant. Kirner. J. Am. CArm, Soc . 46, 239-240, 251 
(1024). {0) Allen, Barker, J, Am. CArm. Soc. 54, 740-742 (1932). (7) Sxper, Hull. ioc. cbm. 
(4) 51, 650 (1032). (S) von Auwers, MOllcr, J. J>mU. CArm. (2) 137. 124-127 (1937). (9) 
Allen, Gilbert. Young, J. Orff. CArm. 2, 231 (1037). {10} Allen, Bridgcsa, J . Am. CArm, Soc. 61, 
2153-215-1 (1929). 

(U ) r , , „ 2,2826 

(1930). ' anislii. 

Proc.J: . ■ ■ ■ (15) 

Krftnzk (16) 

Wcizmann, Bergtnnnn, J. CArm. Soc. 1936, 402. (17) Kohler, Larsen, J . Am. CArm. Soc. 57, 
1449 (1935). (18) von Aimers, Heimke, Ann. 45S, 207-203 (1927). (19) von Auwers, Brr. 65. 
832-833 (1032). (20) Allen, Gates. J. Org. CArm. 6, 596-601 (1011). 

3:1130 P-METHYLP HEN ACYL CHLORIDE C 9 HsOCl Beil. VH- 309 

(Chloromcthyl p-tolyl ketone, CHa<^ \CO.CHaCl Vnr(165)' 

wchloro-p-methylacotophenono) ' ' 

M.P. 57-58° (1) (5) B.P. 20 0-203° (2) 

55.5 - 5G° (2) (3) 200-205° si. dec. (3) 

51.5- 55° (4) 113° at 4 mm. (4) 

Ndls. from ale.; eas. sol. ale., ether. 

[For prepn. from toluene (1 :7405) 4- chloroacctyl chlorido (3:5235) + AICU see (2) (3); 
from tolueno 4- chioroacetio acid anhydride (3:0730) -f AlClj (40-59% yield) sco (4).] 

C on oxidn. with alk, KMnO* gives texephthalic ae. (1:0910) (2). 

C with Nal in acetono givos p-mcthylphenncyl iodide, ndls. from ale., m.p. 42-43° (11). 
C refluxed with ale. KOAc yields (2) j>-methy 1 phcnacyl ncetato (Beil. VIII-113], ndls 
from ale., m.p. S3-S3.5° (2), S5-SG° (1). 
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C dislvd. in ale. wanned at 60® with Na 2 S.9H 2 0 dislvd. in aq. gives (5) (73% yield (6)) 
6ij-(p-methyiphenacyl)sulfide, pale yel. ndls. from ale., m.p. 88° (5); 88.8-89.3® (6). (For 
detn. of C by titration of residual chloride ion from this reaction see (5).J 
[For reactions of C with phenol + KOH -f- Cu see (7); with pheny 1-p-bro m ophenyl-, 
p-nitrophenyl-, o-tolyl-, and p-tolyl-hydrazines see (5); with Br 2 see (8); with KCN or 
KSCN see (9); with ale. NaOEt see {10}.] 

3:1130 (1) von Auwera. Bcr. 39. 3761 (1900). {2} Collet, Bull. soc. chim. (3) 17, 607-508 (1897). 
Mt » — P- *1. /tenet AJ.m. T 4m. Chem. Soc. 46, 1893-1894 (1924). 

. ' '■ 'hrzaszc-Zewska, Chwalinski, Roczniki 

‘ <'■ 1 It " • ‘.’l. ) (1929). {7} Sabctay, Bull. soc. chim. 

I ■ , • ■ Chem. 10, 511-544 (1930), Cent. 1930, 

II 3273. (9) Rabccwicz-Zubkowski, Kaflinska, Roczniki Chem. 10, 555-569 (1930); Cent. 1930, II 
3274. (10) Almstrom, Ber. 47, 848-849 (1914). 

(11) Jacobs, Heidelbcrger, J. Biol. Chem. 21, 45G (1915). 


3:1145 2,5-DICHLOROBENZALDEHYDE CtH 4 OC1j 

Cl 

<f“>CHO 

Cl 

M.P. 58° (1) B.P. 231-233° (1) 

57-58° (2) (4) 230-233° (2) 

57° (3) 

Ndls. from ale. (4). — Very eas. sol. ale., ether, CHClj, CgHg, CS2, AcOH (4). — Eas. 
volatile with steam (4). — Sol. in cone. H 2 S0 4 with ohve-yel. color; repptd. in cryst. form 
on dilution (4) (8). 

[For prcpn. of 0 from benzaldehyde (1:0195) by chlorination in presence of SbCIs + 
(5) (1) (9); from 2,5-dichloro toluene (3:6245) by chlorination to 2,5-dichlorobcnzal 
(di)chloride (3:0490) (m.p. 42°) and hydrolysis of the latter with CaCOj + H 2 0 sec (1); 
from 5-nitro-2-chlorobenzaldehyde via reduction to 5-amino-2-chlorobcnzaldchyde fol- 
lowed by diazotization + use of CuCl see (6).] 

C \rith satd. aq. NaHSOj soln. yields a cpd., C.NaHS0 3 (5), ndls. fairly eas. sol. aq. but 
dissociating on warming into C -f- aq. {5}. 

C on oxidn. with KMn0 4 (2) (4) yields 2,5-dichlorobenzoic ac (3:4340), m p. 152° {2), 
152-153® (4). — C with 50% aq. KOH (5) {1} (6) undergoes Cannizzaro reactn. giving 
(®3% yield (C)) 2,5-dichlorobenzyI ale., cryst. from CgHg, m.p. 80° (1) (6), and (84% yield 
(7)) 2,5-dichlorobenzoic ac. (3:4340), cryst. from aq , m.p. 155° (5) (7). — C on reductn. 
'dth 4% Na/Hg in ale. yields (1) 2,5-dichlorobenzyl ale., m p. 80° (1). 

C with PC1 5 (3) gives (78% yield (3» 2,5-dichlorobcnzal (di)chloride (3:0490), b.p. 
UfM20° at 14 mm , m p. 42° (8), 43° (3). 

C on monomtration as specified (5) gives (100% yield (9)) a mixt. of two isomers; by 
^O-staUization from MeOH (9) or EtOH {5} this mixt. gives (62% yield (9)) 2,5dichIon>- 
^nitrobcnzaldehyde, Ifts. or ndls., m.p. 137° (5); the other more soluble isomer is 2,5- 
mchIoro-3-nitrobenzaldehyde (10), m.p. CG 5-07“ (5). [The latter yields a phenylhydrazone, 
0r > ndls , m p, 171°, a p-nitrophenylhydrazone, deep or. ndls , m p. 290-292° dec., and on 
oxidn. with alk. KMn0 4 yields 2,5-dichloro-3-nitrobenzoic ac., colorless ndls. from AcOH, 
a P 220° (10)1 

r*S r C0nvcrsi °n of C to 2,5-dichlorostyrene (12) (13) via reaction with McMgX giving 
yield (12)) 2,5-dichlorophenyl-methyl-carbinol and dehydration of latter with 

1§ 0 4 (37% yidd (12)) see indie, refs.) 


Beil. VII -237 
VII 1 
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Binary Systems Contg. 0 
Azeotropic Systems 

[G with pentachlorocthane (3:5SS0) fonns a const.-boDg. mixt., b.p. 161.8° at 760 mm, 
contg. 3.5 wt. % C (25); 0 with p-di chlorobenzene (3:09S0) forzns a const-boijg. mixt, 
b.p. 174.0° at 760 mm., contg. about 12 wt. % 0 (26); C with o-bromotoluene forma a 
const-boilg. mixt., b.p. 180.0° at 760 mm., contg. about 18 wt. % C (26}.] 

Other Physical Data on Binary Systems Contg. 0 

C + aq. (0 is eas. sol. aq.; for study of hydration at —35° see (70) cf. (34); for f.p./ 
compn. data see (3); for data on E>m (31) and t ?> | (71) of aq. solas, see indie, refs.; for 
71 d_ (8), 1 $ (31) cf. (73) sec indie, refs.) 

C + HjSOi. [For f.p. /compn. data and diagram (no compd. formed) see (10).] 

C + HjPOj. (For f.p./compn. data and diagram (no compd. formed) see (12).] 

6 +AcOH (1:1010). (For f.p. /compn. data (no cpd.) (74), Dj 5 (2), viscosity (2), 
and conductivity ( 1 ) see indie, refs.] 

C -f chloroacetic acid (3 : 1370). [For f.p. /compn. data (74), eutectic, m.p. 17-5°, contg. 
51.5 mole % C (75), see indie, refs.] 

C + dichloroacetic acid (3:620S). (For f.p./compn. data (74], eutectic, m.p. —11.0*, 
contg. 36 mole % C (75), see indie, refs.] 

C + miscellaneous cpds. of Order 1. (For f.p./compn. data on following systems see 
indie, refs.] 

G xcith hydrocarbons: € 4* CtHs (1:7400) (5); C +camphene (76). 

G xcith alcohols: 0 + ElOH (1:6130) (14); G 4- Icr-BuOH (1:6140) (14); G + cetyl cZc. 
(1:5945) (14); C+d-6omcoI (1:5990) (14); C + l-menthol (1 : 5940) (14); G +pim*t 
(U5S05) (14); C + mescKrythrilot (1:5S25) ( 6 ); C + d-manmtol ( l:5S30 ) (14). 

G xcith phenols: C + phenol (1:1420) (14) ( 11 ); G + o-cresol (1:1400) ( 11 ); C + rrwrwcl 
(1:1730) ( 11 ); G + p-cresol (1:1410) ( 11 ); C + gvaiacol (1:1405) (14); G + thymol 
(1:1430) ( 11 ); C + a^naphthol (1:1500) ( 11 ); C + P-naphlhol (1:1540) ( 11 ); C + hydro- 
quinone (1:1590) (14). 

0 xcith aldehydes: 0 4* benzaldchyde (1:0195) (7); C + salieylaldehydc (1:0205) (7); 
G + m-hydroxybenzaldehyde (1;0055) (7); G + p-hydrozybenzaldehydc (1:0060) (7); 
G 4 - p-anisaldehyde (1:0240) (7); G + vanillin (1:0050) (7); G + piperondl ( 1 : 0010 ) (7). 

G xcith ketones: G + acetophenone (1:5515) (7); C + benzophenone (1:5150) (7); C 4- 
p~mcthoxybencophencme (1:5170) (7);C 4* benzil (1:9015) (7 );C + dibcmalacctone (1:9024) 
(7); C + 6enzogmrw>ne-l,4 (1:9025) (7). 

€ xcith adds: C 4- acetic acid ( 1 : 1010 ) (74); C 4 * benzoic add (1:0735) (74); C -\-o-tdu ic 
add (1:0690) (74); G + m-totuic add_ (1:0705) (74); C + p<oluic ccid_ (1:0795) (74); 

G + phenylacetic add (1:0665) (74); C + cinnamic add (1:0735) (74); C + crotonie aeid 
(1:0*25) (74). 

C xcith esters: C -f ~ EtOAc (1:3015) (5); G 4* a-napfdhyl acetate (1:2X24) (5); G dr &- 
naphthyl acetate (1 :2273) (5); C r + methyl benzoate (1 :35S6) (5); C 4~ ethyl benzoate (1:3721) 
(5); C 4* benzyl benzoate (1:4422) (5); G 4 * phenyl benzoate (1:2257) (5); <5 4 _rrM ^ 1 ^ 
cinnamate (1 :2090) (5); G 4- phenyl salicylate (“ Salol ”) (1:1415) (5); various others (5). 

C xcith ethers: G 4* diethyl ether (1:6110) (77); G 4 - rmjfrote (1:7560) (14). * 

C 4- compounds of Order 2. G + o-niirophenol (11); C + m-nitrophend (HR G + 
■p-niirophenol (11); C + o-nitrobenzahkhyde (7); 0 + m-nitrobenzeddehyde (7); C-PV- 
nilrobenzatdehyde (7); C 4- nitropiperonal (7); G 4* azobenzene (7S); G + ethyl carbamate 
(urethane) (16); G 4 - urea (78A). 
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BIOCHEMICAL ASPECTS OF C 

[For study of toxicity of C sec (79); for study of bactericidal effect see (80) (81 ).J 
PREPARATION OF C 

From chloral (anhydrous). (For prepn, of <5 from chloral (3:5210) by oxidn. with 
fumg.HNOj (S2) (83) (84), with HNOj (85), with NOs at 40-00° (70% yieW (86)), or with 
aq. chlorates + cat. see (312); for formn. of C from chloral as by prod, of oxidn. with O2 
see (23)J 

From chloral hydrate. [For prepn. of C from chloral hydrate (3:1270) by oxidn. with 
fumg. HNO3 (63% yield (82)) (85), with KMnQi (88), with KCIO3 (89), with Ca(OCI): 
(15), or with aq. chlorates + cat. (312) see indie. refs.] 

From acetic acid. [For formn. (first discovery) of C from acetic acid (1:1010) by 
chlorination with Cl 2 in sunlight see (90).] 

From tetraehloroethylene. [For formn. of C from tetrachloroethylene (3:5460) by 
Bldg, in aq. in light for 4 months see (91) cf. (92); for many other methods see text of tetra- 
chloroethylene (3:5460) under oxidation.] 

From miscellaneous sources. [For formn. of C from pentachloroethyl chlorofonnate 
[Beil. III-13, IIIi-(6)] with aq. on htg. (93), but yield is small (94) owing to other modes 
of reaction (94); from pentachloroethyl trichloroacctate (Beil. 11-210] with aq. (95); from 
trichloroacetyl chloride (3:5420) (96) or from trichloroacetic acid anhydride (3:657 5) 
(97) (98) with aq.; from ftft£-trichloroethyl alcohol (3:5775) by oxidn. with fumg. HJN’Oj 
(210), see indie, refs.l 

CHEMICAL BEHAVIOR OF C 
1 Pyrolysis of 0 

(See also below under decarboxylation.) Pure C shows no tendency to decompose at 
its b p. (99). — [However, C in presence of pumice begins to decompose about 180° giving 
(99) HC1, COCl 2 (3:5000), CO + CO2. — C in presence of Th0 2 begins to decompose at 
Hfr-165® giving (99) the same products, although C in presence of Th O2 above 210° (100) 
w in presence of kaolin above 230° (100) gives CHCI 3 _ (3:5050), tetrachloroethylene 
(3:5160), hexachloroethane (3:4835), HC1, CO + CO2. — C in presence of animal charcoal 
135° gives (99) CHCI3 (3:5050) + CCb, but at 200-300° these are accompanied (100) 
y & little tetrachloroethylene (3:5460), hexachloroethane (3:4835), HCI, and CO. — 

G at 300® in s.t. for 4 hrs. gives (101) trichloroacetyl chloride (3:5420), CO, CO 2 -f- HCI. 

Reduction of C 

. 1° partial reduction with Zn + aq. (102), with Cu pwdr. in aq. (103), with Cu pwdr. 

'Q CjH s + aniline (104) cf. (105), or C on electrolytic reduction (106) gives (yields; S0% 
03) (106), 75-85% (104)) dichloroacetic acid (3:6208).) 

1C on complete reduction with HI at 100° (87), or in aq soln. with K/Hg (107) (84), or 
b y electrolytic reduction with Pt, Cu, or Pb electrodes (10S) gives acetic acid (1:1010).] 

1C in aq. ale. KOH with H 2 /Pd gives up all its chlorine as HCI (109) presumably yielding 
Ac 0H (1:1010).] 

Reactions Involving tee — COOH Group of C 
Decarboxylation of C 

O* a F. “ aq. alkalies, or in aniline or other organic bases undergoes cleavage into 
ilClj (3:5050) -f C Ch; for this decompn. presence of the trichloroacctate ion appears 
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necessary since in relatively nonbasic solvents it does not occur [e.g., C does not decompose 
at 25° in C 6 H 6 (110), toluene {111), CHCI 3 {110} (111), CCU (110), CSs (110), isoamyl ale. 
(117), acetone (110), ether (110), ethyl acetate (117), ethyl benzoate (110), acetic add 
(117), nitrobenzene (110), or 6 N HjSOi (117); in MeOH (111) and in EtOH (111) (112) 
the only reaction is esterification (see below)]. x 
The decompn. of C into CHCLj + COj by boiling with aq. or aq. alk. has long been 
known (90) (113) (114) (115), and KCN behaves similarly (116). — [For studies on kinetics 
of decompn. of 0 in aq. at various temps, see (4) (118) (119) (103) cf. (120); note that rate 
of decompn. is catalyzed by light (111) (119) (121) (122). — For studies of decompn. of 
aq. solns. of various salts (117) (123) (124) (125) and influence of light (126) (127) or of 
presence of various other inorganic salts (12S) see indie, refs. — For studies of decompn. 
of C in aqueous diovane see (129). — Note that C with Ca(OH)j on htg. gives CHCU’and 
that this reaction has been patented (134).) 

[For study of decompn. of C in aniline (117) (111) (130) (131) including influence of 
supersonic waves (132) see indie, refs.; for decompn. of C in tertiary bases such as di- 
methylanilme see (133) but note in C does not decompose in’ pyridine (111).] 

[C on btg. in resorcinol or cresol gives (135) CHClj + COj, but 0 on htg. in phenol or 
thymol decomposes differently yielding (135) (136) phosgene' (3: 5000) + HC1 + CO.] 
[Note that, as a consequence of the decompn. of.C into CHCla + COj, it has been em- 
ployed in Iteimer-Ticmann types of condensation: e.g. f C with phenol + aq. NaOH gives 
o-hydroxybenzaldehyde (1:0205) + p-hydroxybenzaldehyde (1:0060) (137) (138); many 
other phenols have also been studied (137) (138).] 

1 <1 . „ 1 

Acid Strength of C ’ 

C in aq. soln. behaves as an exceedingly strong monobasic acid; Neut. Eq. «= 163.4 
(found 164.6 (91)). — [Ionization constant of C in aq. soln. at 25° is about 1.2 (139) cf. 
(140), but because of strength of C and its tendency to decompn. (see' above) no accurate 
value is available (143). — For discussion of resonance and acid strength of 0 see (141) 
(142) (143). — For studies of electrical conductivity of C in aq. solns. at various temps, see 
(144) (145) (146) (147) (30).] _ . 

[Studies of acid strength of C in nonaqueous solvents include the following: in EtOH 
(148) (149), in n-BuOH (150) (13), in ether (151), in CHCU (151), in formamide (152), in 
C$Hs (153), in chlorobenzene (154), or in dioxane (155). — For study of electrometric 
titration of C in CgHg (156), in ethylene glycol monomethyl ether (** methylcellosolve ") 
(157), in anisole-n butyl ale. (157), see indie, refs. — Fot titration of C in AcsO soln. with 
NaOAc see (158) cf. (310). — For study of behavior of C! with indicators in CeHg soln. see 
(159) (160).] 

Catalytic Effect of G on Various Reactions * ' 

The catalytic influence of C upon diversified types of chem. reactions has been extensively 
examined; although this matter cannot be recorded exhaustively, the following examples 
are cited. 

[For studies on catalytic effect of C upon the inversion of l-menthone to d-isomenthone 
in CgHg (161) (162) or in chlorobenzene (163); upon racemization of methyl-phenyl- 
acetophenone and of isobutyl-phenyl-acetophenone in various solvents (16-1) ; of isopulegone 
to pulegone in nonaqueous solvents (165); or on hydrogen disproportionation of d-limonene 
(311), see indie, refs ] 

[For studies of catalj’tic effect of C upon the hydrolysis of EtOAc (144) or of sucrose 
(166) (167) see indie, refs.] * v 

[For studies of catalytic effect of C upon formn: of ether from EtOH (16S); upon rate 



141 


SOLIDS 


3:1150 


of esterification of various org. acids in MeOH {159} or in EtOH {170); upon nitration of 
toluene {171} cf, (172); upon decotnpn. of ethyl dmzoacetote in C$Hs {162} or other solvents 
{173} {174) (175); upon deeocapn of mtramide m iso*AmOH {176}; upon rearr of N- 
chloroacetanshde (177); upon rearr. of iV-bro moacetanilide in chlorobenzene {178} {179} 
or in other solvents {179}; upon rearr. of JV-bromobenzanilide in chlorobenzene {ISO), upon 
chromate or perchlorate oxidn. of EtOH {181}; upon addition of HBr to 3-methylbutene-l 
(182), see indie, refs. 

Salts of € 

This topic cannot here be treated exhaustively but tbe following examples are cited. 

Salts -with inorganic bases. [NH*A,_prepn. <183), NH<A C {184) {185); 2NH*A.5 HjO 
(186). — Hydroxy lamine salt, HONHjA, eryst, from dry ether by pptn with Igr., m.p. 
133-134° {187}.] 

ILiA, n]f of aq. wins. {8), nonhygroscopic cpds. with betaine or pyridine betaine {1S8}; 
LiX.2HiO {189}, conductivity of aq. solas (190). — NoA {198}, effect of dry distillation 
{191), conductivity in aq. {190} {192), in dry MeOH {193}, m dry EtOH {194); n]j of aq. 
solas. (8>; NaX,3HjO {196}. — K&.H3O (189) (198), solubility and docornpn. (197); 
KX..C (184) (185}.] 

(AgA, spar. sol. aq,, darkens in air; on dry htg decomposes above SO” {199} yielding 
{198} AgCi, CO, CO:, and trichloroacetic acid anhydrjde (3 6575); with boilg. aq. AgA 
Jidda (19$} AgCi, CO, CO ;> CHCb (3:5050), and C, for behavior or AgA with Ij in C«H a 
see {200). — HgA, ndb. from aq m which it is spar sol. {201} (202) {203} {209} (note that 
it is soluble in Celle (202)). — HgA:, attempts to prepare this mercuric salt have been 
unsuccessful (201) {204); aq. solns. of 0 react with HgO long after theoretical amt. has 
been used (201), and CO, COj, and CHClj are also formed (205) 1 
IMgXjdHjO (189). — CaAjGHjO (196); CoA: A eas. sol. {193). — SrA:.CH 2 0 

{196}. — BaA;.0II;O (190); BaA 2 2H : 0 {206} — BcA- 2H:0 (207) (200).— CdS 2 (20S); 
CdX t .lHH 2 0 (217). — > ZnA: 6H2O (209) — PbA 3 HHjO {210}; PbA-HjO (S3) — 
CuXi.GH,0 (S3) (could not be confirmed {201} <21 1)>, CuAj 4H : 0 (211); CuAa-SHsO {201} 
(complexes with benzylamine {212)); CuA« 2H 2 0 (complexes with various amines (213)); 
CuA* (201) (complexes with various amines (213) {214)), electrolysis (215), electrometric 
titration (216).} 

tMnX*3H HjO (217). — CoA: 4H-Q (218) (complexes with various amines (21S) (219)); 
CoX : -3)$HjO (217). — NiA;.4HjO (1S9) {218) (complexes with KHj {211) and various 
amines (220)).] 

Salts with organic bases. (Aniline trichloroacctote, from C (1 mole) + aniline (1 mole) 
ln {223} (224), or without solvent (225). or in aq (220); this salt has no tme m.p. 
1221} although various values ranging from 145* (226} to 163° (225) have been reported, — 
Aote that, although action of heat would bo expected to cause loss of 11*0 giving w,«,w- 
triehloroacetaniUdo feed below), no actual study has bern reported. — Note Uiat C -f 
aniline *f Cu powder in CjIIj coin, gives dichloroaeetic acid (3 G20S) (75-85% yield 
(223) H. (227)). — Note finally the existence of an acid salt of C with amhne, m p, 107- 
1&S° (221), from C (2 moles) vriib amhne (1 mole). — orTolu ithnc tnchloroocctole; the 
prrpn. t>{ this salt, m p. lOT-lOS" dec (225), has been claimed {225} but could not be con- 
Srrncxi (221) (22S); no other record of it can be found — p~Toluul\ne tnchloroocttate; the 
Prcpn. of this salt, m p. 135* dec. (225), has been claimed (225) but could not be confirmed 
j^l) (22S); no other record of it can he found — <Y -Mtth ylartdt ne inchlorooccUxit: m j>. 
S7*{22S)| 

trietJoroaceloie: unrvported. — Benzylamine trichlcrrooalote: from 
C + henjyUminc in EtOAc, m.p. 118-8-119 S* u c , 120 3-121.3* cor. {229} (note that this 
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m.p. is practically identical with corrcsp. benzylaminc salt of chloroacctic acid (3:1370) 
q.v,). — ■ Piperazine his- (trichloroacetale) , m.p. 121.0-121.5° cor. (230). — Semiccrbazide 
Irichloroacclatc: m.p. 154° dec. (231). 

[Phenylhydrazine irichloroacclalc: from C with phenylhydrazino in CgHg, m.p. 123° (232). 
(Note that this product is definitely the salt since on titration with alk. it gives Neut. Eq. 
204.7 as against a ealed. value of 202.G (232); this salt upon htg. would bo expected to lose 
H»0 giving trichloroacctophcnylhydmzide, but this product is unreported.)] 

(For salts of C with o~, m~, and p-phenylcncdiamincs sco (233).] 

Behavior of C with Metals 

[C with aq. 4* Zn wool (102), or C with Cu powder in nq. or CgHg (223) (103) (227), gives 
dichloroacetic acid (3: G208) q.v. — C in cone. NII«OII dissolves Cu, Zn, or Cd with strong 
evoln. of ht. but docs not attack Ag (234) ] 

Esterification of C 

This book includes the following esters of C under their own individual numbere, q.v.: 
mdhyl trichloroacdatc (3:5S00), ethyl tnchloroacctatc (3:5950), n-propyl trichloroaeetate 
(3:6135), isopropyl trichloroacdatc (3:5975), n-bulyl trichloroacetale (3:6315), isobutyl 
trichloroaeetate (3 : G140), sec-butyl trichloroacdatc (3 : 9372), ter-butyl trichloroacdatc (3 : 0138), 
n-amyl trichloroacdatc (3:G5G0), isoamyl trichloroaeetate (3:6490), ter-amyl trichloroacdatc 
(3:6185), trichloromclhyl trichloroaeetate (3:0290), p-chlorodhyl trichloroacetale (3:6510), 
and p-melhoxydhyl trichloroacdatc (3:9250). 

[For studies on esterification of 0 under various conditions with McOH (1:6120) (235) 
(23G), with EtOH (1:6130) (235) (237) (238) (239) (240) (241) (242) (243) (244) (20), with 
n-propyl ale. (1:6150) (245), with isopropyl ale. (1:6135) (245) (246) (238), with n-butyl 
ale. (1:6180) (247) (248), with isobutyl ale. (I:C1C5) (247) (248) (83), with scc.-butyl ale. 
(1:6155) (247), with ter-butyl ale. (1:6140) (238), with n-amyl ale. (1:6205) (248), with 
pentanol-2 (1:6185) (248), with pcntanol-3 (1:C175) (248), with ter-amyl ale. (1:6160) 
(248), with ncopcntyl ale. (1:5812) (249), with mcthyl-vinyl-carbinol (250), with benzyl 
ale. (1:64S0) (238) (251), with diphenylcarbinol (1:5960) (238), with triphcnylcarbinol 
(1:5985) (238), see indie, refs.] 

[For study of equilibrium of transcstcrification with MeOAc (1:3005) or with EtOAc 
(1:3015) at 30° see (21).] 

Addition Reactions of C with Organic Compounds 

Addition to unsaturated linkages. C in pres, of suitable catalysts adds to unsatd. linkages 
giving the corrcsp. esters [e g., C with propylene 4- BFj gives (48 8% yield (246)) isopropyl 
trichloroaeetate (3:5975); C with trimethylethylcne (2-mcthylbutcne-2) (1:8220) gives 
both ter-amyl trichloroacetato (3:6185) and methyl-isopropyl-carbinyl trichloroaeetate 
(for extensive studies of this reaction sco (252) (253) (254) (255) (256) (257) (258) (259) 
(260))]. 

[0 with acetylene 4* HgSC>4 at 60-80° gives (261) vinyl trichloroaeetate [Beil. IIi-(94)], 
b.p. 149° at 760 mm.] 

Addition to epoxy compounds. [G with ethylene oxide (1:6105) in cold gives (2S% 
yield (262)) (263) (264) ethylene glycol (mono)trichloroacetato (0-hydroxyethyl tri- 
chloroacetato) (3:9099). — For behavior of C with 3-cliloro-l ,2-epoxypropane (epichloro* 
hydrin) (3:5358) see (264).] 
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' Cont'ersion of € to Corresponding Add Halides 
[The corresponding trichloroacetyl fluoride is unreported.] 

[C with PCI 3 (266) (268) (269), with POj + ZnCI 3 (25% yield (270)), with SQCIj 
(yield 12% (270), 30% (271)) in C 6 H 6 (60% yield (272)) or in pyridine (90% yield (273)), 
with P 2 O 5 + HC1 gas (274), with benzotrichloridc (3:6540) + ZnCl 2 at 100° (77% yield 
(275)), or with benzoyl chloride (3:6240) (51-50% yield (276)) gives trichloroacetyl 
chloride (3:5120). — Note also that C on pyrolysis at 300° decomposes ( 100 ) with formn. 
of COj + CO 2 + trichloroacetyl chloride (3:5120) + HQ.] 

[C with PBr 3 gives (265) (266) trichloroacetyl bromide, b.p. 143° (266), 139.5-140° 
(265); this product is also obtd. from trichloroacetyl chloride (3:5420) with HBr gas at 
-5_° (70% yield (2671).] 

(C with PI 3 (266) (or better trichloroacetyl chloride (3:5420) with HI at —5° (277)) 
gives (71.5% yield (277)) trichloroacetyl iodide, b p 74.0-74.2° at 30 mm. (277).] 

Comersion of C to Corresponding Anhydride 

[C with P 2 0 5 at 200-215* (278) (279), or NaA with SO 3 CI 2 (or S0 2 -f Cl 2 ) in EtOAc 
(280), or C with trichloroacetyl chloride (3:5420) and PC1 3 (281), P 2 O a (282), or AlClj 
(283) gives (yields: 90-95% (280), 80% (278)) trichloroacetic acid anhydride (3:6575).] 

® Color test with NH 3 OH/Cu 2 C1 2 reagent. C on shaking in filled stoppered bottle 
with cone. nq. NH<OH contg Cu 2 Cl 2 gives dark blue color instantly (284); note, how- 
ever, that very similar behavior is shown by dichioroacetic acid (3:6208). 

* Methyl trichloroacetate: oil, b.p. 153° (see 3.5800). 

Ethyl trichloroacetate: oil, bp. 167* (see 3:5950). 

* Phenyl trichloroacetate: oil, bp. 254-255° dec. (135). (From trichloroacetyl 

chloride (3:5420) with sodium phcnolate in pet. ether (135).] [Note that the isomeric 
4-(trichloroacetyI)phcnol, m.p. 99 0-99.5° has been prepd. indirectly from trichloro- 
acctonitrilc + phenol + A1C1 3 (285).) 

- — o-Tolyl trichloroacetate: unreported [Note, however, that the isomeric 4-(tri- 
ehloroncetyI)-2-mcthylphenol, m.p. 90-91°, has been obtd. indirectly (285),] 

m-ToIyl trichloroacetate: unreported. (Note, however, that both the isomers, 

viz., 4-(trichloroacetyl)-3-methylphenol, m.p. 83-87°, and 6*(trichloroacctyl)-3- 
tncthylphenol, oil, have been obtd. indirectly (285).] 

‘ — ’ A'Tolyl trichloroacetate: m.p. G8-69® (285). (Obtd only by indirect means (2S5) | 

■ ■ Benzyl trichloroacetate: oil, bp 178 5° at 50 mm (280), 148-149° at 15 mm. (254), 

Bj - 1.3887 (286), «i , 88 =* 1.5288 (286). ITrom C with benzyl ale. (1:6480) -f 
HC1 gas at 100° (2SG), or from trichloroacetyl chloride (3:5420) with benzyl ale 
(1:G480).] 

* A-Nitrobcnzyl trichloroacetate: m p. about 80° cf. (287). [Unsuitable as @ (287) J 

* ~ Phenacyl trichloroacetate: unreported. 

“ A'Chlorophenacyl trichloroacetate : unreported. 

- p-Bromophenacyl trichloroacetate: unreported. 

“ /--lodophenacyl trichloroacetate: unreported. 

~ * /■-Phenylphenacyl trichloroacetate: unreported. 

® 5-Benzylthiuronium trichloroacetate: m p 148-149° (288). (Note that for corresp. 
Kilts from chloroacetic ncid (3:J370) and from dichioroacetic acid (3:620S) m.p. 
values arc respectively 159-1G0° and 178-179° (288).J 
® 5-(/^-ChIorobenzyl)thiuronium trichloroacetate: m.p. 148° cor. (2S9). [From C 
(ns NaX) with 5-(p-chlorol)cnzyl)thiuronium chloride (289) (m.p- 197°) in nJc. (289); 
Bote that corresp dcriv. of chloroacetic acid (3:1370) has m.p. 15S° cor. (289).} 
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(131) Goldschmidt, Braucr. Bcr. 30, 100-112 (1900). (132) Urnzovskii, Polotskii, J. Gen 
Chem. ( U.S.S.B. ) 10, 812-818 (1940); Cent. 1910, II 3583; C.A. 35, 1298 (1941). (133) Silbcr- 
Btcin, Bcr. 17, 2QG3-20G4 (1884). (131) Strosacker (to Dow Chemical Co.) U.S. 1,801887 
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125, 254-255 (1927). (108) van Alphcn. Bee. trav. chim. 49, 751-7G1 (1030). (109) Goldschmidt, 
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(172) Usanovich, J. Gen. Chem. ( U.S.S.B .) 10, 210-222 (1910); C.A. 34, 7285 (1910). (173) 
Weissberger, HCgcn, Z. physik. Chem. A-15G, 321-351 (1931). (174) Braune, Z. physik. Chem. 
85, 170-210 (1913). (175) Bredig, Z. Eleklroehem. 18, 530 (1912). (170) Bronsted, Vance, 
Z. physik. Chem. A-103, 240-250 (1933). (177) Rivett, Z. physik. Chem. 82, 211 (1913). (178) 
Boll, Levinge, Proc. Boy. Soc. ( London ) A-161, 211-219 (1935). (179) Bell, Proc. Boy. Soc. 

( London ) A-143, 377-399 (1034). (180) Bell, Lidwcll, J. Chem. Soc. 1939, 1090-1099. 

(181) Bobtclsky, Colin, Z. anorq. allqem. Chem. 210, 227-231 (1033). (182) Michael, Weiner, 

J. Ora. Chem. 5, 300, 399 (1940). (183) Bateman, lloel, J. Am. Chem. Soc . 30, 2518 (1914). 

(184) Jaeger, Cent. 1011, II 1852-1854; not in C.A. ' . 7 “ *■ IP ' * * 

C.A. 0, 1870 (1912). (180) Rivals. Ann. chim. (7) 12." ■ ' ' • ' 1 ■ ■' 

J. Am. Chem. Soc. 39, 418-419 (1917). (188) Jungr • 

20, 1937; Cent. 1937, II 1895; C.A. 31, 0833 (1937). \ ■ *•* 

(1872). (190) Ostwald, Z. physik. Chem. 1, 103-104 (1S87)._ ^ r ^ ^ 

larneqie 

. ■ (1916). 

(190) Clermont, Compt. rend. 73, 501- ■ llnor!' 

(108) Bockurts, Otto, Bcr. H, 588-591 (1U81). (199) Wicland, liscner, Arm. (IWW* 


00-70 (1881). 

, I 

i ' J 
( 1 -SI, , 



ividson, Sutton, 
(204) Kharasch, 
(2) 88, 342-357 
(207) Parsons, 
35, 371 (1938). 
ckh, Ann. 210, 


/■m— . 71 ki_k 9 nnip 



(212) Ablov, Bull. soc. 

(214) Costachcflca, 
N, 2647 (1933). (215) 
35, 3077-3083 (1931). 
Cent. mO, II 227; 
303, 307-308 (1902). 



147 


SOLIDS 


3:1150 


(219) Ablov, BuU. soc. chim. (5) 3, 1673-1678 (1936). (220) Ablov, Bull. soc. chim. (5) 1, 731- 
738 (1934). 

(221) Ablov, Bull. soc. chim. (5) 1, 1489-1494 (1934). (222) Ablov, Bull. soc. chim. (5) 2. 
1724-1736 (1935). (223) Doughty, Black, J. Am. Chan. Soc. 47, 1091-1092 (1925). (224) 
Doughty, J. Am. Chem. Soc. 47, 1096 (1925). (225) Wheeler, Smith, J. Am. Chcm. Soc. 45, 
1991-1998 (1923). (226) Beamer, Clarke, Ba. 12, 1067 (1879). (227) Doughty, Freeman, 
J. Am. Chem. Soc. 44, ‘639-645 (1922). (228) Wheeler, Jennings, J. Am. Chan. Soc. 49, 1091- 
1093 (1927). (229) Bue'hler. Carson, Edds, J. Am. Chan. Soc. 57, 2181-2182 (1935). (230) 

' ‘ II , ' hem. Soc. 

■S - ■ . ■■ ). (234) 


. . . ■ i !. . ( 237 ) 

- " *""" * r "" ■*».* — l— Kritschenko, Bogatsky, 

'hem. Soc 30, 1911-1912 
>-844 (1908). 

2) Goldschmidt, Sunde, 
■896). (244) Clermont, 

Ann. chim. (G) 6, 241-249 (1885). (245) Gaylcr, Waddle, J. Am. Chan. Soc ■ 63, 3358-3359 
(1911). (246) Dorris, Sowa, Nicuwland, J. Am. Chem. Soc. 56, 2GS0-2690 (1934). (247) Waddle. 
Adkins, J. Am. Chem. Soc. Cl, 3361-3364 (1940). (248) Liston, Dehn, J. Am. Chem. Soc. CO, 
1261-1265 (1938). (249) Qunyle, Norton, J. Am. Chem. Soc. 62, 1170-1171 (1040). (250) 
Burton. J. Chem. Soc. 1930, 250-251. 

(251) IlinsheWd, Legard, J. Chan. Soc. 1935, 587-596. (252) Clark, Univ. Microfilms 
(Ann Arbor, Mich.), Pub. 138, 78 pp.; Microfilm Abstracts Z, No. 1. 1-2 (1939); IC.A. 35, 2000 
09D)J. 1253) Aadrcaeov, Uhramskxi Khem. Zhur., Sci Pfc 4, 143-14S (1929), Cent. 1929, II 

2875; C.A. 24, 1014 (1930); 4 ' * “ “ 929), 3, 407- 

470 (1928); Cent. 1929, I 30} 929, I 30S4; 

C.A. 23, 322 (1929). (254) 7 -580 (1925); 

Cent. 192 G, I 505; C.A. 20, 2820 (1926). (255) Timofeev, Andrcasov, J. chim. Ukraine 1, 107- 
DO (1925); Cent. 1925, II 1 652; C.A. Z0, 2820 (1926). (256) Timofeev, Kravtsov, J. Buss. 

Phys^Ch- n < - _ — (257) Timofeev, 

Andreasc 15, C.A. 9, 2890- 

2897 (19 07); Cent. 1908, I 

9M0O; not in C.A. (259) Konowalov, Z phvsik. Chem. Z, 3SO-3S9 (1888). (260) Ncrnst, 

Z - Vhvsik. Chem. 11, 357-362 (1893). 

Chem. Fabrik Grieshcim-Elcktron, Ger. 271,381, March 13, 1914; Cent. 1914, I 1310, 
IC.A. 9, 350 (1915)]. (202) Mecrwein, Hinz, Ann. 484, 16 (1930). (2G3) Mcerncin. SOriho, 
■/■proto. Chem. (2) 137, 308 (1933). (204) Ilibbcrt, Grcig, Can. J. Research 4, 254-263 (1931). 
1-65) II offer ich ter, 

Butt, soc. chim. (2) 

OOM). (20b) Del, 

*• CAmi. Soc. 37, 1 
(1933). 

(271) BScseken. lice. tras. chim. 29, 100, 112 (1910). (272) Leirmi, Ba. 70, 1019 0937). 
n'e-ce Carrfl Libcrmann, Compt rend. 199, 1422-1423 (1934). (274) IViwJenrJ. Ba. 11, 1071 

(16.8) . (275) Hal ~~ 

C > (1030). (270) 

i' A* Chem. Soc. 

Drhter, Fritsch, ’ 

IM1, II 1317; IC.A. 25. 4559 (1931)). # 

„ Buckney, Thomsen, Ba. 10, 698-099 (1877). (282) Clermont, Compt. rend. 86, ,337 

(16.8) ; Butt I'V ,l/_ /Ob -»« r f\r /.( -( x hr. TVx«. n„m rvx \ 

U-8. l,7i 


G***' *Aiis*. iud. C5, 129-131 (1935). (297) Houben, Fischer, Ba. 60, 1765 (1927). (SO 5 *) 



3:1150-3:1175 


DIVISION A 


14S 


Steinkopf, Ber. 41, 2541 (190S). {299} Bauer, Ann. 229, 1G5-1G7 (1SS5). (300) Bisscbonmck. 
Bn. G, 731-734 (1873). ■ • 

(301) Tommasi,’ Meldola, Bull. soc. chim. (2) 21, 39S-399 (1874). (302) Votocek, Burda 
Ber. 48, 1006-1007 (1915). (303) Shah, Doshpande, J. Unit. Bombay 2, No. 2, 125-127 (1933)' 
Cent. 1934, II 3110; C.A. 23, 6127 (1934). (304) Anschutz, Haslam, Ann. 253, 129 (1SS9)! 
(305) Bodroux, Cornpt. rcndi 140, 1598 (1905); Bull. soc. chim. (3) 33, 834 (1905). (306) Heller! 
Ann. 332, 264-265 (1904). (307) Buchlcr, Mackenzie, J. Am. Chcm. Soc. 59, 421-422 (1937). 

(30S) von Braun, Jostes, MOnch, Ann. 453, 143 (1927). (309) Denner, King, J. Orff. Chcm. 8, 
1 68-173 (1943). (310) Usanovich, Vatsimirskii, J. Gen. Chcm. (U£J5.R.) ll, 954-956 (1941)* 
CJL. 39, 4540 (1945). ' 

• (311) Ipatieff, Pines, Olberg, J. Am. Chcm. Soc. G7, 694-695 (1945). (312) Plump (to Penn- 
sylvania Salt Mfg. Co.), U.S. 2,370,577, Feb. 27, 1945; C.A. 39, 40S5 (1945). 
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M.P. 58° (1) (2) B.P. 252-253® u.c. (5) 

55° (4) 248.5-249.5® (6) 

53-54® (5) (6) 


CcHjOClj 


EeiL VI- 190 
VIi- 
VIr(180) 


Ndls. (from ale.) with intense and persistent phenolic odor. — Somewhat sol. in hot 
aq.; volatile with steam. — Eas. sol. ale., ether, Igr., AcOH; sol. hot Cells but ppts. on 
cooling. 

{For prepn. from 2 J 3,G*trichloro-4-aminophenol via diazo reactn. sec (3).] 

C is strongly acidic; ionization const, at 25° is 7.3 X 10 -7 (2); C dissolves in Na*COj 
or NaOH (5); C can be titrated with N 110 oik.; Neut. Eq, = 197.5 (1) (4). 

C in AcOH, treated with 1.4 moles Br», poured into aq. yields 4-brotno-2,3,6-trichIoro- 
phenol, ndls. from AcOH, m.p. 80® (3). [The methyl ether of this prod, has m.p. 69-70®; 
the benzoate, m.p. 110® (3).] 

G treated with 1.5 moles Br* without solvent yields (3) 4,5-dibromo-2,3 1 6-trichlorophenol, 
ndls. from dil. AcOH, m.p. 205® (3). [The methyl ether of this prod, has m p. 130°; the 
benzoate, m.p. 153® (3).] 

C treated with (CHj);SO< + 20% KOH at 100® for an hour yields its own methyl ether, 
2,3,6-trichloroanisole, b.p. 227-229® at 756 mm.; pr. from ale., m.p. 45® (3). 

© 2,3,6-Trichlorophenyl benzoate: from C + BzCl + 10% KOH; cryst. from pet. 
ether /Igr., m.p. 92-93® (3); from ale., m.p. 90® (4). 

3:1160 (l) Tiessens. Bcc. tra v. chim. 50, 113-114 (1931). (2) Tiessens. Bcc. trav. chim. 4S.10G6- 
1068 (1929). (3) Kohn, Fink, Monatsh. 56, 139-141 (1930). (4) Holleman. Rcc. trm. chm. S9, 
742-743 (1920). (5) Lampert, J. prakt. Chem. (2) 33, 376-378 (1SS6). (6) Hirsch, Ber. W, 
1908 (1880). 


3:1175 2,3-DICHLOROPHENOL OH CfiHiOCh BelLVI — 

■ ^ l03 ’ 

M.P. 58® * (1) B.P. 20G° (1) 

56-57® (2) (3) 

Cryst. (from pet. eth. (3)).— C mixed with 2,5-dichlorophenol (3:1190), mp. 57®, 
depresses m.p. (2). — C is extraordinarily volatile; if dried in vac. 'this leads to substan 
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losses; the volatility and intense odor of C differentiate this dichlorophenol from its isom- 
erides (2). — Odor resembles that of o-chlorophenol and iodoform (3). — C is volatile 
with steam (3). 

(For prepn. from 3-amin o-2-c hlorophe nol via Sandmeycr method see (2) {4}; from 2,3- 
diehloroaniline via diazo reaction see {3>; from barium 2,3-diclilorophcnol-4 J 6-disulfoiiate 
by hydrolysis of sulfonic acid groups with steam (70% yield) see (1).] 

[For data on dissociation constant see (5).( 

C on direct brominatton (1) yields 4,G-<hbromo-2,3-dichlorophenol, colorless ndls. 
(rapidly becoming opaque) from AcOH (I), or colorless featheiy ndls. from ale. (4), m p. 
90° (1) (4). (The methyl ether of this product, 4,G-dibromo-2,3-dichloroanisoIe, long 
needle-like pr. from ale., has m.p. 82° (I).} 

C dislvd. in aq. NnOH and shaken with (CH 3 );SOi yields (3) the methyl ether, 2,3- 
dichloroanisole, m.p. 31° (3). 

3:11*5 (1) Hodgson. Kershaw. J. Chem. Soc. 1930. 1423. (2) Henley. Turner. J. Chem. Soc. 
1930, 9-10 (3) Holleman, Rec trav. chtm. 37. 101-104 (191S). (4) Hodgson. Smith, J. Chem. 

hoc. 1931, 2271. (5) Murray, Gordon. J. Am. Chem. Soc. 57, 110-111 (1935). 


3:1190 2,6-DICHLOROPHENOL OH C^OCl-v 

cCr 

M.P. 58° (1) (2) (3) (4) B.P. 211° at 744 mm. (1) (4) 

59° (5) 94° at 14 mm. (3) 


Beil. VI- 189 
VIi-(103) 
VI2-U78) 


^•st with strong and persistent phenolic odor. — Spar. sol. aq., eas. sol. ale., ether, 
CjHg — Volatile with steam. 

cdv° r - prepn ' * rom 2 >5-<ii cll loroaniIme (Beil. XII-625) via diazo reaction (90% yield (1); 
. % yield (6); 70% yield (5)) see (1) (6) (5) (2); from 1,2,4-trichlorobenzene + NaOCHj 
m MeOH at 180° see (7) ] 

C in dd. nlc. reddens blue litmus, dec. on boilg. with Na 2 COj Gives only faint color 
mth FeClj (1). [For study of ionization const, see (11) ( 

■ ,^ vd ' 2 pts. CHCL and shaken with cone. HNO3 gives on cooling CHClj 80% 

pdd of 2,5-diehloro-4-nitrophenoI [Beil. VI-241], colorless ndls. from pet ether, m p. 117° 
f 1 k .^.^er nitration yields 2,5-dicIiloro-4,G-dinitrophenol, yel. pr.. m p. 146° (8).) — 
htd. with cone. H-SO4 -{- fumg. H;SO<, then nitrated as specified (9), fields 2,5-dichloro- 
mtrophenol, volatile with steam, yel. pr. from pet. eth., m p. 70® (9). 

in AcOH treated with 2 moles Br2, poured into aq., gives (100% yield (C)) 2,5-di- 
'ntoro-4,^dibromophenol, ndls. from dil. AcOH, m.p. 100.5° (G), 99-100° (10). (This 
bromo compd. results also from C in AcOH + NaOAc + 1 mole Br* on htg. at 100® (I0).( 
l mth Fe -f excess Br 2 gives (100% yield (6)) 2,5-dichloro-3,4 J 5-tribromophenol l ndls. 
^ AeOH.mp.w (G).l 

^ T^ lvd - m KOH and shaken with (CH 3 ) 2 S04 yields the methyl ether, 2,5-dichloroanisole, 
P 225-227° u c. at 752 mm. (6), b p. 140® at 40 mm. (2), m p. 24° (5) (2). 

® 2,5-Dichlorophenyl benzoate: from C + aq. KOH + BzCl, ndls. from 96% ale., 
m P- 69® (6). 


(19K? Kopp. Ber. 38. 3510 (1905). (2) Holleman, Rec. trav. chim. 37, 101-104 

9 looo !? ^ohlrausch, Stockmair, YpsOanti. Honalsh. C7, 90 (1936). (4) Ger. 349.794, March 
Iv «■ (5) de Crauw, Rec. Ira., chic. 50. 770 (1931). . (6) Kobo. Fiat. 
53, 7S-S3<1931). (7) Holleman. Bra. b 


>. chtm. 37, 201 (1918). (3) Fries, Ann. 454, 
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247 (1927) • (9) Hodgson, Kershaw, J. Chem. Soc. 1929, 2922-2923. (10) F 0 x, Turner J 
Chem. Soc. 1930, 1860. 

(11) Murray, Gordon, J . Am. Chem. Soc. 57, 110-111 (1935). 


3:1200 2,4,6-TRICHLOROBENZALDEHYDE Cl C 7 H 3 OCI 3 

Cl<( ^>CH0 

M.P. 58-59° (1) (2) 


BelL VII -238 
vUi— 


Cryst. from Igr. 

(For prepn. of C from 2,4,6-trichlorobenzal (di)chloride (3:0142) by hydrolysis with 
furag. H 2 SO< (94% yield) see (1); for prepn. of C from 4-amino-2,6-dichIorobenzaldehyde 
by diazotization and uso of C 112 CI 2 reaction see (1).] 

(C on oxidn. with IvMnOi should yield 2,4,6-triclilorobenzoic acid (3:4545), m.p. 164°, 
but this reaction is not actually reported in the literature.] 

C with 50% aq. KOH or 50% aq. NaOH at 100° undergoes cleavage of the aldehyde 
group giving (yields: 89% and 74% respectively) 1,3,5-trichlorobcnzene (3:1400), m.p. 
63°, accompanied by the corrcsp. potassium formate (1). 

[C with MeMgl in dry' ether, followed by usual hydrolysis, gives (93% yield (3)) methyl' 
2,4,6-trichlorophenyl-carbinol, ndls. from lgr., m.p. 76.5°, b.p. 158-163° cor. at 17 mm.] 

2,4,6-Trichiorobeozaldorime: unreported. 

2,4,6-Trichlorobenzaldehyde phenylhydrazone: unreported. 

2,4,6-Trichlorobenzaldehyde p-nitrophenylhydrazone: unreported. 

2,4,6-Trichlorobenzaldehyde 2,4-dinitrophenylhydrazone: unreported. 

3:1200 (l) Lock, Ber. 6G, 1532 (1933). (2) Geigy & Co. Gcr. 199,943, July 4, 1908; Cent. 1903, II 
363-304; [<7.4. 2, 3000 (1908)]. (3) Lock, Bock, Ber. 70, 924 (1937). 


3:1205 2.4-DICHLORO-3-METHYLPHENOL OH C 7 H 5 OCI 2 Beil. VI — 
(2,4-Dichloro-m-cresol.) /\ci 

Sr 

M.P. 58-59° (1) B.P. 235-230° at 746 mm. (2) 

58° (2) 234° (1) 

75-80° at 4 mm. (1) 

Note that the products of m.p. 44° (3), 45° (4), and 46° (5) formerly supposed to have 
been C are now regarded (1) as 2,4,6-trichIoro-3-methylphenol (3:0618). 

(For prepn. of C from 2-chloro-3-methy!phenol (3:1055) or from 4 -cHoro- 3 -methyf- 
phenol (3:1535) in cold CHCI 3 with Cb see ( 1 ); from 3-methyIphenol (m-cresol) (1:1730) 
.in CHCI 3 with 2 moles Cla (other isomers are also formed) see (1); from 3 -methylphenob 
sulfonic acid-4 (2) in nitrobenzene solution with CI 5 (other products are also formed) sec 
( 2 ).] 

C in CHCI 3 gives with CI 2 (1 mole) aim. quant, yield (1) 2 , 4 , 6 -trichloro- 3 -methylpheno 

(3:0618), m.p. 46° (1). 

C in CHCU gives with Br 2 (1 mole) (1) 2,4-dichIoro-6-hromo-3-methylphenol, m-P- 

58-59° (1). 

® 2,4-dichloro-3-metIiylphenyl benzoate: fine plates from ale., m.p. 78-78.5 (1) 
[From G with BzCl in pyridine (1).] 


VI;- 

VI r (356) 
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@ 2,4-Dichloro-3-methyIphenyl benzenesulfonate: fine ndl.-hke pi. from ale., m p 
69.5° (1). [From C with bcnzenesulfonyl chloride in pyridine (1).] [Note the prox- 
imity of the m.p. of this dcriv. to that of the corresp. deriv. of 2,6-dichloro-3-methyl- 
phenol (3:0618).] 

@ 2,4-DichIoro-3-methylphenyl />-toluenesulfonate: shiny pi. from ale., m.p. 100-101° 
(1). (From C with p-toluoncsulfonyl chloride in pyridine (1).] 

• .V, 4210-4218(1933). (2) Huston, Neely, J. Am 

V, . ■ 1 " kaw a, Sakamoto, J. Chem. Soc. Japan 51, 275- 

" y . . • , ; : .ta, Mittcr, J Am. Chem. Soc. 41, 2033 (1919). 

(5) Claus, Schweitzer, Her. 19 , 930 (188C). 


3:1212 PHENACYL CHLORIDE ^ ) >— C— QH 2 CgHjOCl Beil. VII- 282 

(a-Chloroacetophenone, ^ -L VIIi-(15l) 

w-chloroacetophenone, 
chloromcthyl phenyl ketone) 


[60° 

on 

B.P. 244-245° U.C. (6) 

59° 

(2) 

244° (37) 

58-59° 

(3) (4) (S) (6) 

241-242° (36) 

58.8° 

m 

140° at 15 mm. (1) 

58.5° 

(8) 

139-141° at 14 mm. (3) 

57-58° 

(3) (71) 

120 . 0 - 120 . 2 ° at 10 mm. (12) 

57° 

(10) (11) 

120-125° at 4 mm. (15) 

56.5-5G.8* 

(12) 


56.5° 

(13) (14) 


56-57° 

(15) (64) 


5G° 

(10) (36) 


65-55.5° 

(17) 


55° 

(37) 


54.5° 

(18) (154) 


54° 

(31) 



Colorless this, from dll. ale. or Igr. — Vapors of C are very strongly lachrymatory (see 
slso below). — c Lj insol. aq. but volatile with steam; C is eas sol ale., ether, or Cells. ^ 
Hor study of soly. of C in EtOH, C 6 H«, CCU, or acetophenone over range -23.5° to 
^35° see (19): note that C with CeH a (1:7400) gives (19) a eutectic, m.p -1.6°, contg. 
i 6 *t. % C; C with acetophenone (1:5515) gives a eutectio, m p. +5.9°, contg 70 wt. % 

C (1914 


USES OF C 

In addn. to its uses as a chem. intermediate, C because of its irritant and lachrymatory 
properties has been much studied as a chemical warfare agent and tear gas under the 
arbitrary designation “ CN." 

[For general surveys from this viewpoint see (20) (21). — C is sol. in many org solvents 
aad is frequently loaded into grenades and shells in such solutions of which three common 
espies are “ CNB ” (consisting of G + C 6 H 6 + CC1 4 ),_‘' CND ” (consisting of C + 
e «>lene dichloride (3:5130)), and “ CNS ” (consisting of C + CSC1 3 + nitrochloroform 
® chloropicrin). — For examples of patents on these and other types of tear-gas cartridges 
munitions contg. C see (23) (24) (25) (26) (27); for use of C as insecticide see (28) ] 

[For dispensing apparatus for 0 (29) or for mill for disintegration of C (30) see indie. 
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[Form.p./compn. diagram of system C + “_Adamsite” (10-chloro-9,10-dihydrophenars- 
azine), eutectic, m.p. 50°, contg. 90 mole % C, see (31).] 

[For Btudics of effect of C on skin see (32) (33) (34); for contamination of food by C see 
(35).] 

PREPARATION OF C 

From chloroacetyl chloride with benzene. [For prepn. of C from chloroacetyl chloride 
(3:5235) with C 6 H 6 + A1C1 3 (yield 85-88% (15) (04)) (2) (14) (3G) (71) sec indie, refs.] 

From acetophenone. [For prepn. of C from acetophenone (1:5515) with CI2 in AcOH 
(4) (18), in CS2 (85% yield (37)), in Igr. (38) or directly without solvent (yields 65% (6) 
(37)) (39) see indie, refs.; from acetophenone (1:5515) by electrolysis of its soln. in HC1 
(40), or by chlorination with aq. A r -chlorourea (41), 6ee indie. refs.J 

From benzoyl chloride with diazomethane. [For formn. of C from benzoyl chloride 
(3 : 6240) with diazomethane in ether (72% yield) sec (3); note, however, that this procedure 
has subsequently been much disputed, and for discussion see also (42) (43) (44) (45) (46) 
(47) (48).] 

From miscellaneous sources. [For prepn. of C from i^-(a,/?-dichlorovinyl)diethylamine 
(yield 92.6% (49)), from chloroacetonitrilc (50), or for possible formn. from chloroacetic 
acid (3:1370) (51), all with CeHjMgBr, 6ec indie, refs.; for formn. of C from phenyl copper 
(52), from phenyldichloroarsinc (yields: 58.5% (53), 55% (54)) (55), all with ohloroacetyl 
chloride (3: 5235), see indie, refs.; for formn. of Cfrom l-chloro-2-phcnylpropanol-2 (styrene 
chlorohydrin) (3:9570) by oxidn. with K2CX2O7 /HsSO< (1) or from diphenacyltelluride 
dichlorido by oxidn. with KMnO« (5) see indie, refs.; for formn. of 0 from bcnzalacetophc- 
nonc (chalcone) (1:5155) by actn. of CI2 in fcr-butyl ale. (other prods, arc also formed) 
see (17).] 

CHEMICAL BEHAVIOR OF C 
Reduction 

No authentic studies on reduction of C appear to be reported. 

Oxidation 

C on oxidn. with C1O3 (39), or K2O2O7 + H2SO< (58) (13) gives benzoic acid (1:0715). 
— C also reduces NH^OH/AgNO* (13) [perhaps because of some hydrolysis to w-hydroxy- 
acetophenone (1:5180)]. 

Halocenation 

Chlorination. [C on further chlorination under conditions favoring side-chain substitu- 
tion would be expected to yield u, wdichloroacetophenone (3 : 6835) and ultimately 
trichloroacetophenone (3 : 6874 ), but no authentic record that this has actually been achieved 
can be found.] 

Bromination. [C with Br2 under suitable conditions gives (56) wbromo-aK^hloroaceto- 
phenone, m.p. 37-37.5°, b.p. 133-134° at 7.5 mm. (56). — Cm AcOH + NaOAc with 
Br2 as directed (57) gives a mild, consisting of 30% w,o>-dibromo-t<>-chloroacetophenone 
+ 70% «, fj, w-tribromoacetophenone.] 

Nitration. C in cone. H2SO4 at —20° treated as directed (9) with a mixt. of fumg. 
HNO3 (D = 1.50) + cone. H2SO4 gives (77% yield (9)) m-nitrophenacyl chloride, m-P* 
103° (59), 102-103° (16), 100.5-102° (9). — [Note that the other two isomeric monomtro- 
phenacyl chlorides, viz., o-nitrophenacyl chloride, m.p. 66-67° (60) (61), and p-nitrophenacy 
chloride, m.p. 107° (62), are also known, but prepd. indirectly; note also that no dinitration 
prods, of C are known.] 
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Behavior of C with Other Inorganic Reactants 

With water. [C docs not readily hydrolyze with aq. but on protracted boilg. (eg, 20 
hrs. (63)) with a large vol, of oq. gives w-hydroxyacctophenonc (1:5180).] 

With nitrous acid. C with HNO2 (from n-butyl nitrite + HC1 gas) in dry ether gives 
(yields: 85 6% (64), 82-86% (15)) w-chloro-w-isonitroso, acetophenone (phenylglyoxylo- 
hydroxamyl chloride) {Beil. X*662, Xi-(315)], white ndls. from CC1* (64) or from CCI4 4- 
C 6 H 4 (3:1) (15), m.p. 132-133° (15) (64). 

With PClj. [C with PCI5 on distn. gives (65) a,0-dichJorovinylbenzene (a,/9-dichloro- 
styicne) (Beil. Y-477, V2-(367)J, b.p. 221°.J_ 

With various salts of inorganic adds. [C with KI (66) (67) or better Nal (38) in ale. 
gives fcModoacetophcnonc (phcnacyl iodide) (Bed. VII-286J, m p. 30°; for study of rate of 
reactn. of C with KI in acetone at 0° (11) or with Nal or Lil in acetone at 0° or —10° (10) 
see indie, refs.l 

C does not add NaHSOj (37). — C in ale. with NnsSzCL (2 moles) in aq. refluxed 20 hrs. 
gives sodium phenacylthiosulfate which with HC1 gives (73% yield (69)) w-mercaptoaceto- 
phenone (phenacyl mercaptan). — C with N 112 S in ale. at 60° gives (70) diphcnacyl sulfide 
[Beil. VIII-94, VIII l -(541)], m.p. 76 5-77.2° (70), 76° (147); for use of this reactn. in detn. 
of C see (14). 

With ammonia. [C with NHj (1 mole) would be expected to give w-aminoacetophenone 
(phenacylamine) (Beil. XIV-40, XIVi-(3C8)], but such direct result has never been re- 
ported; note, however, that C (1 mole) with hexamethylenetetramine (1 mole) in CHCI3 
at room temp, for 12 hrs. gives (60% yield (68)) a 1 : 1 addn cpd., m p. 145°, which upon 
alcoholysis with cone. HC1 in ale. 3 days in cold gives (63-74% yield (68)) phenacylamine 
hydrochloride. 

1C with ale. NHj in s.t. at 100° as directed (2) gives a mi.xt. contg diphenacylamino 
hydrochloride [Beil. XIV-53, XIVi-(371)], m.p. 235°, together with the hydrochlorides of 
2,5-diphenylpyrazine and 2,6-diphenyIpyrazine; for discussion of mechanism see (2).) 


Behavior of C with Organic Reactants 
With Hydrocarbons (+ AlCh) 

+ AICI3 in s.t. at 100 0 faded to react (71). — C with toluene (1 :7405) + 
AlCls under reflux gives (71) a prod , m.p 84-85°, which is presumably w(p-tolyI)aceto- 
P enone [Beil. VII-448], although this prod. obtd. by other methods has different consts. 


With Organic Hydroxy (or Mercapto) Compounds 
With alcohols. [C with NaOMe might be expected to yield w-methoxyacetophenone, 
P 228'230° at 760 mm. (72) (73), b p. 118-120° at 15 mm. (72) (73), m.p. 7-7 5° (73) 
Worresp, semicarbazone, m.p. 85° (72), 129“ (73) (note disagreement); corresp. 2,4-dinitro- 
Penylhydrazone, mp. 191-192° (73)); note, however, that no record of this reaction has 
mp *>, rc P°ri ed and the w-methoxyacetophenone is best prepd. (71-78% yield (74)) from 
thoyacetonitnle with C«H s MgBr; note also that C with alk. rcagts. such as NaOMe 
ta in an unexpectedly complex manner yielding (153) cyclic “ halogcn-diphenacyls.”] 
^ a ^Et would be expected to yield w-etboxyacetophenone [Beil VIII-90], b p. 
n 20 ftt2 l nim. (75), 130° at 15 mm. (76), 120-122° at 15 mm. (77), Df = 1.0552 (77), 
Jrtfeh 5250 (corresp. oxime, m.p. 55° (75); corresp. semicarbazone, m.p. 128° (75)); 
Phe ' ° w . ever ’ 4 hat no record of this reactn. has been reported and the w-ethoxyaceto- 
none is best prepd. (68% yield (77)) cf. (75) (76) from ethoxyacetomtnle with 
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CgHsMgBr; note also that v C with alk. reagts. such as NaOEt reacts in an unexpectedly 
complex manner yielding (153) cyclic “ halogen diphenacyls.” 

[C (1 mole) with ethylene glycol (1 : 0405) {1 mole) in C 6 H 6 contg. trace of benzenesul- 
fonic acid gives on htg. (95% yield (81)) the corrcsp. cyclic kctal, viz., 2-{chloromethyl)-2- 
phenyM,3-dioxoIanc, m.p. 07°, b.p. 144-140° at 15 mm. (81).] 

With phenols. [0 with dry sodium phcnolatc (78) gives w-phcnoxyacetophenone [Beil. 
VIII-9IJ, m.p. 74° cor. (79), b.p. 255-257° (78), 187° cor. at 9 mm. (79) (corresp. semi- 
carbazone, m.p. 187.0-187.5° cor. (79)); note, however, that this prod, is best prepd. (45% 
yield (79)) from phcnoxyacctonitrile with CgHjMgBr, or from phenoxyacetyl chloride 
•f Cells + AICls cf. (80).] 

With mercaptans. (0 with n-BuSH in ale. NaOH gives (82) phenacyl n-butyl sulfide, 
b.p L 140° at 3 mm., Oft - 1.0589, ~ 1.5050.] 

[0 with sodium p-nitrothiophenate in aq. ale. on htg. gives (98% yield (83)) phenacyl 
p-nitrophenyl sulfide, ycl. pi. from 50-80% AcOH, m.p. 118°. — C (1 mole) with sodium 
p-thiocresofate (1 mole) in McOH boiled several hrs. does not give the expected phenacyl 
p-tolyl sulfide, m.p. 37° cf. (101); distillation of the reaction prod, gives (58.5% yield (84)) 
phenacyl p-tolyl sulfoxide, b.p. 182-184° at 5 mm., m.p. 40° accompanied by acetophenone; 
note that with H 2 O 2 this sulfoxide oxidizes to phenacyl p-tolyl sulfonc, m.p. 110° (see also 
below).] 

Behavior ioilh Carbonyl Compounds 

With aromatic aldehydes. (0 (1 mole) with bcnzaldehyde (lYi moles) in ale. with ale. 
NaOEt (1 mole) in cold condenses with loss of HC1 giving (80% yield (85)) a-benzoyk*'- 
phenyl-ethyleno oxide (bcnzalacctophenone oxide) [Bed. XVIIi-(196)], colorless cryst. 
from ale. (85) or from cold acetone by addn. of pet. ether (80), m.p. 89-90° (85) (86); note 
that this prod, can also be obtd. in other ways, notably from bcnzalacetophenone (chalcone) 
(1:5155) with Na 2 0 2 + HCI in cold (85% yield (SO)) or with H 2 0 2 in alk. soln. (90% 
yield (88)) (87) (89); although cis and irons stereoisomers are possible, only one form is 
known.] 

{0 with o-nitrobcnzaldchydc in ale. NaOEt (although this particular pair has not actually 
been reported) should yield similarly a'benzoyl-a'-(o-nitrophcnyl)ethylene oxide (Beil. 
XVIIj-(197)] since phenacyl bromide behaves (90) in this fashion; note that for this prod, 
the two expected gcom. stereoisomers are both formed, one with m.p. 175°, the other with 
m.p. 110°.] 

1C with m-nitrobenzaldehydc in ale. NaOEt (although this particular pair has not 
actually been reported) should give similarly o-benzoyl-a -(w-nitrophcnyl)ethylene oxide 
{Beil. XVIIi-(197)] since phenacyl bromido behaves in this manner (80% yield (91))J 
one stereoisomer is known, m.p. 118° (91). — Note, however, that C (1 mole) with w 
nitrobenzaldchyde (1 mole) in AcOH satd. with HCI gas and stood 24 hrs. reacts differently 
giving (92) m-nitrobenzalacctophcnone dichloride {Beil. VIIi-(238)], m.p. 148°.] 

[C (1 mole) with p-mcthoxybenzaldehyde (anisaldehyde) (1:0240) (1 mole) in ale. 
NaOEt gives (93) a-benzoyl-a'- (p-methoxyphenyl )ethylene oxide, m.p. 87° (93) (89); also 
obtd. from p-methoxybenzalacetophenone (1:9011) with alk. H 2 O 2 (89).] 

{C (1 mole) + o-nitrobenzalacetophenone (1 mole) in acetone /dioxanc with ale. NaOEt 
(1 mole) gives in 15 min. but yield not stated (93) 1 ,2-dibenzoyl-3- (o-rutropbenyl)cyelo- 
propane, m.p. 177° (93).] 


Behavior of C with Salts of Organic Acids 

6 with salts of organic acids gives in general the corresp. phenacyl esters although when 
the latter are to be prepd. as means of identification of the acids the more reactive phenacyl 
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bromide U usually employed; for ra.p.'s of the phcnncyl esters of various ncids of Order I 
see Vol. I, p. 650. 

[C with KCN in dil. ale. on htg. gives (•17% yield {9-1)) w-cyanoacctophenonc (benzoyl- 
acetonitrile) [lied. X-CSO, Xi-(322)J, m.p. 83° (91), 80-81° (95) (90); this prod, may also 
be prepd. by other means, c g., from phcnncyl bromido with dil. ale. KCN (00% yield 
(97)), or from ethyl benzoate with acetonitrile -f NnOEt (yields: 60% (96), 50% (95)).] 
[C with IvSCN in McOII (OS) or EtOII (05) gives <o-thiocyanoacctophcnonc (phenacyl 
thiocyanate) [Beil. VII 1-91], m.p. 74.I-7GG° cor. (9S), 74° (99).] 

[C with sodium p-tolucnesulfinatc in boilg. ale. gives (100) cf. (101) phenacyl p-tolyl 
sulfonc (t^(p-toluencsulfonyl)aectophcnone), m p. 110° (100) (sec also above for formn. 
of this prod, from C + sodium thio-p-crcsolatc).] 


Behavior of 0 frith RMgX Compounds 

[0 (I mole) with EiMgBr (1 mole) in dry ether gives an nddn. prod, which after evapn. 
of ether, htg. at 130-110°, and hydrolysis gives (yield not stated (10-2)) benzyl ethyl ketone 
(l*phenylbu tanonc-2 ) (Beil. VI 1-31 1, VII l -(107)], bp 222-227° (103), 221-223° (102), 
!!^ nt 13 ram ‘ 0&0 (corresp. nemirarbazone, m.p. 150-150 5° cor (105), 150-153° (103), 
53 (IOC), 0-form 152°, a-form 140° (101), 140° (102), corresp. 2,4-dimtrophcnylhydrazone, 
003}); not rearr. in formn of this prod, by this method ] 
l with n-hcxyn-l-yl MgBr in dry ether adds normally and on hydrolysis gives (107) 
the expected l-chloro-2-phcn>lnonyn-3-ol-2 ] 


Behavior of C xrxlh Amines 

With primary aliphatic amines. [U (1 mole) with McNII 2 (2 5 moles) in ale. for 5-0 
"" m cold gives (10S) <^(rncthylamino)acctophenonc [Beil. XIV-50, XIV,-(3G9)] (cor- 
nw 008)), m.p. 219° (108)). — 0 with n-BuNII* similarly gives 

J/b yield (108)) «-(n-butylamino)acctophcnonc hydrochlonde, m.p. 214-215° (108) ] 

J. 0-nnunocthnnol (cthanolamine) readily gives (109) AT-tf-hydroxycthylJphenacyl- 
m p. 144° (109).] 

“on^tic amines. [C with aniline should yield iV- (phenacyl) aniline 
AIV-51, XIVi-(309)], m.p. 9S-99° (110) (corresp. oxime, m p. 105-10G 0 (111); 
abs^T ’ SCm ’ Car ^ azonc > m -P- 171° (110)); hoxvcvcr, although the rate of this reaction in 
Method* ^ Rnd * n ^ ale. 36.5® 06) cf. (112) has been studied, the usual 

jy , , P re pn. of AT- (phenacyl Janiline is from phenacyl bromide + aniline — ■ Pure 
exrv^n^ DaC ^ • n *^ ne ' contrar y to earlier statements, is remarkably stable and can be 
210° a ' r 1-0001 temp, for 18 montlis or distilled under reduced press, (b p. 208- 
jf , f 2 nMa> ) without change (113); for important study of mechanism of conversion of 
Wyijanibejo 2-phenyhndolc see (113) (114).] 
simiL 6 eaavior C xvith the threo toluidincs has not itself been studied but should be 
toluid*" °tn Phenacyl bromide which with o-toluidine gives (1 15) (116) N- (phenacyl )o- 
Ul6)p u XI Y‘ 52 ' XIV i-(370)J, m P- 9 1° 016), 89° (115) (corresp. oxime, m.p. 92° 
gives m 'toluidine gives N- (phenacyl )-m-to!uidinc, m p. 110° (117); with p-toluidine 
(corres . ena ? yl) ' p ' toluidme XIV -6 2 > XIVi-(370)], mp. 134° (118), 127“ (115) 
With* 0X11116 * n two K eom stereoisomers of m.p. 97° and 92°, resp. (Ill)) ] 

®«etonb SeC0ndar y aI ‘phatic amines. [C with AfeNH should yield to- (dimethylamino)- 
12 2-12?° nC (phenac y I dimcthylamine) [Beil. XIV-50], b.p. 126-128° at 18 mm. (119), 
186° non 4 mm * O20) (corresp. B.HC1, mp. 174° (120), corresp. B.HBr, mp. 184- 
1 corresp. B.PkOH, m.p 150° (119), 143° (122), 141“ (123)); note, however, 
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that this particular combination of reactants has not actually been reported and that the 
w(dimethylamino)acetophenone*is usually obtd. from phenacyl bromide with Me»NH 
{119) (121), or from dimethyIaminoacet-A r ,A r -dimethyIamide with CsHsMgBr (80% yield 
(120) (125)).] 

[C (I mole) with EtsNH (2 moles) in C«Hs stood 2 days at room temp. ppts. EtjNHJICl 
and gives (65% yield (125)) «-(diethylamino)acetophenone, b.p. 148-152° at 30 mm. 
(125), rip = 1.5180 (125).] 

[C + 6is-G3-hydroxycthyl)amine (diethanolamine) in CeHa on long boilg. gives (109) 
A r -phenacyI-A r 1 A r *5is-(/3-hydroxyetbyI)amine,*m.p. 44“ (109).] 

With secondary heterocyclic amines. [C with piperidine in dry ether splits out HCI 
and yields (126) &>-(pipcridino)acetophenone (A r -(phenacyl)piperidine) [Beil. XX-42], 
b.p. 180-181° cor. at 26 ram. (127), 157° at 15 mm. (128), 163-164° at 13 mm. (126), flj 1 - 2 = 

l. 0430 (126), no * = 1.540S (126) (corresp. B.HC1, m.p 226-227° (129), corresp. B.HBr, 

m. p. 227-228° (135), corresp. oxime, m.p. 112-115° (130)).] 

[C with morpholine in dry ether ppts. morpholine HCI and yields (131) «-(morpho!ino)- 
acetophenone (AT- (phenacyl) morpholine), m.p. 50-52° (132) (corresp. B.HC1, m.p. 222- 
223° cor. (133), 219-223° (134), 213-214° dec. (131), 212-214° (132); corresp. B.PkOH, 
m.p. 150-157° (132)).] 

[C (1 mole) with AT'-phcnylpiperazine (2 moles) in dry ether at room temp, for several 
hrs. (13G) or C (1 mole) with AT'-pbenylpiperazine (1 mole) -f- slight excess anhydr. Na-COj 
in ale. refluxed hr. (136) gives 80-85% yield A^phenacyl-AT'-phenylpipcrazine, m.p. 
106-10S° cor. (136) (corresp. B.HC1, m.p. 210-212“ cor.; corresp. oxime, m.p. 157-15S 8 
cor. (136)).] 

[Note, however, that C with 3-carbethoxy-2-methylpyrrole + AlCla in CS3 does not 
acylate the nitrogen but gives Fricdel-Crafts type reaction yielding (137) 3-carbethoxy*2- 
methyl-5-phenacylpjTrole, m.p. 205°.] 

With tertiary aliphatic amines. [Direct addn. of C to MezN appears not to have been 
reported; the quaternary salt to be expected, viz., phenacyl-trimethyl-ammoniuin chloride, 
m.p. 204" dec. (138), 202" (121}, has been prepd. indirectly.] 

With tertiary aromatic amines. [The quaternary salt, viz., dimethyl-phenyl-phenacyl- 
ammonium chloride, to be expected from C + dimethylaniline i3 unreported.] 

With tertiary heterocyclic amines. (See also below under ®’s.) 

[C (1 mole) with pyridine (1+ moles) in dry CeH« on warming gives (25% yield (139)) 
phenacyl-pyridinium chloride, m.p. 109-110° (139), 113° (140); note that this prod, with 
aq. 20% NaOH at room temp. * • * . • *•* * arid 

(1:0715) and (30% yield (141) ‘ ■ i .* ' ' ■ ' ‘ 1 • bp. 

127° at 12 mm. (141). — For st . ' ■ '■ ■ ( • : ■■■■■„ ».6 

(142) or in 90% ale. at 30.5° (16) cf. (112) see indie, refs.] 

Behavior of 0 vrilh Arylhydrazines 

(See also below under @’s.) — C with many arylhydrazines does not yield the corresp. 
arylhydrazones because the reaction takes a different course. _ ~ 

C (2 g.) with phenylhydrazme (1.4 g.) in warm EtOH (20 ml.) contg. NaOAn.StfiU 
in aq. (10 ml.) ppts. (14) a yellow solid, m.p. 137° dec. (14), regarded as 1,3-diphenyj- 
(l,2-diazacyclobutene-2). — Similarly, C with o-tolylhydrazine gives (14) 1-MmylhJ- 
ph enyl- (1 ,2-diaza cy clob u ten e-2 ) , m.p. 147.2° (14); G with p-tolylhydrazine gives { 
l-(p-tolyl)-3-phenyl-(l,2-diazacydobutene-2), m.p. 159.8° dec. (14); C with 
hydrazine gives (14) 1- (p-nitrophenyl )-3-phenyl- (1 ,2-diazacyclobutene-2) > m.p. w ’ 

(14). — [For further discussion of structures of these prods, see also (143).] 
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Behavior of C tcith Other Miscellaneous Niirogcneous lieaclants 
C with diazomethane in dry ether 4- McOH for 13 hrs. gives (88% yield (144)) 3-chIoro- 
2-phenyM.2-epQxypropane (o'chloromethyl-o-phenyl-ethylene oxide), b.p. 135-137° at 
17 mm. (144) .J 

@ Chloromethyl phenyl ketoxime: cryst. from CS 2 , m.p. 885-89° (4), 88-89° (17), 
[From C (1 mole) + hydroxylamine hydrochloride (3 moles) in dil. MeOH stood 
overnight, prod. pptd. by addn. of aq. (1); note that this oxime on Beckmann rearr. 
with PCls gives (4) w-chloroacetanilide, m.p 134.5° (5) J 
© Chloromethyl phenyl ketone 2,4-dinitrophenylhydrazone : orange cryst., m.p. 212° 
cor. (145). [See above for behavior of C with various other arylhydrazinesj 
® Chloromethyl phenyl ketone semicarbazone: m p. 160° on “Maqucnne bloc " (1), 
156° (146), 149° (147). [From C (3.1 g.) in ale. (25 ml ) with semicarbazide hydro- 
chloride (2.2 g.) in aq. (12.5 ml.) at 40° on addn of NaHC0 3 (1.7 g.) in small in- 
crements; yield 71% (147); for study of chem. behavior of this prod see (147).] 

N- (Phena cyl) phthalimi d e (w-phthalimidoacetophenone) [Beil. XXI-479]: m.p. 

167° u.c. (148), 1G6° (149). [This prod, has never been reported from C + K phthali- 
xmde but has been prepd. indirectly. However, for its prepn. from phenacyl bromide 
with K phthalimide see (150).] 

' — N- (Phenacyl ) t etra chlorophthalimi d e (^(tetrachlorophthalimido)acetophenone): 

pi. from CHCI3 on pouring into MeOH, m p. 25S~259° (151). [From C (?) or phenacyl 
bromide with K tetrachlorophthalimide (151) ] 

® Condensation prod, from C with //-methyl-jS- (carbohydrazido)pyridlmum p-toluene- 
snlfonate: cryst. from EtOH /ether 1:1, m.p. 120° cor. (152). [From C -f- the quat. 
salt of nicotinic acid hydrazide with methyl p-tolucnesulfonate (152) J 

};**** (D Detocuf, Bull. soc. chim. (4) 31, 177 (1922). (2) Tutin, J Chem. Soc 97, 2495-2503 

y JM 2* (3) Chbbens, Nierenstein, J. Chem. Soc 107, 1491-1492 (1915). (4) Kortcn, Scholl. 

1902-1907 (1901). (5) Rust. Ber. 30, 2833 (1897). (6) Staedel. Bcr. 10, 1830-1835 

it. ' 7 ' hfohler, Sorge, Helv. Chim. Acta 21, 70 (1938). (8) Mohler, Polya. Htlv. Chim. 
fJS**. 3238 (1936). (9) Barkcnbus, Clements, J. Am Chem. Soc 50, 1369-1370 (1934). 

' #1,1 ° Hu *«y. J- Am. Chem. Soc- 47, 486 (1925). 

, f * ll > ponant, Kirner, J. Am. Chem. Soc. 46, 239, 250 (1924). (12) Kohlrauseh. Pongrotz, 
«• 3' 9 (1934). (13) Dijkstra, CAem Wcckblad 34, 354-355 (1937). (14) Hooge^cen, 
(m ; ra ’- chxm ‘ 60 » 609-678 (1931). (15) Levin. Hartung, Org. Syntheses 24, 25-2S (1914). 

UUK.Y*. r t A.„ Sns 40 2078- 

neva, 

( 20 ) 



4, Crafts, Ann ch\m. (C) 
■ 8)Mathc*nn, Humphries, 
*10) Srpcr, Bull toe.ehim. 
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(41) Behai, Detoeuf, Compt. rend. to ‘* t /1ft1ix -dm r „ 

1028, 3310-1318. {13) Bradley, Sch I 

stein, Nature 121, 940-041 (1028). 

Nicrenstein, Nature 122, 313 (1928) 1 

1608 (1930). (48) Bradley, Robins 
Dittua, Weissenburger, Bcr. 7G, 80 1 

(1025). 

(51) Peters, Griffith, Briggs, French, J. Am. Chem. Soc. 47, 453-45-1 (1925). (52) Bolth, 

3) Malinovshii, J. Gen. Chem. ( U.S.S.R . ) 
t (1930). (54) Malinovskii, Set. Records 

• .). (55) Gibson, Johnson, Vining, Ree. 

i * , ski, Roezniki Chem. 9, 532-637 (1929); 

Cent. 1929, II 2773; C.A. 24, 92 (1030). (57) Aston, Newkirk, Doraky, Jenkins, J. Am. Chem. 

Soc. G4, 1415-1410 (1942), (58) lloogcvccn, Chemistry & Industry 69, 650 (1940). (59) Baker, 
J, Chem. Soc. 1931, 2420. (CO) Arndt, Eistert, Partale, Ber. CO, 1369 (1927). 

(01) Ruggli, Reich wein, II eh. Chim. Acta 20, 917 (1937). (02) Dale, Nicrenstein, Ber. 00, 
1027 (1927)- (93) Weidenhagen, Herrmann, Bcr. GS, 1955 (1035). (04) Levin, Hartung, J. 
Org. Chem. 7, 411-112 (1012). (05) DyckerhofT, Ber. 10, 110-121 (1877). (00) Collet, Compt. 

rend. 128, 312 (1899). (07) Pool. Stern, Bcr. 32, 532-533 (1899). (08) Mannich, Hahn, Ber. 

44, 1544-1540 (1911). (09) Kretov, Panchenko, Konovalchik, J. Gen. Chem. (I J.S.S.R.) 1, 
300-400 (1931); Cent. 1032, I 2835; C.A. 20, 2142 (1032). (70) Chrzasezewska. Chwalinaki, 
Roezniki Chem. 7, G7-73 (1927); Cent. 1927, II 415; C.A. 22, 1339 (192S). 

(71) Collet, Bull. soc. chim. (3) 17, 600-507 (1897). (72) Pratt, Robinson, J. Chem. Soc. 123, 

748 (1923). (73) Allen, ~ ~ ' " 

Syntheses 21, 70-80 (19 
(4) 1, 389-390 (1007); ( 

1680 (1022). (77) Rigl 
aead. roy. Bela . 1899, 2C 

00,1149-1160(1038). • 

(81) KUhn, J. prakt. < 

43, 039 (1021). (83) Waldron, Reid, J. Am. Chem. Soc. 45, 2401-2402 (1923). (S4) Kohler, 

Potter, J. Am. Chem. Soc. 58, 2108 (1030). (85) Widman, Ber. 49, 478 (1910). (80) Kohler, 

w «*-•*- n„ ^05,435, May 10, 1924; 

: ■■ ■ 0 (1930). (89) Welts, 


281 (1932). 




Hyde, Brow- 
J. Am. Chem 
(111) Busc 

1128-1133. " l 

Rec. Irav. chi 

(1892). (110) iiusofi, totratz, «/ • pruhi. o«tm. jov, -• . • 

J. Chem. Soc. 1935, 1210. (118) Lellmonn, Dornicr, Ber. 23. 107-108 (1890). (119) 

(ton) rfrefc. Pharm. 280, 49-63 (1942) 
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eid, 
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J33, 
iky, 
!S67 
jell, 
von Braun, 
Cent. 1942, 
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1283 (1637). (129) Cromwell. J. Am. Chem. Soc. 63, 838 (1941). (130) Cromwell. CaugMaa, 
Gilbert. J. Am. Chem Soc. 66. 403 (1944). 

(131) Eidebenz (Chem Werke Albert), Ger. 667,356, Nov 9, 1938; Cent. 1939, 1 1410; C.A. 33, 
2287 (1939). (132) Mason, Ross. J. Am. Chtm. Soc. 62, 2883 (1940). (133) Rubin, Day, J. 
Orff. Chem. 5, 57 (1940). {134} Cromwell. J. Am. Chem. Soc. 62, 2899 (1940). (135) Dunn, 
Stevens, J. Chem. Soc. J934, 2S1 (136) Hampton, Pollard, J, Am. Chem. Soc. 59, 2446-2 447 

(1937). (137) Fischer, Barflt. Ann. 512, 238 (1934) (138) Algar, Hickey, Sherry. Proc. Roy. Irish 

Acad. 49-B, 109-119 (1943), C-A. 37, 6059 (1943). (139) Babcock, Nakamura, Fuson, J. Am. 
Chem. Soc. 54, 44 08-44 09 (1932), (140) Marvel. Scott, Amstutz, J. Am. Chem. Soc. 61, 3639 
(1929). 

(141) Babcock, Ftason, J Am.Ch — e ** BC nn4f ' 1 ” 

07, 427 (1910). (143) Bodforss, 25 
Sec. 1939, 185. (145) Alien, Rjchn 
31, 108 (1910). (147) Hoogeveen, 

Gabriel, Per. 41, 242, Note 1 (191 
Gabriel, Her. 41, 1132 (1908) 

(151) Allen, Nicholls, J. Am. Chem. Soc 56, 1409-1410 (1034). (152) Allen, Gates, J. Org. 
Chem. 6, 596-601 (1941). (153) Widman. Ann 490, 86-130 (1913). 


3:1220 l,2,3,4,6,6-HEXACHI.OROHEXENE-3 C 6 H 4 C1« Beil. S.N. 11 

Cl Cl Cl Cl Cl Cl 

CH,— i— i— i— (!;-£ h, 

k k 

M.P. AS-fiO” (l| B.P. 110-112” at 2 mm. (1) 

Colorless cryst. from pot ether. 

(For prepu from ho xrul icne-2 ( 5-yno3 (divinylacetylenc) (2) with excess Cl 2 In CCl« 
for 12 hrs. (10% yield flj) sec (I) J 

0 fails to react with Cl 2 even at elevated temperatures in light, and is unaffected by hot 
5INO a or by Da; alk KMnO* causes complete decomposition (1). 

3:1220 (1) Coffman, Carothers, J. Am. Chem. Soc. 55, 2040-2047 (1933). (2) Nteuwland 
Caleott, Downing, Carter, J. Am. Chem. Soc. 53, 4200-4202 (1031). 


3:1205 3,l,l,2^-PEHTACHLORO-2- CH, C^Cl* Beil. S.N. 10 

METHYLPROPAKE cl0IIr _i_ cc , 

ii 

M.P. 50.5* U) 

(For prepn. of 0 from l,I,3-tncMoro-2-roclhylpropcne-I (3:5025) with Cl* see (I).] 

3 :nta (1) Jacob. Bull toe. c him . (5) 7, 5S1-5SC (1040). 
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3; 1270 CHLORAL HYDRATE C1 3 C— CH— OH CzHaOiCb 

OH 

,M.P. 59-G0° (1) (2) 

57° (3) (4) (5) 

54 ° { 6 } 

51.0-51.7° {7) 

51.4° {8) 

50.8° (0) 

50.4- 50.6° (10) 

50-51° (11) 

48.1° (17) 

47.4° (6) 

46.5- 47.5° (10) 

46-47° (12) 

46° (13) 


Beil. I - 610 
Il-(320) 
IH680) 


[See also anhydrous chloral (3:5210) and chloral cthylalcoholate (3:0860).] 

The in.p. of 0 is profoundly affected by mode of heating and by pressure (1) (2) but 
when taken in test tube in onl. m.p. apparatus is claimed to be consistently 50-60° (2).— 
[For especially extensive studies on the m.p. of £ see (1) (2) (6) (10).] 

C undergoes a transition point at 32° detectable by dilatometric methods (15). Further- 
more, C on heating dissociates into anhydrous chloral and HjO; the temperature at which 
dissocn. begins is unknown, but dissocn. is complete at 7 8° (15). 

Ordinary G is definitely the monohydnxtc, but other hydrates of chloral (3:5210) have 
been claimed (6). However, the suggestion (16) that £ may exist in two modifications 
appears to be discredited (6) (10). _ 

[For study of crystal structure of C see (18); for density and refractive index of various 
solus, of C in aq., EtOH, or toluene see (12); for study of toxicity of C see (19).] 

Note that C on 'htg. docs not give inflammable vapor (diff. from chloral ethylalcoholflte 
(3:0SC0). 

£ is eofl. sol. in aq. or ale.; much less sol. in CHCI3 .or toluene. [E.g., 1 pt. aq. dissolves 
following parts £ at indie, temps.: at 0°, 2.4; at 5°, 2.9; at 10°, 3.8; at 15°, 4.9; at 20°, 6 6; 
at 25°, 8.3; at 30°, 10.1; at 35°, 12.1; at 40°, 14.3 pts. £ (20).] — Aq. solns. of C are fre- 
' quently designated as chloral sirup; for study of stability of such solns. see (21). 


CHEMICAL BEHAVIOR OF 0 

Important note. The chemistry of chloral hydrate (C) on one hand and that of an- 
hydrous chloral (3 : 5210) on the other is so closely interwoven that the division of material 
between them in this book is necessarily arbitrary. Most of the definite chemical reactions 
of chloral hydrate have been associated with the text of anhydrous chloral (3:5210), 
which should always be consulted. Certain methods for the detection and for determina- 
tion of chloral and chloral hydrate, however, are brought together here under the latter. 

Determination of C 

For the quantitative detn. of C several different principles have been employed as further 
explained below. _ .. 

By behavior with alkali. This method is based upon the fact that C with aq. alkali 
undergoes hydrolytic cleavage to CHCb (3: 5050) and formic acid (1:1005); since the 
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latter is neutralized 1 equivalent of alkali is used up for each mole of formic acid produced 
and therefore for each mole of C originally present. Since on the one hand the CUCb 
produced is readily volatile and since on the other it is itself attacked by the excess alkali, 
some standardization of conditions is required. The process usually involves use of a 
known amount (excess) of standard alkali followed by back titration with standard acid. 

[For especially valuable summaries and discussion of this method see (22) (23); for ad- 
ditional materia] on characteristics of this method see (21) (25) (26) (27) (28) (29) (30) 
(31) (32) (33) (34) (35) (41); for discussion of detn. of the formate produced see (22J.J 

If the sample contains other substances which independently react with alkali and 
thus interfere with the above method, C may be determined by reduction to acetaldehyde 
(1:0100) and characterization of the latter. Eg, C with Zn -f- strong HC1 (36) (37), or 
with En + dil. HjSOj (37) (38) (27) cf. (42), gives acetaldehyde (1.0100); this may lie 
detd. os p-nitrophenylhydrazonc (36) (or otherwise) or if H*SO< was used total chloride 
ion may be determined (42). This reduction to acetaldehyde Ls of value in detn. of 0 in 
presence of CHClj (3:5050) or of a,a,0-trichloro-n-butyTaldchyde (** butyrchloral "} 
(3:5910) (38). 

By determination of total chlorine as chloride ion. In addition to the reduction methods 
(mentioned in the preceding paragraph) for conversion of all the chlorine of C to chloride 
ion, this may also be effected by complete hydrolysis with alkali (usually' alcoholic alkali 
best in pressure bottle (39)) (40) (41); for extensive review of methods based on this prin- 
ciple see (22); the total cliloridc ion is afterward detd. by conventional methods. 

By oxidation methods. By appropriate reagents 0 can lie oxidized to trichloroacetic 
acid (3:1150); by use of a known amount (excels) of standard aoln. of oxidant followed 
by back titration to determine residual oxidant, the amount corresp. to oxidn. of 0 can lie 
detd. For studies of this method using Jj (22) (42) (34) (43), Brj (42), KMnOi (42), or 
(NIIOjSjOs (44) see indie, refs. 


Detection* of C nr Vaiuocs Coum Reaction's 


With various phenols, (ror color tests with resorcinol (1 • 1530) -f nq. nlk. (45), with 
PJTogallol (1:1555) -f JJ.SO4 (u*cin distinction from “ butyrchloral " (3:5910) (46)), 
*hh phJoroghicinoI (1: JG20) 4- oq. alkali (47) (49) ree indie refs J 
(for behavior of 0 with resorcinol (1 : 1530) -f KBr + cone H>SOi fee (52) ) 

With pyridine -f- «q. alk. Since C with aq. alk. on warming gives CHClj (3:5050), 
detection of the latter by means of the pink to red color produced with pyridine in pres. 

cone. aq. alkali (Fujiwara reaction) may lie used m indirect teat for 0 (48) (51). Note, 
however, that the test is not specific since it « gi^n by various other tnhnlogm compounds. 
(For further information on the Fujiwara reaction eec al*o under tnchloroethj Irne (3:5170).I 
^th fuehsin-aldehyde reagent. Note that C (unlike chloral (3:5210)) doen not give 
w, th fuehrin-ald' hyde reagent (50) 


$ l,l,l-Trichloro-2-methyIprop*noI-2 (" Chlcretone "): M.p. 06*. Convert C with 
aq. oik. to CHClj (3:5050) oxul derivntizc the latter by romlnnation with nertor.e to 
" clJorrtor,e ” (3:2062). 


(I) Ann. effm. erjixtt*!* 51, 472-129 (1011). Cmt. 191*. 11 1770. C.A. IS. 

(2) UanrUni. A** thxm.arJ*'™'** 1 2 * * * -*™'*"- (191 1). Crrt. 19«, II 2677; C.A. 
(1) Ir J. ItS. 15.16-I.VJ7 (IV2I). (t) Me,^r. I> jlfc. A nn . 171, 

1 V 6 (t) tvtriluln. Z. :,»«*• Cht** IM. VK (I '>?•)■ (0) v«n 

^ CW». CT. 6*1-712 {JW*). (7) l!u!l «<■ (<> 2M (lOH). 

i, ft (mtj.itxm x'^1. 43. 1 627 (1013). {.*) IUi Y‘*it.g. /'Ad. Irnm f J7, 1 77 tW). 

/'A*. Cfx'm 4,21-32(11*00). 

»>l) U7, 2t3-2IS (1^71)- (12) H odolfi. 7. C*"**. *7, 4?5~y«7 (15*01). 
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(13) Personne, Compt. rend. 69, 1363 (1809). (14) Perthelot, Ann. ehim. (5) 12, 636 (1877) 

(15) Mounfield, Wood, J. Chem. Soc. 1926, 498-49° «» — ----- 

(17} Kurnakow, Efremov, Z. physik. Chem. 85, 

(1937); Cent. 193S, 1 1104; C.A. 32, 1998 (1938). 

C.A. 37, 6035 (1943). (20) Spcyers, Am. J. Sci. (4) 14, 294 (1902). 

(21) Danckworth, Arch. Pharm. 280, 107-205 (1942); C.A. 37, 2516 (1943). (22) Watson 
Am. J. Pharm. 102, 500-525 (1930). (23) Weston, Ellis, Chem. News 95, 210-211 (1907)! 

(24) Meyer, HafTter, Ber. C, 600-601 (1873). (25) Khait, Ukrain Gosudarst. Inst. Eksptt. Farm. 

( Kharkov ) 1939, No. 3, 80-81; C.A. 3G, 2812 (1942). (26) Gorctskii, Farmalsiya 1940, No 6 

31-33; C.A. 35, 2678 (1941). (27) Meillere, J. pharm. chim. ('11. ~ \ \ 

I 3221; C.A. 24,4586 (1930). (28) Andron, /. pharm. chim. • - 1 ■ ■ I :■ 

I 1845; C.A. 23 , 3775 (1929). (29) Andron, Bull. toe. phar \ 1 

Cent. 1927, I 1874; C-A. 21, 2045-2046 (1927). (30) Fleury, Manny, J . pharm. ehim. (8) 8, 
537-542 (1928) ; Cent. 1929, 1 2092; C.A. 23, 3775 (1929). 

"*'** t 1 *- f /0 ' " " «928, 1 1898; C.A. 22, 1652 (1928). 

. 1928, 1 1986; C.A. 23,4014 (1929). 
I 7.A. 2, 448 (190S). (34) Kolthoff, 

■ (35) Gamier, Bull. sci. pharmacol. 

15, 77-82 (1908); Cent. 1908, 1 1402; C.A. 4 , 234 (1910); cf. Z. anal. Chem. 49, 249 (1910). (36) 
Griebcl, Weiss, Z. Untersuch. Lclensm. 56, 163 (1928). (37) Personne, Ann. 157, 113-115 (1871). 
(3f ‘ * * “* " I ” 148; C.A. 6, 1337-1338 (1912). 

(35 * (40) Lormand, J. pharm. chim. 

( 8 ; 

( Cent. 1928, II 591 ; not in C.A. 


i 

(1903); Cent. 1904, I 480-481. (47) Jaworowski, Z. anal. chem. 37, 60-61 (1898). (48) Ross, 

J. Biol. Chem. 68, 641-642 (1923 /24). (49) Kul’berg, Presman. Farm. Zhur. 13, No. 3, 12-14 
(1940); Ce ' 1912 ■'*-*« n * «— *». r>. 11 v-*-'^** 

(51) Adr ‘ ' . . | 

(8)22,68- ■ ■ .' ■ r. ■ . 


3:1275 a,a,0-TRICHLOROPROPIONIC ACID C 3 H 3 O 2 CI 3 Beil. H — 

Cl Hi — 

' CH, — d; — COOH • n - (338) 

k k 

M.P. [65-66° (4)] 

60° ( 1 ) 

50-52° (2) 


Colorless very hygroscopic cryst.; note that m.p. is rapidly lowered by exposure to 
moist air (1). — Eas. sol. aq., ale., CgHe; best crystd. from CS 2 . 

[For prepn. of C from «,a,0-trichloropropionaldehyde (3:9033) by oxidn. with fumg. 
HNO 3 ( 2 ) (1) or by aq. acid solns. of chlorates + cat. (4) see indie, refs.; from 1, 2,2,3- 
tetrachlorobutene-3 (3:9060) by oxidn. with excess aq. KMnO< see (3).] 

C titrates readily as monobasic acid; Neut. Eq., ealed. 177.5; found, 176.6 (2). 

[C in abs. ale. contg. a little H 2 SO 4 , refluxed 1 hr. gives (2) ethyl 1 , 1 , 2 -trichloropropionate, 
b.p. 121° at 55 nun., = 1.36, nl 5 = 1.458 (2).] 

[For conversion of C to acid chloride with SOCI 2 or S 2 O 2 4* CI 2 + cat. see (5).] 


3:1275 (1) Muskat, Becker, J. Am. Chem. Soc. 52, 817-818 (1930). (2) Berlande, Bull. toe. 
chim. (4) 37, 1392 (1925). (3) Berchefc, Carothera. J. Am. Chem. Soc. 55, 2008 (1933). <4/ 
Plump (to Pennsylvania Salt Mfg. Co.), UA 2,370,577, Feb. 27, 1945; C.A. 39, 4085 (1945). 
(5) Lichty (to Wingfoot Corp.), U.S. 2,361,552, Oct. 31, 1944; C.A. 39, 2297 (1945). 
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3:1280 a,ff,5-TWCHLORO-n-BUTYRIC II Cl C<II 6 0 2 CI* 

rLnMdl CHiicOOH 


M.P. GO® (1) B.P. 23G-23S 0 {3) 
57.0° {2) 


Ben. H - 280 
Di-cm) 
n*-(255) 


Colorless hygroscopic lfts. or ndls. from pet. ether; deliquesces in moist air to yield on 
oil sol. in 23-25 pts. oq, (4). {New comm], prod. (1042) in U.S.A.] 

{For prepn. (100% yield (5); from avajS-trichloro-w-butyraldehydc hydrate (n-butyr- 
chloral hydrate) (3:1905) via actn. of 2 pts. furog. IINOj ( D « 1^501) at 30° (5) (6) or 
with aq. acid solns. of chlorates -f cat (8) see indie, refs.; for prepn. from a-ehlorocrotomc 
acid (3:27C0) or a^chlorcv-isocrotonic acid (3:1015) by addn. of Cl 2 see (JJ.J 
0 with Zn dust and aq. gives excellent yield {5} of or-chlorocrotonic acid (3:2700), m.p, 
93-100® (5). 

NaX on warming (4) or boilg. (3) with aq. dee. into COj and 1,1-dichloropropene-l 
(3:5120), b.p. 78°. — PhXj (7) or PhSj^HjO (3) is insol. cold aq , spar. sol. hot aq., but 
eaa. col. in ale. or ether. 

0 with POL (3) yields a 1 a,/?-trichloro-n-butyiy] chloride, b.p. 102-100® (3). 


— ~ Methyl «,«,5-trichIoro-n-butyrate: unreported. 

Ethyl o,t»,/?-trfchIoro-n-butyrate: b.p. 212® (see 3:C3S0). 

«,o^-Trichloro~n-butyramide: scales from ale., m.p. 90® (3). (From a,aJ3-tri- 

chloro-n-buty’ryi chloride (above) with cone. aq. NII«OH (3).) 

a, a, 8-7 ri chi o ro-n -b u t yranl) ide : unreported 

ar^»,fl-Trichloro-n-butyr-<»-iiflpbthalide: unreported. 

3:1280 (1) Kahlbaum, Bn. 12, 2337 (1S7P). (2) Kendall, J. Am Chm Soe. 36, 1231 (1014). 
(3) Juthon, IS rr. 3, 7h5-7S8 (1870) (1) Valentin, lift. 29, 2tt)l-2GB3 (1803). (5) Robert., 

J. Chrm. See. 1039. 779. (0) Krfimer, Pinner, Bn. 3, 3sq (lh7U). (7J GariaroIlUThurnUrk. 
A nn. 1 W, 1M (J87C). (9) Plump (to Pennsylvania Salt Mfe Co ). UJS 2.370.577. Feb. 27, 1015; 
C*A. 39, 4085 (1015). 


3:1285 2-cm.ORONAPBTHAI.Elre: /\/\c 

1 CioII tC! Beil. V. 1511 

M.P. 

UJ 

VH303) 

OI* 

(I) 25<U»* cor. (20) 

tiu’ - 1.(50787 113) 

BO® 

(2) 250* (2) 


59.5-00* 

(3) 255,0* cor. at 752 no. |10> 

(C? 1 - 1.178) |I3) 

5 8.0-51). 8* 

(1) 201-200* cor. at 7 Cl mm. (13) 

<eil? - 1.081} (13) 

50* 

(5> 251-252* (18) 


58.0* 

(fi) J 21 - 122 * at 12 ram. (12) 


58J5® 

(7) 110.C-1 10.8* at Jlmm. (4) 


58-50* 

« 


58* 

(01 


57,4-57.8* 

(101 


50,7* 

on 


fiflJS* 

os> 


50* 

(r.*> (i3MH) r:n r-’T) 


55* 

(15) 
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2-CIILOnONAPHTnALENE 


’lfrl 

Colorless Ifts. from ale.; eas. sol. ale., ether, C«II«, CITClj, CSj. — Volatile with steam, 
[For prepn. from /J-naphthylamino [Beil. XII-1265, XIII r (532)] via diazotization and 
use of Cu a CIa reaction (yields: 00-95% (17), 82% (15), 75-80% (10)) (3) or even on boilg, 
diazonium salt soln. with cone. HCI (1) (18), or from diazonium /ZnCIj cpd. on nddn. to 
phenol nt GO 0 (44% C + 35% hydroxybiphenyl + 13% diphenyl ether (39)), see indie, 
refs.; from 0-naphthol (1 :1540) with PCI 5 at 135-140° for 24 lire, na directed (30% yield 
(19)) (20) (13) cf. (10) or from tria- (fl-nnphthyl Jphosphoric acid diehlorido by litg. at 310° 
(21) or from sodium 0-nnphtholato with PCIj in tolueno (55% yield (22)) see indie, refs.; 
from sodium 0-naphthnlcncsulfonnto with I’Clj via conv. to /J-nnphthalcncsulfonyl chloride 
and distn. of latter with n second molo of PCI5 see (13); from mercury bis- (^-naphthyl) 
with SOCla see (2); from di-/3-nnphthyl sulfono with PCI 5 see (23); from G-chloronaphthoic 
acid-1 (3:4815) by decarboxylation in quinoline at 225° in pres, of copper chromite cat. 
see (8); for formn. of 0 in small proportion from 1-chloronaphthalcne (3:0878) by htg. 
with AICI3 (9) or from naphthftlcno diehlorido by Octn. of alkali (24) sco indie, refs.] 

[For sepn, of 0 from l-ehloronaphthalcno (3:GS78) by fractional freezing of appropriate 
solutions sco (25).] 

[For thermal anal, of systems of 0 with SbClj (14) (20) or SbBrj (14) sco indie, refs.; 
with /3-nnphthol (1:1540), with 0-nnphthylamine, or with 2-metliylnaphthalcno (1:7605) 
sco (5), with PkOII sco (11).] 

[C with even twico calcd. amt. 5% Na/IIg in ale. for 22 hrs. is not reduced but can bo 
recovered almost quant. (27).] 

[0 with Li in dry ether subsequently treated with MC2SO4 gives (43% yield (28)) 2- 
methylnaphthalcno (1:7005). — C with chlorobenzene + Nn in xyleno refluxed 12 hrs. 
gives small yield (38) 2-phcnylnnphthalcno (Beil. V-GS7], m.p. 101.5° (38).J , 

[0 with strong nlc. KOII in b. t, at 220° is unchanged (13), but 0 with 5 moles 3-25% 
aq. NaOH htd. under press. 1 hr. at 350-300° in pres, of Cu gives (29) a mixt. of 0-naphtkol 
(1 : 1540) + a-naphthol (1 : 1500) cf. (30).] 

. [C on mononitration as directed (31) gives 2-chloro-8-mtronaphthalcno (Beil. V-556J, 
ycl. ndls. from nlc., m.p. 11G° (31) (of tho other theoretically possible mononitro C isomers 
only tho following aro known, and these have been prepd. indirectly: viz., l-nitro-2-ckloro- 
naphthalenc, m.p. 09-100° (32), 3-nitro-2-chloronaphtlialcno, m.p. 105° (33), 4-nitro-2- 
chloronaphthalcno, m.p. 79° (3-1), G-nitro-2-chloronnphthalcno, m.p. 100.5° (37).] 

*"* “ " ' tha- 
thor 
m.p. 

175° (17), and no later work appears to bo recorded as to whether theso aro tho same and 
if so which.] 

[C on trinitration, o.g., by soln. in 8 pts. nbs. IINO3 nt 0°, or better (38% yield (16)) by 
addn. of 0 (2 g.) to n mixt. of abs. IINO3 (1G ml.) -f cone. II2SO4 (8 ml.) nt 0°, followed 
by warming as directed, gives 2-cliloro-l,G,8-trinitronnphthaIone, pale ycl, cryst. from 
AcOH, m.p. 193°, white ndls. from CoIIg, m.p. 194“ (15).] 

[C on cat. oxidn. with air at 250-300° gives (35) 53% phthalic anhydride (1:0725) T 
47% 4-chloroplithalic anhydride (3:2725).] 

[For chloromethylntion of C with paraformaldehyde + IICl gas in AcOH see (40).] 

<g) 2-Chloronaphthalenesulfonamlde-8 (7-chloronaphthalenesulfonamlde-l) : cryst. from 
dil. nlc., m.p. 231-232° u.c. (30). (From 0 with chlorosulfonic acid as directed, fol- 
lowed by conversion of tho intermediate 2-chlororiaphthnlcncsulfonyl chloride-©, 
m.p. 124-120° u.c., with (NI^COj to desired Bulfonamtdc (30).] 

— — 2-Chloronaphthalene plcrate: m.p. 81.5° (by thermal anal. (11)). 
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3:1285 (1) liebermann, Pfdm, Arm. 183, 270 (1876). (2) Heumann, Kocblin, Ber. 1C, 1627 
(1883). (3) Hampson, Wcisaberger, J. Chem. Soc. 1930, 394. (4) Gockel, Z. physik. Chcm. 
B-29, 86 (1935). (5) Grimm, .Gunther, Titus. Z. physik. Chcm. B-14, 195, 199, 202 (1931). 
(6) Parts, Z. physik. Chem. B-10, 265 (1930). (7) L. Klemm, W. Klemm, Schiemann, Z. physik. 
Chcm. A-1C5, 384 (1933). (8) Price, Chapin, Goldman, Kreb3, Shafer, J. Am. Chem. Soc. 63, 


(1876); Ber. 9, 663-666 (1876). (14) Menschutkin, J. Russ. Phys -Chem. Soc. 44, 10S4 (1912); 
Cent. 1912, 11 1436. (15) van der Kam, Rec. Irav. chim. 45, 568-569 (1926). (16) Chattaway, 
c- ri {17) Scheid, Ber. 34, 1S13-1815 (1901). (IS) Gasior- 

1“ (19) Berger, Bull. sac. chim. (3) 35, 30-32 (1906). (20) 

(2) 25, 258-259 (1876). 

II, 3 (1908). (22) Darzens, Berger, Bull. soc. chim. (4) 5, 
785-787 (1909). (23) Clove, Bull. soc. chim. (2) 25, 257 (1876) (24) Armstrong, Wynne, 

Chem News 61, 284 (1890); Ber. 24, Referate. 713 (1891) (25) Britton, Reed (to Dow Chcm. 

Co). US. 1,917,822, July 11, 1933; Cent. 1933, II 2194; C.A. 27, 4547 (1933). (26) Vasil’ev, 
J. Bum. Phys -Chem. Soc. 49, 428-131 (1917); Cent. 1923, III 668; C.A. 18, 1418 (1924). (27) 
Franzen, Stiuble, J. prakt. Chem. (2) 103, 389 (1921 /22) (28) Vesely, Stursa, Collection Czccho- 

,thv. Chem. Commun. 4, 142 (1932); Cent. 1932, I 3060. (29) Britton, Stearns (to Dow Chcm. 
Co), UJ3. 1,996,745, April 9, 1935; Cent. 1935, II 2126, C A. 29, 3354 (1935). (30) Hale, Britton 
(to Dow Chcm. Co.), U.S. 1,882,824, 1,882,825, 1,882,826, Oct. 18, 1932, Cent. 1933, 1 309, C.A. 
27, 731 (1933). 

(31) Armstrong, Wynne. Chem. News 59, 225 (1889). (32) Hodgson, Leigh, J. Chem. Soc. 
1M7, 1352-1353. (33) Hodgson, Elliott, J. Chem. Soc. 1934, 1705-1706. (34) Hodgson, Elliott, 
J. Chem Soc. 1936, 1153. (35) Pongratz, Bassi, Fuchs, Suss, Wlistner, Schober, Avgnc. Chcm. Si, 
22-26 (1911); C.A. 35, 3248 (1941). (36) Huntress, Carten, J. Am. Chem. Soc. 62, 511-514 
(1940). (37) Hodgson, Turner, J. Chem. Soc. 1942, 723-725, C.A. 37, 879 (1943). (38) 
Chattaway, Lewis, J. Chcm. Soc. 65, 871-872 (1894). (39) Hodgson, Foster, J. Chcm. Soc. 
1912, 582-583. (40) Horn, Warren, J. Chem. Soc. 1946, 144. 


:1203 jb-CHLOROTHYMOL 

CioHijOQ 

Beil. VI - 539 

(4-Chloro-2-isopropyl- 

Cl 

VI 1 -(2CG) 

5-methylphenol) 

(CH3 ),CH<^ ^>ch. 

VJj-(499) 

M.P. 62-64° (1) (2) (3) 

B.P. 259-263° (10) 


61° . (4) 

258-259° (3) 


50-60° (5) (6) 

143-147° at 18-20 mm. (4) 


59“ (7) 



58° (8) 



58-CO* (9) 




ISeet&o jxhlorocarvacrol (3:0480) I 

J'olc that C is also known as 4-chlorothymol (Bcilstcin) and as 6-chIorothymoI (C.A.) 
^cording to differing methods of numbering the thymol nucleus. 


PREPARATION OF C 

From thymol. (For prepn. of C from thymol (1:1430) by chlorination with CIj in aq. 
ru£.° 5 (80 ^° yie,d CO)), with Cl 2 in AcOII (50^ yield (8)), or with SOsClj (1) (9) in 
Clj (5) see indie, refs.] 

4-chloro-a-methylphenol (4-chloro-m-cresol). (For prepn. of 0 from 4-cliIom- 
' Hac %lpbenol (3:1535) by conversion with isoprop} I alcohol or isopropyl chloride 



3:1293 


p-CHLOROTHYMOL 
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(3:7025) {11} or with propylene (3) to 4-chloro-3-methylphenyI isopropyl ether and subse- 
quent rearr. (11) (3), e.g., with H2SO4/ACOH {6), to C, see indie, refs.} 

From other sources. (For prepn. of C from 4-amino-2-isopropyl-5-methylphenoI via 
diazotization and use of CuCfe /ZnSO< see {4}.} 

BIOCHEMICAL ASPECTS AND USES OF 0 

C as a halogenated phenol has been widely considered as an antiseptic, bactericide, 
disinfectant, germicide, fungicide, etc.; while this aspect cannot here be recorded in detail, 
the following examples may serve as leading references. 

{For general and technical articles on bactericidal {12} {13} {14} {15} {16} {17} {18}, 
fungicidal {12} {19} {20} {21}, or anthelmintic {22} action of 0 see indie, refs.; for patents 
on various means of improving the aqueous solubility of C for use as germicide see {23} 
(24) {25} {26} (27) {28} {2} {29}; for patent on use of C in mouthwash see {30); for use as 
disinfectant of a mixt. of C (2 pt.) with camphor (1 pt.) (which mixt. is liquid above 5°) 
see {31}.] 

CHEMICAL BEHAVIOR OF C 

Reduction. [C in aq. nlk. with Hj + cat. at ISO 9 and 30 atm. {32), or C in aq. alk. with 
Fe filings at 170° or at 200° under pressure (33) gives (100% yield (32)) thymol (1:1430), 
m.p. 51.5°.J 

Oxidation. C on oxidation with Cr03 (8) or with M11O2 in ice-cold cone. H2SO4 {1} 
gives thymoquinone (1:9003), m.p. 45.5°. 

Reactions Involving Nuclear Substitution of 0 

Bromination._ [C with Br 2 in AcOH gives {8} a mixt. of products-1 

Nitration. [C in It. pet. floated on an aqueous soln. of nitrous acid (from NaNOs + HC1) 
for a week gave {8} 4-chloro-2-isopropyI-5-methyl-6-nitrophenol {Beil. VI-542, VI 1- (267)), 
pale yel. ndls. from ale., m.p. 116 9 {8} (34). — Note that attempts to effect direct nitration 
of C with HNO3 in AcOH below’ 20° {8} give a mixt. of products; also that C in dry CHClj 
at — 20° with N0 2 (from htg. dry Pb (NOa)j) gives {8} 4-chloro-3,4,6-trinitro-2-isopropyl-5 
mcthyl-cyclohexadien-2,5-one-l [Beil. VIIi-(lOO)], yel. cryst., m.p. about 105° dec. (8).] 

Mercuration. {For patents on mercuration of C sec {35} {36).j 

Miscellaneous nuclear substitutions. [Note that NaA with benzyl chloride (3:8535) 
in toluene at 110° for 4 hrs. gives (by nuclear benzylation) {37} 4-chloro-6-benzyl-2-iso- 
prdpyl-3-methylphenoI, b.p. 180° at 3 mm. {37}.) 

[C with SCI2 in CS2 gives (65% yield {5}) a sulfide, C20H24O2CI2S, m.p. 119-111°, of 
undetermined structure.] 

Reactions Involving the Phenolic Group of C 

(See also below under (g's.) 

[C with PCI5 at 180-200° for 2 hrs. gives (9) 2,5-dichloro-p-cymene {Beil. V-423, Vr 
(326)], b.p. 240-243°; this prod, on oxidn. with dil. HNO3 (D = 1.15) in s.t. at 180° for 
10 hrs. gives (38) 2,5-dicbloroterephthalic acid [Beil. IX-847], m.p. 305° (38) (corresp. 
dimethyl ester, m.p. 136° (38)).] 

[For behavior of C with POCI3 giving compds. of types ROPOCI2 and (ROJaPOCl (R — 
p-chlorothymyl) see (39); for clinical tests of sodium salt of p-chlorothymjiphosphoric 
acid “ thymophogen ”) with tuberculosis see {40}; for prepn. of such salt see (41).] 

— — — p-Chlorothymyl methyl ether: oil, b.p. 251° cor. at 760 mm. (1). [From C with 
Mel + KOH (1) or from thymyl methyl ether with SO2CI2 (42).] 
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— - /t-Chlorothymyl ethyl ether: unreported. 

/f-Chlorothymyl acetate: oil, b p. 112-114° at 2 mm. (43). [From C with AcsO (9) 

or AcCl {44); for Fries rearr. to the corresp. acetophenone deriv. see (44) cf. {43}.] 

@ /(-Chlorothymyl benzoate: m.p. 71-73° (9). [From C with BzCl in aq. KOH {9).] 

® /i-Chlorothymyl benzyl ether: m.p. 55° (7). 

<g ^-Chlorothymyl o-nitrobenzyl ether: m.p. 117° (7). 

/i-Chlorothymyl /i-nitrobenzyl ether: unreported. 

/i-Chlorothymoxyacetic acid: unreported. 

3:1293 (1) Pcratoner, Condorelli, Gazz. ckim. Hal 28, I 214-215 (1898). (2) Raschig, Ger. 
579,897, July 4, 1933; Cent. 1933, II 1553, C.A. 28, 1142 (1934): U S. 1,810,297, July 28, 1931; 
Cent. 1931, II 363S;IC.A. 25, 5514 (1931). (3) SchoUkopf (to Rhcinisches Kampfer Fabrik) 
US. 2,115,884. May 3, 1938, Cent. 1938, II 2180. C A. 32, 4006 (1938) Brit. 319,205, Aug 8, 
1929, Cent. 1930, 1 736; C.A. 24, 2468 Ger. 638,756, Nov 21, 1936. not in Cent.; C.A. 31, 3064 
(1937): French 681,049, May 8, 1930; Cent. 1930, II 1132, C A 24, 4051 (1930). (4) Skraup. 
Steinruck (to Rheinischc Kampfer Fabrik) Ger. 431.513, July 10, 1926, Cent 192G, II 1462; not 
in C.A. (5) Lesser, Gad, Ber. 56, 977 (1923). (6) Niederl, Natelson, J. Am. Chcm. Soc. 54, 
1068-1069 (1932). (7) Jones, J. Chem. Soc. 1941, 364. (8) Robertson, Briscoe, J, Chem. Soc. 
101, 19G8-1971 (1912). (9) Bocchi, Gazz. ckim. ital. 26, II 403-406 (1896). (10) Tischcnko, 
J.Ruzs Phys.-Chem. Soc. CO, 153-162 I'.* ' 

(II) Raschig, U.S. 1.769.G48, July 1 ' I “ ‘.'I 1 10): Brit. 

270.283. June 22, 1928; Cent. 1929, I 1 ' 30, 1932; 

Cent. 1932, II 1693; C.A. 26. 5972 (19 C.A. 26 « 

157(1932 ■ ■ 

Aug. ic, i i ■ . »; s • 

06-67 (1C 

4mm 7 m - 11 0 r • V I, “* '1 ‘ 



•956 (1932). (19) Eastwood, Science 100, 10-11 (1944). (20) Woodward, Kingery, Williams, 
* ■ Clin. Med. 20, 950-953 (1935) ; Cent. 1936, 1 93. C.A. 29, 5925 (1935) 

(21) Woodward, Kingery, Williams, J. Lab. Clin. Med. 19, 1216-1223 (1934), Cent. 1935, I 
-50; C.A. 28, 6849 (1934). (22) Oelkers, Rathjc, Arch, exptl rath. Pharmakol. 198, 317-337 
0611); Prop. Ditcasez Bull. 39, 767-768 (1942) , C.A 37, 1507 (1943). (23) Huetcr, Epgclbrecht 
UoUnichem), U.S. 2,267,101, Dec. 23, 1941; C A. 36, 2376 (1942) (24) Schcrmg. A.G.. 

V 870,574, March 16. 1942; Cent. 1942, II 1374; not in C.A. (25) Deutsche Ilydricnjcrke, 
AG French 823,289, Jan. 18. 1938; Cent. 1938, I 2587, C A. 32. 5582 (1938) (-6) GelinsVy, 

Cer.C49,12C. Aug. 16, 1937; Cent. 1937, II 3627; C.A. 31. 8838 (1937) (27) Goodrich U^. 

*.073,057, March 9, 1937; Cent. 1937, 1 4830; C.A. 31, 3214 (1937) (28) Goodrich (to Goodrich 

CWCo)U.S. 1,930,474, Nov. 17, 1935; Cent. 1934, 1 2314, C A 28, 263 (1034). (29) Raschig, 
Ger.5SO.8S0, July 17, 1933; Cent. 1933, II 2294; C A. 28, 1142 (1934). (30) Pcpsodcnt Co., 
*rench693,0S3, Nov. 14, 1930; Cent. 1931, I 1481; C.A. 25, 1W0 (1931). c 

n 'VI ^ asc kig, Ger. 433,293, Aug 23, 1926; Cent. 1926, II 2205. not in C A. (32) SchoUkopf 
(to Rhcinisches Kampfer Fabrik), Ger. 432.802, Aug. 11, 1926; Cent 1926, II 1093; not in C.A. 
sXs , ch3gl Ger ’ 390,454, June 6, 1924; Cent. 1924, II 1275; not m C.A. (34) Kehmiann. 

31 °- 106-107 (1900). (35) Christianson (to Squibb and Sons). 2.-5-./ 05. 

2 C -A. 35 « 7657 (1911). (36) Christiansen, Moncss (to Squibb and Sons), U.S. 

cir& Nov ‘ 22, 1938 : C.A. 33, 1886 (1939) (37) Klarmann, Gates (to _I*bn, Fink. Inc.), 

13 ’ 1933: CenL ,934 > 1 831 [C V 5S ( 0G / 1 n! 3 ' llVnir 327 flW3) : 
26U (1922). (39) Rosenmund. \ogt. Arch PMmi 2313 • < -32 . ( 1 91). 

^SW-SSOS (1914). (40) Ilisasi, Bettr. Klin. Tubcrk 92, 52-o7 (1938); CM. 33, 6/91 

cil 0 ^ UTO ' J “P™«o93,lS2,Oct.^ 1931; C.A. 27. 1452(1933). ('=> 

2S * 1 228 (I80S). (43) Klarmann. Shternov, Gatos. J. Am Chem. Soc. 

Cm*. I9ii I 933 ^‘ (44) Klarmann, Gates (to Lchn, Fink. Inc ). U-S. 1.93 . -• * cnA-810 

[c"f !***•. 1 2006: C.A. 28. 1472 (1934): Brit. 432,955, Sept. 5, 1935; Cent. 193C, I 809-610. 
l (1936)1. 
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3:1300 5-CHLOROISOCROTONIC ACID C^OjCl • • BeiLH-416 

(a's-3'ChIorobuten-2-oic CH 3 — C — Cl Ui-(190) 

acM ' 1) HOOC — I) — H n H396> 


G2° 

<i> 

01.5° 

(2) 

Cl° 

(3) (4) (5) 
(6) (7) (8) 

00.5° 

(9) 

59.5-G0.5° 

(10) 

59.5° 

(111(17) 


104.8° cor. Ul) Df 0 = 1.1995 (7) 

«d 0 ■= 1.47039 (7) 


[See also p-chlorocrolonic acid (3:2625).] 

Cryst. from aq, or pet. ether. — C is somewhat less sol. in aq. than its stereoisomer 
(3:2025); eg., 0 is sol. in 52.4 pts. aq. at 19° (12), in 79 pts. aq. at 7° (11). > — - C is very 
easily volatile with steam (11) (dif. from 0-chlorocro tonic acid (3:2625). — C in either 
cis-a,(3-dichlorocthylcne (3:5042) or transit, /3-dichloroethylcno (3:5028) is very much 
more sol. than the stcrcoisomcric /J-chlorocrotonic acid (3:2625) (13). — C sublimes 
even at room temp. (11). 

For f.p./compn. data and diagram of system C + the stercoisomcric 0-chIorocrotonic 
acid (3:2625) (eutectic, m.p. 38.9° contg. 66.8 molo % C) see (14). 

Preparation. [The most frequently used method of prepn. of C is that from ethyl 
acetoacetatejl : 1710) with PCI4; this treatment leads to the formn. of a mixt. of the acid 
chlorides of C and the stcreoisomcric 5-chlorocro tonic acid (3:2625) which upon hydrolysis 
with aq. gives a mixt. of the two acids; from this mixture 0 is removed (together with any 
unreactcd ethyl ucctoacetate) by distillation with steam; the yield of mixed acids is vari- 
•ously reported, e.g., 43.7% (3), 36.5% (9); the yield of C is relatively small, e.g., 26.8% 
(3), 13% (1). — The PCI5 reactn. has often been carried out in dry C*H« (8) (15) (9) (3), 
but its use is regarded (1) as disadvantageous. — For many important details of procedure 
sec indie, refs,] 

[For formn. of C from a.ftp-trichloro-n-butyric acid (3:0925) by removal of the a- and 
one 5-chlorine atom with Zn see (16); from the Btcreoisomeric /3-chlorocrotonic acid 
(3:2625) by htg. at 150-160° for 20 hrs. (17) or at 130° in s.t. (18) see indie, refs-l 

Chemical behavior. JC in ale. or in aq. NaOH with H2 + Pd/BaSCh (4), or C! (as NaA) 
with 2|£% Na/Hg in aq. (19), yields mainly isocrotonic acid (1:1045) together with 
some crotonic acid (1:0425) and tetrolic acid, CHj — C«C — COOH; note that C is thus 
dehalogenated more rapidly (4) than the stercoisomeric 5-chlorocrotonic acid (3:2625), 
and that with excess H2 the products are further reduced to n-butyric acid (1:1035).] 

0 on ojddn. with aq. KMnO< yields (20) only AcOH (1 : 1010) and oxalic acid (1 :0445). 

C with CI2 in CS2 soln. adds 1 mole halogen yielding (16) a,5,5-trichloro-n-butyric acid 
(3:0925), m.p. 52°; C undoubtedly adds 1 Br2 to yield 5-chloro-<» J 5-dibromo-n-butync acid 
but the latter has never been reported. 

C behaves as a monobasic acid; dissociation const, at 25° = 9.47 X 10~ s (21). • 0 on 
neutralization with cold dil. alk. gives Neut. Eq. 120.5. — ■ Note, however, that with strong 
aq. KOH C is somewhat more resistant than its stereoisomer (3:2625); e.g., 0 with 3 * 

4 N KOH at 115-120° (16) cf. (22) gives acetone (1:5400*) + K2CO3 + KC1; with 7-8% 
KOH at 125-130° same + some tetrolic acid. ’ _ . _ 

Salts. [NH 4 HA.H a O (11): NaA.MH 2 0, very sol. aq- or ale. (11): KA.H 2 0, sol. m 
pts. ale. at 14° (24): AgA, aim. insol. cold aq.; on htg. with aq. in s.t. at 170 ec. 
much more readily (24) than its stereoisomer (3:2625) into CO2 -f* propadiene (ally ene). 
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MgAj.SHsO, CaAt-3HaO, BaA2.2H»0, ZnAj.SJ^HgO, MnA2.2HjO, CoS* 6HjO, NiAa.6HsO, 
aii sol. aq. {11}: PbAj.lHsO, spar. sol. aq. (II).} 

C with PCS* (25) or with SOCij {26} gives (yield 90% {26}) (29) 0-c hloroisocrotoayl 
chlonde, b.p. 135-136° at 760 mm.; sec also comments unde r 0-chkirocrotoruc acid (3:2625). 

[C (as K&) with ale. NaOEt on htg. gives after acidification {17} £-ethoxycrotonic acid 
{Beil. III-371, IIIi-(i35)j, m.p. 137-138° {17), 141° {27); note that during reactn. isomeriza- 
tion has occurred and that this prod, is the same as is similarly obtd. from /9-chl orocrotonic 
acid (3:2625).' — C (as NaX) with Na benzylate on htg gives after acidification (28) 
(3-benzyloxycrotonic acid, m.p. 121-122° (28), the same as does the stereoisomer. — C 
(as NaA) with Na salt of benzyl mercaptan in ale. on htg. gives after acidification (28) 
0-benzyImercaptoisocrotomc acid, m.p. 130°; note that here isomerization does not occur.) 

{For behavior of C (as NH*A.) with (NH<}»SOj yielding 0-sulfocrotonic acid (3), or of 
C (as KA) with K2ASO3 yielding {10) 0-arsonocrotomc acid, see indie. refs.; note that in 
both cases the products are identical with those obtd. by similar treatment of 0-chloro- 
crotonic acid (3:2625} ) 

— — Methyl /3-chloroisocrotonate: b.p. 142°. See 3:8028. {For rate of esterification 
of 0 with MeOH see {30).] 

- — Ethyl 0-chloroisocrotonate : b.p. X 65°. See 3 : 8325. 

@ '0-Chlaroisocrotonajmde: Uts. from aq , m p. 109-110° (25). [From 0-ehloroiso- 
crotonyl chloride (sec above) with cone. aq. NH«OH (25).} [For study of solubility 
in as- 1 ,2-dichloroethylene (3:5012) and in (ran?-! r 2-dicUoroethylene (3:5028) see 
{13).) 

® 0-Chloroisocrotoaauilide: ndb. from ale., m.p. 106° (25) [From 0-chIoroisocrotonyl 
chloride (see above) with aniline + excess cold dil. aq. NaOH in 100% yield (25).} 

© (3-Chloroisocroton-a-naphthalide: ndls. from ale., m.p 155° (25). {From £-chloroiso- 
crotonyj chlonde (see above) with a-naphthylamine + excess cold dil. aq. NaOH in 
100% yield (25M 

3:1300 (!) Dadieu, Poagratz, Kohlrausch, Mannish. CO, 211-212 (1932): Sitzber. Akad. Trias. 
Wien, Math, nalurvr. Klazse, Abt. H-a, H0, 359-360 (1931). (2} Stelbng, Z. Chem. 

B-24, 423 (1934). {3) Backer, Beute. Rec. trav. cMm. 54, 553-553. 559-560 (1933). (4) Paal. 
Schiedewitz, Rauscher, Ber. 64, 1521-1530 (1931). (5) Bmylants, Castille, Bull. toe. chim. 
Stiff. 34, 277 (1925). (6) von Aimers, Wisscbach, Ber 56, 724 (1923). (7) von Amvers. Ber. 
45, 2S07 (1012). (8) Michael. Schulthess. J. prakt Chem. (2) 46, 236-237 (1892). (9) Skau, 
Baxton, J, Am. Chem. See. 50, 2693-2701 (1928). (10) Backer, van Oosten, Rec. trav. chtm. 
59, 50 (1940). 

{11) Geuther, Frohch, Zeit Chem. 1SC9, 270-271. (12) Michael, Brown, Am. Chem. J . 9, 2S4 
(1887). (13) Lebrun, Bull, soc chim. 39, 429-430 (1930). (14) Skau, Saxton, J. phi/ 3 . Chem. 
37, 183-186 (1933). (15) Scheibler, Voss, Ber. 53, 381-3S2 (1920) (16) Szenic, Taggesell, 

Ber. 28, 2665-2667 (1895). (17) Priederich, Ann. 219, 327-316, 363 (ISS3). (18) Michael, 
Bchulthess, J. prakt Chem. (2) 46, 264-266 (1892). (19) Michael, Schulthesa, J prakt. Chem. 
(2) 46, 250-251 (1892). £20) Kondakow. J Rims. Phps - Chem Soe. 24, 51 1 (1892). 

(21) OstwaW, Z. phystk. Chm. 3. 245 (1889). <22) Michael, J . prakt. Chem. (2) 3$, 9-10 
(I8S8). (23) Michael, Sehulthess, J prakt Chem. (2) 46, 254-255 (1S02). {24 ) Michael, Clark, 
*7. prakt. Chem. (2) 52, 326-329 (1895). (25) Autenrieth. Ber 29. 1 CCS- 1670 (169G). (26) 
Scheibler, Topouzada, Schulze, J prakt Chem (2)124,16(1930). (27) Nef. Ann. 276, 234 (1893). 
(28) Autenrieth, Ber. 23, 1C46-1648 (1896) {29) Scheibler, Vosa, Ber. 53, 382 (1920). (30) 

Sudborough, Roberts, J. Chem. <Soc. 87, 1846 (1905). 

{31) Michael, OechsUn, Ber. 42, 322 (1900). 
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3:1310 1,3-DICHLORONAPHTHALENE 


BeiLV- 542 
Vi-(262) 
V r (44fi) 


M.P. 61.5-62° (1) 

01.5° {2) 

61° (3) (6) (12) 


B .P. 291° cor. at 776 mm. (4) 


Colorless ndts. from ale. — Volatile with steam (4). 

[For prepn. of C from l-nmino-2,4-dichIoronaphthalcno via diazotization and subsequent 
warming with ale, see (4) (5) (G) (1); similarly from l-amino-5,7-dichloronaphthalene seo 
(7); from 4-nitronaphthalcne-sulfonyl chloride-2 by htg. with excess PCIj see (3) (8); from 
naphthalene-1, 34>*s-(sulfonyI chloride) by distn. with PCls see (2); from naphthalene- 
teti‘achloride-1,2,3,4 (3:4750) with ale. KOH seo (0) (10) (4) (11).] 

[0 in CHClj, satd. with Clz at ord. temp, yields (4) 1,2,4-trichloronaphthaleno (3:2400), 
m.p. 92° (4).] 

[C on nitration yields (4) a mixt. of two dinitro cpds., m.p. 150° and 158° respectively.] 
[C in CS2 treated with CISO3H (12) yields a mixt. of 1,3-dichIoronaphthalenesulforuc 
ncid-5 [Beil. XI-1G3] (corrcsp. sulfonyl chloride,* m.p. 148.5°, corrcsp. sulfonamide, m.p. 
272° (12)) and 1,3-dichloronaphthalcncsulfonic acid-7 [Beil. XI-183] (corrcsp. sulfonyl 
chloride, m.p. 121°, corrcsp. sulfonamide, m.p. 228° (12)).] 

C on oxidn. with CrOa in AcOH yields (4) phthalic acid (1 : 0820) + 2-chloronaphtho- 
quinone-1,4 (?:3580), m.p. 115° (4). — C on oxidn. in s.t. with cone. HNO3 yields (5) 
phthalic acid (1 : 0820). 

3:1310 (1) Weissbcrgcr, S.lngewnld, Hampson, Trans. Faraday So c. 30, 890 (1034). (2) Arm- 
strong. Wynne, Chan. News 61, 03 ( 1800 ). (3) Clew, Her. 10, 2181 (18S G). (4) Clave. Bcr. 23, 
954-955 (1890). (5) Clove. Bcr. 20, 449 (1887). (6) Erdmann, Ann. 215, 2G0-261 (1893). 
(7) Erdmann. Ber. 21, 3445 (18SS). (8) Cleve, Bcr. 21, 3274 (188S). (9) Faust, Saame, Ann. 
ICO, G9 (1871). (10) Widman, Bcr. 15, 21G1-21G2 (1882). 

(11) Armstrong, Wynne, Chem. News 68, 201-205 (1SS8). (12) Armstrong, Wynne, Chcm. 
News 61, 274, 284 (1890). 


3:1325 2,2-DICHLOROBIPHENYIf 


u K 


BeiLV — 
Vi-(2 72) 
Vr( 483) 


Gl-C3° 

an 

G0.7-G2 

Hi 

G0.5-G1° 

(2) 

G0.5° 

(3) 

GO° 

(4) 

59.0-G0.5° 

(5) 

59° 

(0) (7) (8) 

58-59° 

(10) 


Pr. from pet. eth. or McOff. 

[For prepn. of C from o-chloroiodobenzcne [Beil. V-220, Vi-(119)] by htg. with Cu powder 
Under various conditions (yield: 40% (1), 20% (11), 10% (2)) see indie, refs.; from 2,2- 
dinitrobiphenyl [Beil. V-5S3, V X -(273)J with SOCl 2 in s.t. at 200-210° for 10 hrs. see (7); 
from 2,2'-diaminobiphenyl [Beil. XIII-210, XIXI r (57)] via tetrazotization and reaction 
with Cu 2 Cl 2 (G) or by decomp, of HgCl 2 complex (80% yield (3)) see indie, refs.; for dis- 
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cussion of formn. from chlorobenzene (3:7903) during prepn. of phenol by alk. fusion see 

(12),] 

C on dinitration with mixt. of cone. HN0 3 and cone. H2SO4 as directed (13) (9) gives 
(41% yield (13)) 2,2'-dichloro-5,5'-<knitrobiphenyl, cryst. from acetone, m.p. 203-204° 
(13), 205° (9) (a small amt. of an isomer, m.p. 123-129°, is also formed (13)); C on tetranitra- 
tion by htg. with mixt. of 5 pts. fumg HN0 3 (D =» 1.6) + 20 pts. cone. H 2 S0 4 at 100° for 
2 hrs. (13) (4) gives (38% yield (13)) 2,2'-dichloro-3,5,3',5'-tetranitrobiphenyl, cryst from 
dioxane, m.p. 307-308° (13) (this prod, after melting is converted to higher-melting form, 
m,p. 316°, rccrystn. of which from ale. restores the lower-melting variety (9)). 

3:1325 (1) Hampson, Weissbergcr, J. Am. Ckem Soc 58, 2117 (1930). (2) Weissbergcr, Sango- 
wald, Z. V hynk. Chem. B-20, 155 (1933). (3) Sehwechten, Ber C5, 1007 (1932). (4) van Alphen, 
Bee. Iran. chim. 51, 454-455 (1932) (5) Williamson, Rodcbush, J ■ Am. Chem Soc. C3, 3019 

(1941). (6) Dobbie, Fox, Gauge, J. Chem. Soc 99, 1019 (1911), (7) Mascarelli, Gatti, Gazz. 
chim. ital. 59, 808 (1929) (8) Mascarelli, Gatti, Gazz. chim. ital 63, 604 (1933). (9) Mascarelli, 

Gatti, Gazz. chim Hal. C3, 058 (1933). (10) BrliU, Gazz. chim. ital C5, 24 (1935). 

(11) Bretscher, IJelv. Pkys . Acta 2, 260-267 (1929). (12) Hale, Britton, Ind. Etiq. Chem, 20, 
122 (1923). (13) Case, Schock, J. Am. Chem. Soc. C5, 20S&-2087 (1943). 


3:1336 cf,L2,2,3-TRICHLOROBUTANOL-l C4H7OCI3 BeU.I-369 

H Cl I,- 

CH, — C — C — CHiOH h-(308l 

ci ii 

M.P. 02" (1) (3) (6) B.P. 199-200" (4) 

01.6-02" (2) 120” at 46 mm. (2) 

167" (8)1 

Cryst. from pet. ether. — Insol. cold aq.; spar. sol. hot aq.; eas. sol. ale., ether. — In 
small quantities can (with caution) be sublimed (2). 

(For prepn. of C from a,«,0-trichloro-n-butyraldehydc (butyrchloral) (3:5910) with 
fused Al(OEt)j in boilg. abs. ale. under H2 or Nj for 14 hrs. (92% yield (1)), or with fused 
Al(OEt)j + AlClj in boilg. abs. ale. Under H2 or N* for 14 hrs. (3), or with CiH 6 OMgBr 
in dry ether followed by aq. (5), or by treatment with diethylzinc (GO-70% yield (8)) (2), 
di-n-propylzinc (6), or di-isobutylzinc (G) followed by aq. see indie, refs ; for formn. of 
C from urobutyrchloralic acid (see below) by hydrolysis sec (4).J (Note that dextro- 
rotatory C, m.p. 62°, is obtd. (7) from butyrchloral hydrate (3 : 1905) by action of fermenting 
yeast.] 

(C with Zn -f- very dil. HC1 gives (2) 2-chlorobuten-2-ol-l (3:8240), b.p. 168°. — C 
reduces Fchhng soln. on warming ] 

C on oxidn. with cone. HNO3 gives a,«,B-trichloro-n-butyric acid (3:1280). 

C with PC1 5 on htg. gives (30-40% yield (8)) (2) 1,2,2,3-tctrachlorobutanc (3:9078) 
(volatile with steam) accompanied by much (non-volatile) (rw-(2,2,3-trichloro-n-butyl)- 
phosphatc, colorless ndls. from ale., m.p. 85.3-85.4° (8). 

1 C is sol. in cone. H2SO4 on slight warming but readily decomposes if htg. is excessive (2). 
C does not react with PClj, or with fumg II Br even at 110° (2).] 

C on administration to dogs is excreted in the urine as urobutyrochloralic acid [Beil. 
1-004] (4). 

2,2,3-Trichloro-n-butyl acetate: b.p. 217.5° at 730 mm., 131-132° at 70 mm. (2). 

(From C with AcCl in e t. at 110° for several hm. (2).] 
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3:133G {1) Meemein, Schmidt, Ann 444, 233-234 (1925). (2) GarzarolU-Thurnlackh, Ann. 213 
369-379 (1SS2). (3) Meerwein (to F. Bayer and Co.), U.S. 1,572,742, Feb. 9, 1926; CcnL 1&>G 
I 3627; Brit. ^ T * — ’ iooc./w io*»r tt inn- /,\ *r„: — ^ 

496 (1SS2). 

Papper, Ann. 

I 2301; C~A. Ui «uuu vmmiji *iw«iui *•«., .1 .... m . !■>, w. \*jj. 

3:1340 2,3,6-TRICHLOROPHENOL 


M.P. 63° (1) (2) (3) 

0 when dislvd. in hot solvents and cooled gives gels; e.g., a very dil. hot aq. sain, set on 
cooling to an almost solid translucent gel, partly fibrous and partly crystalline (1). When 
a soln. of K«CrO< is poured on such a gel contg. AgNOj, distinct but not well-defined 
Llesegang ring'? arc produced in the gel fl) cf. (4). 

C is volatile with steam. — Ionization const, at 23° is 5.0 X 10" 8 (3); C can be titrated 
with JY/10 alk. using phcnolphthalein; Neut. Eq. 197.5 (2). 

[For prepn. from 2,3,5-trichloroaniline via diazo reaction see (1) (70% yield) or (2) 
(57% yield).] 

C (1.5 g.) dislvd. in 20% aq. NaOH (20 ml.) and shaken with (CHa)^Oi (5 g.) ppts, 
(1) methyl ether (1.5 g. = 94% yield), 2,3,5-trichloroanisole, ndls. from ale., m.p. 84° (1), 
cryst. from acetone, m.p. S2° (4). 

© 2,3,5-Trichlorophenyl benzoate: from C + BzCI + aq. NaOH, ndls. from ale., m.p. 
101° (4), from lgr., m.p. 103° (4). 

3:1340 (1) Hodgson, Kershaw, J. Chem. Soc. 1929, 2919-2921. (2) Tiessens, Rec. trot. chim. 
50, 114 (1931). (3) Tjessens, Rcc. trav. chim. 48, 1066-106S (1929). (4) Holleman, Rcc. fro?. 
chim. 39, 739-740 (1920). 


OH 

jJ 


C 6 HjOC1j BeiLVI — ' 

Vli- 

VIr(180) 


3:1355 2,4-DIMETHYLPHENACYL CHLORI DE CioHuOCl Beil. VII - 324 
(w-Chloro-2,4-dimethyI- CHj^ ScO.CHjCl VUr(172) 

acetophenone) ^ CAJ Z 

MJ>. G2° 


Long wh. lfts. (from ale.). [For prepn. from m-xylene, chloroacetyl chloride (3:5235) 
+ AlCIjsee (1) (3).] 

C on oxidn. with aqueous NaOBr soln. for 3 hrs. (2) yields 2 , 4 -dimethylbenzoic ae. 
[Beil. IX-531], cryst. from dil. MeOH, m.p. 126°. With a large excess of NaOBr and 
longer time (20 hrs.) G yields 5-hromo-2,4-dimetbylbenzoic acid. [Beil. IX-533], m.p. 
180-181° (2). 

C on oxidn. with alk. IvMnO< soln. gives (3) 2-methylterephthalic acid [Beil. IX-S63], 
m.p. 325-330°, whose dimethyl ester has m.p. 73-74° (4). 

C treated with nicotinic acid hydrazidc metho-p-toluenesulfonate in ale. gives corresp. 
hydrazone, cryst. from 1:1 EtOH /ether, m.p. 196° cor. (5). 

3:1355 (1) KunckeU, Her. 30, 579 (1897). {2} Fisher. Grant. J. Am. Chm. Soc. 57, 718-719 
(1935). (3) JBrlander, Ber. 50, 1460 (1917). (4} Lacourt, Bull. soc. chim. Belg. 39, 136-iAb 
(1930). (5) Allen, Gates, J. Ora. Chem. 6, 596-601 (1941). 
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as 0 -CHLOROACRYLIC ACID HC— Cl C 3 H 3 0 2 C1 

hJj-cooh 

MJ». 63-64° 

See 3 : 2210 under trans-fi-chhroacnjlic acid. 


Beil. II - 400 

IIH186) 

IIj — 


3:1364 DIETHYL meso-a,a'- COOC 2 H s 

DICHLOROSUCCINATE H _ ( l_ cl 

h— A- ci 
AoOC 2 H 5 

M.P. 63“ (1) B J>. 133.5" cor. at 12.5 na, (1) Dj° = 1.1400 (1) 

01.75-63“ (2) = 1.42GG (1) 

57“ (3) 

Ndla. from dil. ale.; very eas. sol. ole., ether. — Volatile with steam. 

[For prepn. of C from meso-ct, a'-dichlorosuccinic acid (3:4930) in EtOH with HC1 gas 
see (2) (tj; from diethyl fumarate with HOC1 sec (3).[ 

3:1364 (1) Kuhn, Wagner-Jauregg. Ber. 61, 485-486. 501 (192S). (2) Kirchhoff, Ann. 2S0, 
214-215 (1894). (3) Henry. Bull. acad. roy. Belg (3) 3G, 31-51 (1898) ; Cent. 1898. II 663. 


CsHuOiCfc Beil. II - G19 
Hi— 
n2-(S58) 


3:1370 CHLOROACETIC ACID H 2 C— COOH QHjOiCl Beil. H - 194 

Hi-( 87) 
H2-(187) 


M.P. «- 

■form 

M.P. 

-form 

M.P. 7- 

■form 

B.P. 



63° 

(1) (2) 

56.68° 

(99) 

52.5° 

(10) 

189.35° 

at 760 mm. 

(27)i 

(31(4) (51(0) 

56.G° 

(10) 

51° 

(25) 

189° 

at 771 mm. 

(2S) 

63.80° 

(7) 


(17) 

50.65° 

(7) 

189° 


(12) 

62.53° 

(8) 

5G.3° 

(7) 

50.2° 

(22) 

188.8-189.4 

° 

(29) 

62.5-63.2° (9) 

(21) 

(99) 

50.05° 

(23) 

188.6-189.4 


(30) 

62.5° 

(36) 

56.18° 

(22) 

50° 

(20) 

188.5-189.5 

° cor. 

(31) 

62.3° 

(10) 

56.01“ 

(23) 



187.8° 

at 755.7 mm 

• (32) 


(11) 

56° 

(2)« 

[25) 


186° 

at 760 mm. 

(33) 

62.0-62.5° (9) 

55° 

(20) 



149° 

at 207 mm. 

(34) 

62° 

(12) (13) 




145.2° 

at 180 mm. 

(34) 


(14) (15) 




140.5° 

at 152 mm. 

(34) 

61.86° 

(99) 





139.0° 

at 141 mm. 

(34) 

61.8° 

(16) (17) 




135° 

at 122 mm. 

(34) 

61.7° 

(18) (103) 




130.1° 

at 101 mm. 

(34) 

61.65° 

(99) 





122° 

at 71 mm. 

(34) 

61.5° 

(19) (20) 




108° 

at 36 mm. 

(34) 


(21) 





102.5° 

at 27 mm. 

(34) 

61.4° 

(100) 





104-105° 

at 20 mm. 

(1) 


(102) (104) 




101° 

at 20 mm. 

(36) 

61.30° 

(22) 





93“ 

at 18 mm. 

(34) 

61.18° 

(23) 





94° 

at 11mm. 

(35) 

61-62° 

(24) 





85-8G° 

at 11 mm. 

(2) 

61° 

(19) (25) 







60-61° 

(26) 








[See also dickloroacetic acid 

(3:6208) and 

trichloroacetic acid (3 

:1150).] 
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MISCELLANEOUS PHYSICAL PROPERTIES OP 0 
Polymorphism of C. C is known definitely in the above three a, 0, and y forms and 
perhaps also in a fourth 3 form, m.p. 43.75° (23), although last could not be confirmed 
(22> cf. {7}. — The stable (a) form results from rapid condensation of vapor (23), by 
crystallization of C from aq. soln. {23), or from rapid cooling of fused C (37), although 
last method could not be confirmed (25); it is also obtained from the 0 form by seeding 
with a (9) or from y form by spontaneous transformation {20), or from either 0 or y forms 
at -20° {22). 

The 0 form results from cooling fused C especially if melt is first htd. above 67° cf. (9) 
{23), or from y form on stirring (23) (20) (37) (22) cf. (25) (7). 

The y form results from fused C on cooling without stirring (23) (20) (37) (25) (7). 

[For study of transformation points of a and 0 forms see (21); for studies of effect of 
pressure on m p. of C see (38) (39) (25) (8).] 

Density and refractive index for fused C. [Values for these constants are not in good 
accord, viz., D\ 5A = 1.3978 (40), Z>$ 5 = 1.3703 (41); nj> 54 = 1.4301 (40), 7$ = 1.4297 
(41). — For D 4 over range 80°-17G° see (36).] 

Vapor characteristics. (For study of vapor pressure of 0 over range 85-180° see (42), 
— For study of volatility with steam see (43).] 

Cryoscopic constant. [Molal f.p. constant for C is 5.2° (for 1000 g. C) (44) (37); for 
studies on use of C as cryoscopic solvent see (44) (45) (46) (47).] 

Association of C. [For studies on extent of association of C in CgHs soln. at 30° (11), 
in p-chlorotolucnc (3:8287) (48), in liquid HF (49), in ether (33), or in water (1-9.7% C) 
(50) see indie, refs ] 

Heat of combustion. [For studies on heat of combustion of C see (51) (52) (53) (54) 
cf. (55).] 

Exchange reactions. [For study of behavior of C noth D 2 0 see (56); with H;0 15 see 
(57).] 

Adsorption of C by various adsorbents. [For studies on adsorption of C from aqueous 
solns. by various forms of carbon (5S) (59) (60) (61) (62) (63) (64), by silica gel (60), by 
synthetic resins (65), by aniline black (66), by filter paper (67), by hide powder (6S), by 
viscose (69), by Zr(OH)2 (70), or by Fe(OH)j (71) see indie, refs.] 

[For studies on adsorption of C from nonnqueous solvents by wood charcoal (72) or 
from aqueous ale. by charcoal (73) or by casein (74) see indie, refs.] 

Distribution of C between solvents. [For data on distribution of C between aq. and 
ether at 18“ (75) or at 25° (76) (77) cf. (81); between aq. and benzene at 25° (78) or at an 
unstated temp. (79); between aq. and toluene at 25° (78) (SO); between aq. and isobulyl 
alcohol at 25° (80); between aq. and n-amyl alcohol at 25° (SO); between aq. and isoamyl 
alcohol at 25° (SO); between aq. and di-n-bulyl ether at 25° (5); between aq. and olive oil at 
25° and 37.5° (82) see indie, refs.] 

[For data on distribution of C between aq. and nitrobenzene at 25° ($0); between aq. and 
milts, of benzene nitrobenzene (83); between aq. and o-nilrotoluene at 25° (SO) (84) see 
indie, refs.] 

[For data on distribution of G between aq. and CHCI 3 (3:5050) at 25° (80) (85) (86); 
between aq. and CCk (3:5100) at 25° (SO) (S7) (85); between aq. and ElBr at 25° (SO) (77); 
between 05. and CHBr 3 at 25° (85); between aq. and Mel at 25° (80) (87) see indie, refs.] 
[For data on distribution of C between aq. and CS 2 at 25° (85); between aq. MgSOi or 
KzSOi solns. and di~n~bvXyl ether at 25° (88) (5); between acetone and glycerol at 25° (89) 
see indie, refs.] 
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Binary Systems Containing Q 

Azeotropic systems. [C with_ mesilylene (1:7455) forms a const.-boiJg. mixt., b.p. 102° 
at 760 ram., contg. 17 wt. % C (90); C with naphthalene (1:7200) forms a const. -boilg. 
mixt., b.p. 187.1° at 760 mm., contg. 78 wt. % C (91); C with o-cresol (1:1400) forms a 
const.-boilg. mixt., b.p. 187.5° at 760 mm., contg 54 wt. % C (91).] 

[C with 1,1,2,2-tetrachlorocthane (acetylene tetrachloride) (3:5750) forms a const.-boilg. 
mixt , b p. 146 25° at 760 mm., contg. 1.8 wt % C (91); C with pentachloroethane (3:5880) 
forms a const.-boilg. mixt , b.p. 158.65° at 760 ram., contg 9.9 wt. % C (91); C with hexa- 
cMoroeihane (3:4835) forms a const.-boilg mixt., b p. 171.2° at 760 mm., contg. 25 wt. % 0 
(27); C with 1 , 2, 3-< richloropropane (3:5840) forms a const -boilg. mixt., b.p. 154.5° at 
7C0_mm., contg. 10 wt. % (92).] 

(C with p-dichlorobenzcne (3:09S0) forms a const.-boilg, mixt., b'p. 167.55° at 760 mm., 
contg. 245 wt. % C (27); ,C with benzol (di)chloride (3:6327) forms a const.-boilg. mixt., 
b.p._ 189.1° at 760 mm , contg. 97 wt. % C (93).] 

IC with bromobenzene forms a const.-boilg mixt., bp, 154.3° at 760 mm., contg. II 
*t-% C (90); C with p-dibromobenzene forms a const.-boilg. mixt., b.p. 186 3° at 760 
mm , contg. 75 wt. % C (93).] 

Other Physical Data on Binary Systems Containing C 
C -f aq. [C is very eas. sol. aq. (32); for study of hydration at low temps, sec (94); 
fo* .f p./compn. data see (23). — Data on density of aq C is fragmentary but for D lo (40), 
(95), and (95) for certain concns. see indie, refs. (cf. (96) (97) (9Sj). — For 
refractive indices of aq. solns. of C see (20) (40) — For study of soly. of aq. in 0 4* Cell* 
see (105).] 

C -f HjSO<. [For densities, viscosities, and clcc. conductivity at 20°, 40°, and 60° 
over whole compn. range sec (12); for f.p./compn. data over range 46-100% C (no com- 
pound is formed) scc*(I8).J 

C + acetic acid. (1:1010) [For f p./compn. data and diag., eutectic m.p. —4.0°, 
contg. 22 mole % C, see (99) cf. (100) (103) ] 

C + dichloroacetic acid (3:6208). [For f.p./compn. data (100), eutectic mp. —10.5° 
contg. 30 7 mole % C (101), sec indie, refs.] 
c 4- trichloroacetic acid (3:1150). [For f.p./compn. data (100), eutectic mp. 17.5° 
48.5 mole % C (101), sec indie. refs.J 

C -f miscellaneous organic compds. of Order 1. [For f.p. /compn. data on following 
^•sterns see indie, refs: C + C e ll t (1:7400) (103); 0 + naphthalene (1 : 7200) (99) (17) (20); 

C + phenol (I;1420) (17) (16) (102); C + o-ercsol (1:1400) (16) (102);_ 0 + m-eresol 
(1:1730) (16); C 4- jxrcsol (1:1410) (16); 0 + a-naphthol (1:1500) (1G); 0 4 * 0-naphthol 
0:1540) (16); 0 4- thymol (1:1430) (16); C 4- gvaiacol (1:1405) (16); C + cetyl ale. 
0:5915) (99); C 4- mcso-crythntol (1:5S25) (14); C 4- benzoic and (1:0715) (100); C + 
(1:0690) (100); C 4- vx-toluic and (1:0705) (100); C + p-toluic acul (1:0795) 
(100); C + phenylacetic acid (1:0665) (100); C 4* annamic and (1:0735) (100); C 4- era- 
uL 0 ™ 1 0:0-125) (100); C 4- dimethyl oxalate (1 :0415) (103); C 4- dimethyl tueeinate 
jj:355G) (103); 0 + methyl cinnamatc (1:2090) (103); C 4* phenyl salicylate (“ Salol ”) 
JJ : *4I5) (99); 0 + pipcronal (1:0010) (99) (1D4); € 4- vanillin (1:0050) (101); C + aceto- 
(1:5515) (101); C 4- benzil (1:9015) (lOI); C 4- dibenzalactUme (1:9021) (101) ] 

. C 4- miscellaneous compounds of Order 2. [For f.p./compn. data on following system 
Uu * JC ' rc ^ 3 - : C 4- area (19); 0 4* ethyl carbamate ( urethane ) (19).] 
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Ternary Systems Containing C 

[For f.p. /compn. data and ding. of following systems see indie, refs.: C (a-fonn) -f phenol 
(1:1420) + naphthalene (1:7200) (17); C 03 form) '+ phenol (1:1420) -f naphthalene 
(1:7200) (17).] 

USE OF C IN FOODS AND BEVERAGES 

General. [For discussion of uso of C as fermentation and oxidn. inhibitor or stabilizer 
in fruit juices, carbonated beverages, etc. (sometimes as “Esterex" (106)), see (106) 
(107) (103) (109) (110); for study of persistence of C in such use see (111); for patents on 
such use eee (112); for studies of bactericidal action (113) or fungistatic props. (114) of 
C see indie, refs.] 

Toxicity of C. (For studies on toxicity of C sec (115) (116).] 

Detection and determination of C in foods and beverages. (For studies on detection 
and detn. of 0 in commercial preservatives (624), in non-alc. beverages (117) (118) or in 
wines (110) (120) cf. (117) see indie, refs.: for identification of C as BaXj (optical and 
crystallography props.) see (121) (623).] J 

preparation of c 

From acetic add. (For prepn. of C from acetic acid (1 :10W ) by chlorination at 250- 
500° without cat. (625), with CI 2 in sunlight (32), in light from Hg quartz lamp (122), in 
silent electric discharge (123), or more usually in presence of catalysts (123) (124) (125) 
especially sulfur (124) (126) (127) (128) (129), red P (123) (124) (130), iodine (124), mixtures' 
of red P + PCI 5 + I 2 (123) (124) (125) (131) (132) (133) (134), or in acetic anhydride 
(138) (139) at 100° or in vapor phase over NiCl 2 at 350° (140) see indie, refs.] 

[For prepn. of C from acetic acid (1:1010) by chlorination with SO 2 CI 2 at 115-120° and 
4-5 atm. press. (135) or in pres, of a little acetyl chloride (136) orin presence of dibenzoyl 
peroxide in CCU (70% yield (137)) see indie, refs.; for formn. of C from AcOH -f HQ on 
electrolysis see (141).] 

From trichloroethylene. [For prepn. of C from trichloroethylene (3:5170) with cone. 
H 2 SO 4 at 190-195° see (142) (143) (144) (145) (146); for patents on this process see (147) 
(148) (149) (150) (151) (152) (153) (154). — Note also thatH 2 SOj may be replaced by arom. 
sulfonic acids such as bcnzenesulfonic acid see (155). — Note also that a very similar 
process (156) starting from imsym.-tetrachloroethane (3:5555) doubtless first involves 
loss of HC1 to trichloroethylene.] 

From other chJoro-compounds. C is also formed by appropriate oxidation of many 
suitably constituted chloro-compounds [eg., for formn. of C from 1 , 2 -dichloroethane 
(ethylene (di)chloridc) (3:5130) with dry O 2 in u.v. light see (157JJ. > 

[For formn. of C by oxidation of unsaturated chloro-compds. see the following examples: 
l,2-dichlorobutene-2, iow-boilg. isomer (3:5360), high-boilg. isomer (3:5615) with ICMnOi 
in acetone (158); l,4-dichlorobutene-2 (3:6725) with KMnOj or 0 3 (159); 1,2,4-tnchIoro- 
butene-2 (3:9062) with aq. KMnO* (160); l,4-dichloro-2-methylbutene-2 (3:9204) with 
O 3 followed by KMn0 4 (161); 4-chlorobutadiene-l,2 (3:7225) with aq. alk. IvMn0 4 ( 162 ); 

. l,3-dichlorohexadiene-2,4 (3:9310) with aq. KMn0 4 (163); 3,3,6-trichIorohexadiene-l,4 
(3:9308) with aq. KMn0 4 (164); l,3,4,G-tetrachlorohexadiene-2,4 (3:9306) with aq. 
KMn0 4 (164); 3,6-dichlorohexatriene-l ,3,4 (3:9304) with aq. KMn0 4 (164); l-chloro-5- 
methoxypentadiene-2,3 with aq. KMn0 4 (165); ethyl 5-chloropenten-3-oate with aq.^ 
KMnC>4 (166); l-chloro-5-methoxy-5-phenylpentene-2 with KMnOi in acetone (35); 
chloroacetylene (3:7000) with NaOCl (167).] 

[For formn. of C from ethylene cblorohydrin (3:5552) by oxidn. with Cr0 3 (168); from 



177 


SOLIDS 


351370 


l-chloropropanol -2 (propylene a-chlorohydrin) (3:7747) by oxidn. with HNO3; from 1 , 3 - 
dicUoropropanol -2 (“ c'-dichlorohydrin ") (3:5985) by oxidn. with c one. HNO3 (169) cf. 
(170) see indie, refs.] 

(For formn. of C from chloroacetaldehyde (3:7212) by oxidn. with cone. HNO 3 (171) 
cf. (172), AgOH (172) or dil. Hj 02 (173); from chloroacetone (3:5425) by oxidn. with 
KMnOi (161) (174), Cr0 3 (174), HN0 3 (174), (175); from l-chlorobutanone -2 (3:8012) 
by oxidn. with HN0 3 (176) (177) see indie, refs.] 

From aminoacetic acid (glycine). [For formn of C from glycine with nitrous acid 
(40% yield (178)), with cone. HC1 + cone. HNO 3 (179), or from glycine hydrochloride 
with satd. aq. MgCk, CaCU, or ZnCfe + NaN 02 (180), see indie, refs ] 

From miscellaneous sources. [For prepn of C from ketene with CI 2 in gas phase, 
CCL, or dry ether, followed by aq. (1S1); from ketene with aq Ca(OCl )2 (182); from for- 
maldehyde + CO + HC1 gas at 180° and 800-900 atm. (183), for formn of C from a- 
trioxymethylene with SO 2 CI 2 in pres, of ZnClj or AICI 3 in s.t at 150° for 12 hrs (2); from 
methyl formate (1:1000) with SO 2 CI 2 in s.t. at 165-170° (2); from ethylene with CIO 2 
(184); from nitro-trichlo r omethane (“ chlorpicrin ”) in AcOH on exposure to light (185) cf. 
(186) (187) (188) ]_ 

[For formn. of C from a,0-dichlorovinyl ethyl ether (3.5540) on boilg. with excess aq. 
see (189) (note, however, that with ealed. amt. aq. ethyl chloroacetate (3:5700) results 
(190)); for formn. of C from unaj/m.-tetrachloroacetone (3:6085) by hydrolytic cleavage 
with aq. KOH see (191).] 

[For formation of C from its own derivatives, e g., chloroacetyl chloride (3:5235), chloro- 
acetio acid anhydride (3 : 0730), methyl chloroacetate (3 : 5585), ethyl chloroacetate (3 : 5700), 
or other esters, etc., see these compels.] 


CHEMICAL BEHAVIOR OF C 

Pyrolysis OF C 

[C on distn. through a red-hot tube decomposes giving (192) HC1 + CO + CH 2 O 
(1:0145) + sj/m.-dichlorodimethyl ether (3:5245). — C at 250-340° over ThOj, kaolin, or 
animal charcoal gives (193) HC1 + CO + CO 2 , but C merely boiled with activated car- 
bon_ undergoes no decomposition (194).] 

[G on htg. in tertiary bases such os dimethylaniline (195) or pyridine (196) decomposes 
into C0 2 + MeCl (3:7005), undoubtedly by way of formn. and decompn. of intermediate 
quaternary ammonium compds. (betaines) (196).] 

1C in dry ether or C#H 8 soln. on exposure to ultra-violet light decomposes giving (197) 
NCI 4 . fumaric acid (1:0895) + a substance which on shaking with aq yields glycolide 

(1:0667).] 

Reduction of C 

[G on reduction in aq. or aq. ale. alk. with H 2 in pres, of Pd or Ni (198) (199) (200), 
or C with chromous sulfate (201), or C with finely divided Fe (202), or C w aq EtOH in 
ultra-violet light (203), or C on electrolytic reduction (204) gives acetic acid (1:1010).-— 
Note, however, that attempts to effect bimolecular hydrogenation of C to succinic acid 
bavd been unsuccessful (205).] 

Oxidation of C 

1C on oxidn. with K 2 S 2 O 8 gives (206) methylene (di)chloride (3:5020); for study of 
oxidn. of C to COj with Ki&Oa see (207). — C (as NaA) on electrolysis gives (203) cf. 
(209) methylene (di)chloridc (3:5020), chloromethyl chloroacetate [Beil. II-19S, Hr- 
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(193)], and other prods. — For study of photochemical oxidn. of C with KMnOj in pres, 
of uranyl salts Bee (210).] 

Reactions Involving Substitution of H Atoms of Alkyl Radical of C 

Fluorination. The beliavior of C with F 2 appears not to have been studied: chloro- 
fluoroacetie acid is unknown; chloro-difluoroacetic acid [Beil. 11-201] although known has 
been prcpd. from difluoroacetic acid by chlorination. 

. Chlorination. [C with Cl 2 (211) in pres, of I 2 (212) gives dichloroacetic acid (3:6208) 
very likely accompanied by some trichloroacetic acid (3:1150).] 

Bromination. [C with Br 2 at 160° is claimed (213) to give chloro-bromo-acetio acid 
[Beil. 11-217, Il2-(204)], but this is best prepared by other means, e g., from a,/3-dichloro- 
vinyl ethyl ether (3:5540) by addn, of Br?, conversion by distn. to chloro-bromoncetyl 
chloride, and hydrolysis (214) (41) (215) (216). — Note that although dibromination of 
C to chloro-dibromo-acetic acid [Beil. 11-220] appears unreported, yet this product is 
obtd. by other means cf. (217). I 

Sulfonatlon. (C with CISO3H on wanning (218) or C with SO3 finally at 70° (219) cf. 
(220) gives sulfo-chloroacctic acid [Beil. III-593, IIIi-(208), IIIr(387)], hygroscopic ndls. 
of monohydrate from aq., m.p. 83° (219) (corresp. bw-acid chloride, oil, b.p. 70° at 3 mm ., 
D- *= 1.669, = 1.4920 (121); corresp. N,N,A',A'-tetraphenyldiainide, m .p. 210° 

(121)), accompanied (218) (220) by some chloromethancdisulfonic acid (chloromethionic 
acid) [Beil. 11-25], — For resolution of d,!-sulfochloroacetic acid see (219).] 

Miscellaneous substitution reactions. [C (as KA) on boilg. with aq. gives (222) the 
Bolt of chloromcrcuri-chloroacetic acid which with either acid or alk. gives glycolic acid 
(1:0430).] 

Reactionb Involving the — COOH Group of 0 
Acidic Strength of 0 

G behaves as a very strong monobasic acid; Neut. Eq. = 94.5. — [Ionization const, of 
C in aq. at 25° is 1.55 X KT 3 (223) (224), 1.51 X 10 " 3 (224) (225), 1.396 X KT 3 (226), 
1,378 X 10 -3 (227). — For examples of other studies of ioniz. const, of C in aq. see (228) 
(229); for study of temp, variation of ioniz. const, in aq. over range 0-40° see (227) (230); 
for H + cone, of C in aq. solns. (75), in aq. solos, of KC1 or NaCl (231) (234), or in buffer 
raixts. of C + NaX (232) (233); for studies of elec, conductivity of G in aq. soln. at 0° 
(235), at 60° (236), at 62.5° (45), or over range 0-78° (4) see indie, refs. — For discussion 
of resonance and acid strength of C see (237) (238) (239). — For study of “sourness " of 
C from taste aspect see (252).] 

IStudies of acid strength of C in other solvents include the following: in EtOH (240) (241), 
in n-BuOH (24) (242), in 60% methyl “ cellosolve " (ethylene glycol monomethyl ether) 
(243), in m-cresol (242), in ether (244), in formamide (245), in acetonitrile (246), in CeHc 
(247), in chlorobenzene (248), or in CHCla (244). — For studies on electrometric titration 
of C in CflHe (249), or use of indicators with C in C e He soln. (250), Bee indie, refs.- For 
studies of elec, conductivity of C in MeOH, EtOH, BuOH, acetone see (251).] 

Catalytic Effect of C upon Various Reactions 

The catalytic influence of C upon diversified types of chem. reaction has been extensively 
examined; although this matter cannot be recorded exhaustively, the following examples 
are cited. 

{For studies of catalytic effect of 0 upon the inversion of J-menthone to d-isomenthone 
in CeHe (253) or in chlorobenzene (254); upon racemlzation of methyl-phenyl-acetophenone 
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and of isobutyl-phenyl-acctophenone in various solvents (2551; upon I- /acetone reaction 
(224) (234) (256) (257) (232); upon hydrogen disproportionation of lunonenc (622) see 
indie. refs.J 

(For studies of catalytic effect of C upon the hydrolysis of ethyl formate in neutral salt 
solos, at 25° (258); of EtOAc (259) (235) in pres, of NaA or NaCl (259) (225); of sucrose 
( 2 C 0 ) (261) see indie. refs.J 

{For studies of catalytic effect of 0 upon formn. of ether from ethyl alcohol (262); upon 
depolymerization of paraldehyde (273) or of dimenc dibydroxyacctone (263); upon bromi- 
nation of ethyl acetoacetate (26-1) sec indie. refs.J 

[For studies on catalytic effect of 6 upon nitration of toluene (265) (266); upon decompn. 
of ethyl diazoacctate in C«Hs (253) (267); upon decompn. of nitramidc (268); upon rcarr. 
of A'-chloroacctanilide in chlorobenzene soln at 100° (2G9); upon rcarr. of A'-bromoacetani* 
lidc in chlorobenzene, CgHg, or ethylene (di)chloride (270); upon rcarr. of A'-iodoformanilide 
in atiisotc (271); upon rcarr. of AAbromobenzamlide in chlorobenzene at 25° (272) see indie, 
refs.) 

Salts of C 

This topic cannot be exhaustively treated here but following examples arc cited. 

Salts with inorganic bases. [NH*A, from C in abs. ale. with dry NHj gas (274). — 
Hydroxylaminc salt, HONHjA, cryst. from bodg. ale., m p. 124-125° (275). J 

(NaA. on electrolysis gives (208) (209) methylene (di)cblondc (3:5020), chloromcthyl 
chloroacetate (Beil. 11-198, Ilr (193) J, and other prods.; on btg. gives (276) polyglycoHd, 
for rate of decompn. by aq. sec (277). — KA, 3HjO (32); KA 1 (32) (277) (for study 

of rate of decompn. by aq. see (277)); KA.C, sparingly sol. aq (32). — AgX, spar. sol. 
cold aq., more readily in hot aq. (32); for soly. in IIA’Oj see (278); dry htg. gives (279) 
AgCl -j- polyglycolid; on htg. with a little aq. gives (279) AgCl + glycolic acid; for prepn. 
and study of activity coefficient in pres, of electrolytes see (2S0); for sensitivity to light 
see (281 ).J 

flfcX*, see (293); MgAj.2H 2 0, very sol. nq. or ole. (277); CaA-.HjO, very sol. aq. or ale. 
(277) (for use in cel worm control in 6oil 6ce (2S2)) ; SrA-, spar. sol. aq ale (277) ; BaAj.IIjO 
(32) (277) (293) (for use indetn. of C sec (121) (G23)) ; CuA?, 4HjO (274), CuAj^JIIjO (283), 
Cu.\ 2 (274) cf, (284); for study of electrolysis sec (2S5); for dissoc sec (2SS); for curious 
complexes with NHa and amines see (286) (2S7). — ZnA*. 2(47)11*0 (274). CdAj GlfjO, 
for prepn. (2S9), crystallography (290), dissociation (2SS), and conductivity (291) see 
indie, refs. — ■ I’hXj, spar. sol. cold aq. (274). — IIgA : , spar. sol. aq. (292). — IIg^ ; , spar, 
sol. aq. (292). J 

[Atf* sco (293). — MnAj.O.HjO (274); MnA* C.2II*0 (274); MnA« I-5H.0 (2S9).-- 
Ca^j.CHjO, m.p. 68-69° (2S9), for study of completes with pyndinc see (294). — MAj, 
3HjO (274), for complexes with various amines sec (293). — * 1 or studies on complexes of 
0 with iron salts see (274) (29G) (297),J 

Salts with organic bases (amines). [Aniline chUtroneelaie, m p. SS° (293) (best from 
C in thy ether treated dropwisc with aniline in dry ether with cooling (299); note that 
this salt with PjO* on eldg. gives (299) w-chloroacrtnnihdo, m p 136* <x>r.).~' 0 -Toluidty 
< IdoToacttale, m.p. 05*" (300). — p-Toluuhne chloroacctate, m.p. 07.5* (300) (note that this 
wit at 80-00° for 2 hr* (301) or with PjO* (302) gives chloroaceto-p-toluididr, m.p. 101* 

f»2».) 

«-Phmy!<thijlamine c Uaroacelalt, from 0 + base in EtOAc, m.p 03 G-01 4* u.c., 01.7- 
W5* cor. (303) — licnzylamint chloraettalt, from 0 -f Ua»» in EtOAr, ro p. 1 18 4-1 19 4* 
1190-120 0° cor. (303) (note tint this mp. is practically identical with forre<p 
>»nzyhmin e salt of trichloroacetic acid (3:1150) q v.). — ripm?inr l*t-(eJJ<rroGcxlaie), 
U5-H0* cor. (30 J ). — SmicarbaxAc MoroacttaU, m p. 111-112* (305). 
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Pkenylhydrazine chloroacetate, from C with phcnylhydrazinc in CgHe, m.p. 111° (308) 
(note that this product is definitely the salt since on titration with alk. it gives Neut. Eq. 
204.7 as against ealed. value of 202.6 (306); however, during detn. of m.p. it is undoubtedly 
converted to chloroaccto-phcnylhydrazide, m.p. 115° (307), directly obtd. from chloroacetyl 
chloride (3:6235) with phcnylhydrazine in ether (307)). 

Behavior of Acidic Hydrogen of 0 with Metals 
[For Btudy of rate of soln. of Mg in aq. solns. of C Bee (308); for behavior of 0 with Zn 
see (309); for study of 20% aq. solns. of C on silver bcc (310).] 

Esterification of C 

This book includes the following esters of C under their own individual numbers q.v.: 
methyl chloroacctate (3:5585), ethyl chloroaeetate (3:6700), n-propyl chloroacetate (3:0565), 
isopropyl chloroacetate (3 : 8160), n-butyl chloroacetate (3 : 8530 ),isobvtyl chloroacetate (3 : 8375) 
sec-butyl chloroacetate (3:8350), ter-butyl chloroacetate (3:8220), ethylene glycol ( mono )- 
chloroacetate (3:6780), ethylene glycol bis- (chloroacetate) (3:0720), p-methoxyethyl chloro- 
acctate (3:9285), dielhylene glycol (mono)chloroacetate (3:9390), trielhylene glycol ( mono )- 
chloroacetate (3:9588), and phenyl chloroacetate (3:0565). 

[For studies of rate of esterification of 0 under various conditions with MeOH (1:6120) 
(Sll) (312) (313) (314) (315), withEtOH (1:6130) (312) (313) (1) (310) (317) (318), with 
isobutyl ale. (1:6165) (319) (320), with amyl ale. (313), _or with neopentyl ale. (1:6812) 
(321) see indie, refs. — For studies on esterification of C with alcohols by BF 3 method 
(312) (322) or without cat. (328) see indie, refs.] 

[For patents involving esterification of 0 with ales. (323) by use of Clj (324) eee indie, 
refs.] 

[F or study of use of C in esterification of various carbohydrate derive. (32 5) or of cellulose 
(320) cf. (327). — Note that the chemistry of poly (vinyl chloroacetate) cannot be con- 
sidered here.] 

Addition Reactions of 0 with Organic Compounds 
Addition to unsaturated linkages. C in presence of suitable cat. adds to unsaturated 
linkages giving the corrcsp. esters [c g., C with propylene -f BFj at 66-70° gives (34.2% 
yield (329)) isopropyl chloroacetate (3:8160); 0 with butene-2 + ZnClj at 100° for 8 hrs. 
gives (330) sec-butyl chloroacetate (3:8350); similarly 0 with pcntcne-2 (1:8215) gives 
(330) diethylcarbinyl chloroacctate, b.p. 177-178°. — Note, however, that no record can 
be found of reaction of C with ethylene to give ethyl chloroacetate (3:5700)]. 

[0 with n-butylacetyleno (hexyne-1) (1:8055) in pres, of HgO -f- MeOH + BFj.EtcO 
gives (68% yield (331)) 2-(chloroacetoxy)hexene-l, b.p. 100-101° at 20 mm., D 2 ^ = 1.017, 
no = 1.4453 (331). (For addition of Br 2 to this prod, giving 67% yield 1-bromohexanone- 
2 «f 21% yield chloroacetyl bromide see (334)).] 

Addition to epoxy compounds. [C with ethylene oxide (1:6105) in dry ether at 0° for 
4 days (332) or at 50° under press, for 6 days (333) gives ethylene glycol mono (chloroacetate) 
(3:6780).] 

Conversion of € to Corresponding Acyl Halides 
Conversion of C to chloroacetyl fluoride. [C on distn. with fluorosulfonic acid (335) 
or C with KF -f benzoyl chloride (3:6240) (336) gives (yields: 30% (336), 15% (335)) 
chloroacetyl fluoride, b.p. 74° (335), 74-76° (336).] 

Conversion of C to chloroacetyl chloride. [C can by numerous methods be converted 
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to chloroacetyl chloride (3:5235) q.v. — Note also, however, that C with large excess 
PCls (4 moles) gives (337) tetrachloroethylenc (3:5460) aod other products.] 

Conversion of 2 to chloroacetyl bromide. {0 with Br 2 *f red P (338) (339) or with PBf 3 
(340) gives chloroacetyl bromide, b.p. 127° (33S) (340), D°- = 1.840 (810).] 

Conversion of C to Corresponding Anhydride 

G can by numerous methods be converted to chloroacetic acid anhydride (3:0730) q.v. 

Reaction's Ikvolvjko tee Cblorine Atom of C 
Reduction of 6 

See above as second heading under chemical behavior of C. 

Hydrolysis of C (or its salts) 

Hydrolysis of 0 to glycolic (hydroxyacetic) acid (1:0430) together with the formn. 
under certain conditions of diglycohc acid (1:0495) has been very extensively studied. 

Hydrolysis of 2 (or its salts) with aq. C on protracted boilg. with aq. (341) (342) (343) 
or C (as NaA or K&) on boiling with aq. (32) (344) (277) or C with aq. BaCOa (followed 
by pptn. of barium with HjSO* (3-45)) gives (88 7% yield (345)) glycolic add (1:0430). 

(For studies on rate of hydrolysis of C by aq. under various conditions (020) (342) (343) 
(346) (347) (348) (349) (350) (351), for study of influence of ultra-violet light (352) (353) 
(354) (355); for influence of temperature (356); for study of ord. and in heavy aq. (357); 
for heat of hydrolysis with aq. (353); for study of abnormalities of hydrolysis of Balts (359); 
for study of induction period of hydrolysis (360) (383); for acceleration of hydrolysis by 
colloidal Ag, AgjO, or CuO (349) sec indie, rcfs.j 

{For studies of quantum yields of hydrolysis of 0 and use as standard see (301) (362) 
(363) (364) (305M366) (3Q7) (353).] 

Hydrolysis of 2 (or its salts) with alkalies. C on hydrolysis with aq alkalies also gives 
glycolic acid (1:0-130) (for Btudics of this reaction sec (36S) (342) (346) (369) (370) (330) 
(371) (351) (372) (373); for studies of hydro!, of NaA by salts of weak acids (374), for 
study of basic catalysts (375), for effect of high press. (376) see indie, refs.] 

(For patents on conversion of C to glycolic acid (1 : 0430) by alkaline hydrolysis coo (377) 
(378); note, however, that the glycolic acid so formed may bo converted (379) to glycofld 
0 : 0667 ).] 

Note also that under the influence of the alkaline medium some of the glycolic add 
first formed may condense with unreacted C to give diglycohc acid (1:0495): for Studies 
of this aspect of the reaction seo (3S0) (381) (3S2). 

Behavior of C tcilh f>aSH or Its Relatives 

(G with aq. 15% KSH (384) or with freshly prepd. aq. 15% NaSH (385) at 05° for 1 hr., 
subsequently acidified, with HjSO< and extracted with ether, gives (99% yield (385)) 
m crcaptoacetic odd (thioglycolio acid) (Beil. III-244, UIr(05h HIr(l75}], bp. 107-103° 
ft 10 mm. (384) (3S5), m.p. ■* —16.5° (384), 7>$ “ 1.3253 (384) —Note that this prod. 
» also preparable by many other methods some of which are cited below.) 

(C (2 moles) as NaA. with NaSH as directed (3S6) (387) (388), or ns KA with KSH (3$D) 
(390), or a., js r aA with potassium sulfantimomtc (391) or sodium eulfostannatc (391), or 
M CaAj with excess Ca(SHh + II-S (3S1) gives (81% yield (3S7)) thiodigtyeoiic acid 
(thiodiaectic add), SCCITjCOOIDj (Bed. 111*253, HIr(S7), 111-078)1, ery*t. from 
AcOEt/Cell, <J;9) (38S) m p. 130° (3S3), 129* (3S7) (386).) 
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[C (2 moles) as NaA with nq. NajSj (392) (393) (394), with alk. or nlk.-carth polysulfidca 
(402), with Bodium sulfantimonato NasSbSj (391) or Bodium sulfnrsenato NajAsS^ (391) 
gives dithiodiglycolid acid, HOOC.CH* — S — S — CHjCOOII [Beil. III-254, HI l -(97), 
Ills- (179)1, lfts. from AcOEt/C 6 H 5 (1:9) (388) 108-109° (391), 106° (388). — Noto that 
this prod, on reduction gives mcrcaptoacctic acid (abovo): o.g., for reduction with Sn -f 
HC1 (395), with Zn + HiSO* (393) (396) (401) (402), with Na/Hg (397), by electrolytic 
reduction in H 2 SO; soln. using Pb electrodes (398), by shaking soln. of sodium salt with 
Fo powder at 38° under Nj (399), or by shaking with alanine or phenylalanine in 1% soln. 
in pres, of active carbon at 3S° under N 2 (400) see indie, refs.] 

Behavior of G with Various Salta of Inorganic Acids 

(For behavior with NaCN, etc., seo further below.) 

With halides. [C with HBr.5H«0 in s.t. at 160° gives (403) bromoacctic acid [Beil. 
11-213, IIi-(95), Il2-(201)], m.p. 49-50°, b.p. 20S°; however, C in nq. KBr at 50° shows 
only very slight tendency to formn. of bromoacctic acid (for Btudy of equilibrium seo 
(401)).] 

[0 with nq. KI at 50° (405) (400), or C with Nal in ncctono at room temp. (407) (or 
in ethyl methyl ketone, diethyl ketono, or AcOEt (407) but not in EtOH (40S)) gives iodo- 
acctic acid, cryst, from much pet. ether (405) (409), m.p. 83° (105), 82° (406); for study of 
equilibrium of C with KI in nq. at 50° seo (404); of G with KI or Nal in acetone (ionic 
reaction) see (410).] 

With salts of inorganic sulfur, nitrogen, or phosphorus adds. [0 with aq. Na;SOa 
gives (41) (412) salts of sulfoacctic acid [Beil. IV-21, IVi-(312), IW(531)]; for study of 
rate of reaction of KA with Nn;SOj, KeSOa, or (NH^sSOj under various conditions see 
(214) (413).] 

[The salts of C with aq. Nn-SjOj give tho corrcsp. salts of “ glycolic acid thiosulfate ” 
(carboxyincthyl hydrogen sulfate) [Bell. III-235, IIIi-(97), III2-(171 )]j for studies of this 
reaction seo (414) (415) (41G) (417) (418).] 

Tho alkali salts of C with nq. alkali nitrites givo the corrcsp. alkali salts of nitroacetic 
acid; in fact from a cone. nq. soln. of the potassium nitroacetate, treatment with tho ealed. 
arat. of cone. HC1 and extraction with much ether gives (70% yield (419)) (420) free nitro- 
acetic acid [Beil. 11-225, IIr(09), II— (207)], m.p. 87-89° dee. (420). — However, even 
nq. solns. of tho alkali salts of nitroacetic acid on warming readily lose CO* yielding nitro- 
methano [Beil. 1-74, Ii-(19), I— (40)], b.p. 100.80-100.86° at 760 mm. (421), f.p. -29.2°, 
Dl 5 = 1.1322 (421), «d = 1.38056 (421), and although this product is now commercially 
available from other sources, tho reaction is of considerable interest in connection with 
C. — [For studies on tho prepn. of nitromethano from KA + KNOj (yield 47% (422)) 
(423) (424) or from NaA -f NaNO» (yields; 70% (428), 5S% (426), 53% (429) (430) (431), 
35-38% (425)) see indie, refs. — For studies on rate of dccompn. of nitroacetic acid in aq. 
soln. at 20° (432), in HCI, or in acetate buffered solns. at 17.81° and 9.78° (433) cf. (434) 
(435) (436) see indie, refs.] 

[Tho behavior of C with NaNj appears to bo unreported; note, however, that ethyl 
chloroacetato (3:5700) with NnNj gives (437) ethyl azidoaectatc [Beil. 11-229, IIi-(lOl), 
IIj-(208)], which upon hydrolysis with aq. KOH gives (437) aridoacetic acid.] 

[For behavior of C with aq. NaaPOi at 85° see (438).] 

Behavior of C with Hydrocarbons 

C with certain aromatic hydrocarbons or their halogen derivs. at elevated temp, but 
without cat. condenses with elimination of HCI to give arylntcd acetic acids [e.g., C with 
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naphthalene (1:7200) at 180-185* for *18 hr». glm (JM) t* (Mf/2 4 ?)) 

C with l-chloronaphthaleno (3:CS78) in RNirrnlly pimtW Mtfau fi/M (j’/i) hhitrtb- 
napht?ialen<s?-acctio acid, top. 124*: for generally HWtbit'iiii* Uhnvhrf f,1 h viHr 
naphthene, anthracene, fluorene, and even certain pheuolx and wuluf* t'*> (f ‘/r) j 

Behavior of Chlorine Atom of C with Organic OH oral Hlf ffutHnbU 
With alkoxides. C with excess alkali nlhoxidcs crmdciiw* with i UthUiuDnii rfi ki'.sh- 
chloride to give the corresponding nlhoxyncetic nridi (eg,, fj with M» f >li fUptftyi- Wh) 
(4UJ or probably aho MoOH /Ha(OMe); cf. (112) give* tiwthnxyiutUr m id (1 Jbbfy, 
C with abs. EtOH/XaOEt ^molca) gives (yield*, 03% (HI), 11(1% (Hit), 74% ((44)) 
ethoxyacetic acid (1.1070); 0 with N'aO-n-l’r in w-l'rOff giw* (01% yh Id (145)) »• 
propoxyacctic acid (Beil 111-233, IHi-(DO), U!~(170j), b j> 123" at 20 mm. (ItO), lOM* «t 
10 mm. (413), l){° » 1.0318 (116), n : J - 1.42219 (1 Ifi), with NiiO-u-Hu tflvm (Ml',*, 
yield (4451) (4.17) n-butoxyacotic ncid (Beil, II!f(l)0/, ilIj-()70)}, b p. 1 16 110*' id 10 )iil», 
(445), 113-114“ at 0-10 mm. (147), J>;° - 1.0213 (117), »«f? ~ 1 121131 (H7); 0 wllh Nn 
L'obuty late gives (441) isobutoxy acetic ncid (Belli. 111-2.33, JHi-(00>|, b p ||H" lit 1H MM 
(441), 114° at 9 mm. (417), Z>*° *» 1.0074 (117), n;? ~ 1 42001 ( HO), fi»nt»inliwm«t Mm\lM 
.of C with sodium denvs. of n-amyl ale. (1:0205) (115), «•) ienjl nJo (I dl'AIO) (lift), H- 
leptyl ale. (I:G210) (445) (448), n-octyl nlc. (1:6265) (115), i«1mhh| » (MiJlM (l»h) t{ 
(449), gcraniol (1:6270) (44S), 1-mcntbol (1:6010) giving (yl.).b 7« HI'.;, Wf 

(451), 75% (452)) I-mcnthoxyacctic acid (Bed. VI t -(25)), m ji 63 61‘ (1M)< hi n*\| |t|.' 
0:6180) giving (73% yield (453)) (44S) benayloxyncetio ncid; < In., m « Indio p (i* ) 

With alkali salts of mercaptans. C with alkali salts of meniiptims MiMlM i;Un )((« 
, ‘ 1 ‘ *’ ‘ 1 ‘ “ Imvo Iwi'H juijiiHo lilldhilWi 

Itb himiiji) nOa im-Odi’ 

\ : mm. (IM), i w | u,i M a) 20 mm, 

■ • • , , • • , «... 0 j m< ),„„ „ (ll || l (inrp (), ))m 

. . . ‘ m thloglyenlidaby metliylidiim), 

i-C (as NaA) with NaSEt in cone. nq. coin, lollowcd by nridUii-ntinn gives ( INI) ethyl* 
mcrcaptoacctic acid (Bed. III-21S, IIMM)], b p. 117-118“ at 11 mm. (160), 1IH-H0 9 nt 
10mm. (455), w p. -8 7" (150). Of - U4S7 (450). '"'■■■ 

acid, b p. 130.5-137” at 18 mm. (153), 133” at 15 mm. 

1483 (454), and iwrliropylmorcnptnnootie arid, bp. 12* • . ■ ' 

9 mm (435) have been rrlHirlnl »»<>' by alhylation of thioriyeolio and. — However, C 
(as Nil) with m «n ««'bi- »«» w, % H r >7), 87% (15SJ) «-liuty|. 

mcrcaptoacctic acid, b.p. 111-115* at H mm. (455) <“™n- H»™op; bnuqfl ostc, , w.p. 
95” (458)) for cmntlvnM im till' i-omcnc isobutyl (455) (!o9), icr.-blityl (455), and ter- 
butyl (460) arid, prepd. by oilier ■»»>» iodic. refa.-C to Nai) 

with NaS-n-C,Hi, aiw» (till) n-hcptylmcrcaptoacet,c acid J 

With phenols. C (US NaXS with salts of phenols, or often C with phenols in cep alk. 
aoln Marts to rive the concsp. arylovyacetic acids; this procedure comprises a valuable 
tS'te dertvaSon to the itoitiOcatKin (4©) of phenol, A)thou e h the pmducts of 
reaction o! 0 with all possililo phenols cannot bo reronded here, attention is directed to 
the 44 arytoxyaeotie acids derived from phenols of Order 1 comprising the summary on 
naee 641 of tiie “ Tables of Order 1 " (464), and to analogous aryl ovyaeotie acids occur- 
ting in tiiis present booh os follows: o-chloropbenoxyacetic acid (3 ; 4260) ; re-cblorophcnoxy- 

■ |i n-3325); 7>-ch!orophenoxyacctic acid (3.437u); 2,4-dichloropIienoxyacetie 
acid P- 4005V 2 4.5-tnch!orophenoxyacetic acid (3:4335). Many other indi vitjua) 
cases which cannot be mentioaed here may befound_by the usual search methods. 
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Behavior of C with Sails of Organic Acids 

With NaCN, KCN, etc. [C on conversion to NaA and reaction with nq. NaCN (465) 
(466} (476) (476) or KCN (467) (46SJ (460) gives (yields: 75% (460), 70% (468)) cyano- 
acetio acid (malonic ncid mononitrile) (Beil. 11-683, IIi-(253), IIs-(630)], ra.p. 69-70° (468), 
69° (470), 66.1-66.4° <cor. (467), 65-66° (471), 65° (472) (473); for use of this reaction in 
prepn. of malonic acid (1:0480) see (476).] 

Note, however, that the behavior of C or its salts with KSCN^NHiSeN, alkali xanthatea, 
etc'., is both complex and disputed and cannot bo detailed here. 

Behavior of (7 with Nils 

C with NH3 under various conditions gives aminoacetio acid (glycine) [Beil. IV-333, 
IVi-(462), IVs*(771)I. 

[For behavior of C with cone. aq. NII4OII ns method of prepn. of glycine (yields : GG- 
69% (477), 04-05% (478), 54% (470), 50% (480)) (481) (482) (4SG) (for numerous older 
refs, seo Beilstein) see indie, refs.: for extensivo studies on influence of conditions on this 
reaction seo (483) (477); for study of rate of amraonolysis of 0 see (484) (485). — For 
behavior of C with liq. NHj seo (487); noto that C in liq. NIIj with Nn splits out ealed. 
amt. NaCl and that no cynnido is formed (4SS). — For bcliavior of C with (NHOsCOs seo 
(483) (477) (489). | 

. [Noto that reaction of 0 with NHj docs not stop with formn. of aminoacctic ncid (glycino) 
but that unchanged 0 reacts with the latter to givo (489) (490) (480) iminodiacetic acid 
(“ diglycolamidic acid") IIN(CH 2 COOH) 2 [Beil. IV-365, IV, -(481), rVV(SOO)], and/or 
trimethylaraine-«,«',a"-tricarboxylic ncid ( 4 * triglycolamidic ncid ") [Beil. IV-369, IV,- 
(482), IVr(SOl)], also obtd. from 0 on fusion with ZnCIj /NIIj (492).] 

Behavior of C with Organic Amines 

With primary aliphatic amines. [0 with MeNH 2 ns directed (497) gives (racthylamino)- 
aqctio acid (N-methylglycino *= sarcosino) [Beil. IV-315, IVi-(46S), IVr(784)], but this 
prod, is usually prepd. in other ways. — Note, howover, that C (2 moles) with MoNHj 
(1 mole) + excess aq. NnOH gives (G3-71% yield (493)) (49-1) mcthyliminodiacetic acid, 
CHjN(CH 2 COOH)2 [Beil. IV-367, IV r (800)J, cryst. from aq. McOH, m.p. 226-227° dec. 
(495), 226° dee. (496).] 

[C with excess aq. EtNHj as directed (49S) gives ethylaminoacetie acid ' (7/ -cthylglyeine) - 
[Beil. IV-349, IV 2 -(787)], m.p. 180-182° dee. (499), 181.5° dee. (500). — Tho homologous 
77-alkyl glycines appear never to imvo been prepared from similar reaction of 0 with alkyl- 
amines, but for prepn. of 77-(n-propyl)glycino [Beil. IV-352], m.p. 196-193° dec. (499), 
77- (isopropyl) glycine [Beil. IV2-(7S7)], 77- (n-butyl )glycino, m.p. 192° (501), 77- (isobutyl)- 
glycine, m.p. 188° (501), or 77- (n-nmyl)glycine, m.p. 201° (501), by other methods see 
indie, refs.] 

With secondary aliphatic amines. [0 with nq. MesNH (502) (29) for 4 hrs. at 55° under 
press. (503) or with aq. ft 
aminoacctic acid (N,N- d 
182° (29), 17&-178° (503) 

hydo see (505)). — C with Et*NH similarly gives (506) 77,77-diethylglycino [Beil. 1V-3 oU, 

With tertiary aliphatic amines. [0 with MeaN (507) or G (as NaA) with M^N(50S) 
gives betaino hydrochloride (CHs)sN(Cl).CH:>COOH [Beil. IV-347, IV,-(470), I\s-( 

tVith primary aromatic amines. (See also below under ® r s.) [C with aniline in a 1 c 
ether boiled with a largo volumo of aq. (509), cf. (511), or G with aniline (3 moles) 01 e 
with aq. and subsequently made alkaline (510), or best C with aq. aniline heated in presence 
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of an acid acceptor such as aq. NaOH (512), nq. NaOAc <573) cf. <514), or other alkali or 
alkaline-earth hydroxides or carbonates <5 15) <51G) {517) <518) (519) Rives (yields: 100% 
(514), 00% (510), 80% (512)) phcnylamicoacetie acid ( A'-phenylgly cin e) [Beil. XIM68, 
XIIr(203)l, m.p. 127° (note that if htd. at, 200°, however, btmolecular condensation occurs 
with elimination of 211:0 and forma. (520) (521) of A r ,A r '-diphenyI-2,fklikctopipcrazme, 
m.p. 203® <520) (521) while distn. causes- loss of COj giving <522) A'-mcthylamlinc), — 
Note also that reaction or C with 2 moles- aniline <523), or further reaction of C with N- 
phenylgtycmo (above) m aq. alk. <524) (525) (514) (526>, gives (yields: 80-85% (520), 
50-00% (525)) phcnyliminodiacctic acid, C«HjN(CH : COOI1)i {Bed. X1I-180, XII t - 
(205)3, m.p, 152-155° dec. (526). — Note also that reaction of 0 with aniline in pres, of 
NaOAc gives <525) much A'-phcaylglycrao anilide, CsILNHCHjCONH.CcHs {Beil. XII- 
550), m.p. 112°) 

(Note that C with many other primary aromatic amines reacts in analogous fashion, 
but details cannot bo included here because of lack of tspacc ) 

With primary aromatic diamines. [C with o-pbcnylcnedsaminc in dry ether forms (327) 
a 1 : 1 cpd presumably to be regarded as salt — Hon ever, C (1 mole) with o-phcnylcnedia- 
mine (l mole) in 4 A' HCl refluxed <52S) for 45 mm and allowed to stand overnight (529) (530) 
gives (yields: 80-85% (529), 78-86% (530)) 2-(chloromcthyI)bcnzimidazoie > ndLs.from 
EtOH/AcOEt (528), pr. from dioxanc (529) or dry acetone (530), m.p. 165° (529), 160- 
101° (528), 150-100° cor (530), note that value is sensitive to rate of htg. (529) (530). — 
For studies of behavior of this product with many amines (529) (530), with aq. (530), KI 
in acetone (530) (531) see indie, refs. — For general study of ortho condensations leading 
to benzimidazole formn see (532) { 

With hydrazines. {0 (1 mole) with phenylhydrazinc (2 moles) in boilg. aq. ale. KjCOj 
(H mole) gives (533) (534) a mixt. of both («.phcnylbydrazinc)acctic acid, CsHjNfNH*)- 
CHiCOOH (Beil. XV-31G], this, from obs. EtOH, ro p. 168° (533), 167° deo. (535), and 
{/3-phcnylhydrnzmo)acctic acid, C«H 5 NH .NIICH-COOH {Beil, XV-321], Uts. from ale., 
m.p. 153® (536), 152-153° (537); for separation of these isomers see (533).] 

{For behavior of C with N,iV-diphcnylhydrazine in aq. Na»C 03 or NaOAc sec (538).) 
With aromatic primary amines also containing other functional groups. With amino- 
■phenols. {0 with p-armnophcnol on htg. in aq. soln. (539) (540) (541) (542) contg. also 
NaOAc (543) (544) gives (yields: 45% (544), 35% (539) N-(p~hydroxyphenyl)glycinc 
{Beil. XIII-48S, XIIIi- (171)) (this product has considerable interest as a photographic 
developer); for its purification sec (540) (545); for pat on its decompn. at 160-170° in 
ketone solvents ns method of prepn. of A^-methyl-p-aminophenol (Beil. XIII-441, XIIIi- 
(149)} sec (546). — Note also that in above reaction of C with p-aminophenol some N- 
(p-hydraxyphenyl)inunodiacetic acid (542) is also formed} 

BN/ft amino acids. (C with o-nminobcnzoic (anthranilic) acid in aq. soln. (547) prefer- 
ably also contg Na.COj (548) (549) {550} gives (yields. 85-89% (550), 70-80% (549)) 
(o-carboxyp heny I ) glycine (phenylglycine-o-carboxylic acid) {Beil XIV-348, XIVj- 
(544)}, ndls. from MeOH, rap about 215° dec <551); this product upon htg. lose3 C0 2 
giving indoxyl and is therefore an important intermediate in mfg. of indigo; for use of 
tha reaction for detection of C in wine by conversion to indigo see (120) cf. (117) — Note 
also that in above reaction of C with anthranilic acid some JV-(o-carboxyphenyl)iminodi- 
acetie acid {Beil. XIV-354, XIV!- (545)}, mp. 216° dec. (551), is also produced (551); 
although both phenylglyctne-o-carboxyh'c acid (Neut. Eq. 97.5) and N- (o-carboxyphenyl)- 
imioodiacetic acid (Neut. Eq 84.3) thus melt at same temp., their mixture melts at about 
200° (551).} 

With secondary aromatic amines. {G with N-metbylaniline on htg. <552) or better in 
aq. NaOH on 4-hr. reflux (553) gives (74% yield (553)) A'-metbyl-JV-phenylglycine {Beil. 
XII-473, XII|-(264)}, oil (B.HC1, m.p. 215-216° dec. (553)). — C with N-ethylaniline on - 
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htg, gives {554 J AT-ethyl-itf-phenylglycine [Beil. XII-475], oil. — C with diphenylaraine 
at 180-200° for 40-50 hrs. gives (5-10% yield (555)) N,N-dipheny]gIycine [Beil. XII r 
(264JM 

With tertiary aromatic amines. [C with dimethylanilinc at 100° (55G) fpr 12-18 hxs. 
(557) gives dimethyl-phenylbetaino hydrochloride [Beil. XII-474J, m.p. 194-196° {556}, 
from which silver oxide liberates {557} {558} free dimethyl-phenyl-betainc, m.p. 124-126° 
{557}, 123-124° {558}. — For corresp. betaine from N.jV-diethylaniline see {559}.] 

With tertiary heterocyclic amines. [C with pyridine on htg. {560} {561} {194} cf. (556} 
at 60° for 5 hrs, (557) gives N-(carboxyraethyl)pyridinium chloride (pyridinebetaine hydro- 
chloride) [Beil. XX-226], m.p. 202-205° dec. (560) (thought by (194) to be typographical 
error for 102-105° dec.). — For behavior of C with quinoline see (550).] 

Behavior of C vrith Amides, Thioamides, etc. 

This topic cannot here be treated in full, but the following cases are reported as examples. 

With urea. [C with carbamide (urea) might be expected under appropriate conditions 
to condense with elimination of HCl and formn. of urcidoacctic acid (hydantoic acid), 
NH 2 CONH.CH 2 COOH [Beil. IV-359, IV x -(477), IV r (792)], m.p. 169-170° (562} (563), 
160-101° (564), 160° (565), or its ring-closure product hydantoin [Beil. XXIV-242, XXIV r 
(287)], m.p. 220°; no report of the chemical behavior of C with urea can be found, however, 
the two above-mentioned expected products having been prepared by other means. — 
Note that f.p./compn. data on system C + urea have been recorded {19}.] 

With thiourea. [C with thiourea (the latter reacting in its isothiourea mode) gives ac- 
cording to conditions either isotbiohydantoic acid, H 2 N — C(=NH) — S — CH 2 .COOH 
[Beil. III-251, IIIi-(97)] (566) {567), or pscudothiohydantoin [Bed. XXVII-233, XXVIIr 
(303)], (568) {569} (570) (571) (572) (573).} 

With substituted thioureas. The behavior of C with substituted thioureas cannot be 
treated in full, but the following examples arc cited [for reaction of C with various mono- 
substituted thioureas sec {573} (574), with various disubstituted thioureas see (575) (576) 
(577)]. 

Methyl chloroacetate: oil, b.p. 131° (see 3: 5585). 

Ethyl chloroacetate: oil, b.p. 144° (seo 3:5700). 

Phenyl chloroacetate: m.p. 44-45° (sec 3:0565). 

o-Tolyl chloroacetate: oil, b.p. 127-127.6° at 10 mm. (578}. [From C with o-cresol 

(1:1400) 4- POClj in pyridine (574), or from chloroacetyl chloride (3:5235) with 
o-cresol (1:1400) at 130° for 4 hrs. (578); note that this prod, with AICI 3 at 140° 
undergoes Fries rcarr. giving (578) both 2-hydroxy-3-mcthyIphenacyl chloride [Beil. 
VIIIi-(649)], m.p. 67°, and 4-hydroxy-3-methylphenacyl chloride [Beil. VHI x -(550)], 
m.p. 144-145°.] 

m-Tolyl chloroacetate: oil, b.p. 153° at 30 mm. (580). [From chloroacetyl chloride 

(3:5235) with m-cresol (1:1730) (579) (580); note that this prod, with A1C1 3 at 150° 
gives (50% yield {580}) 2-hydroxy-4-methylphonacyl chloride [Beil. VIII-113, VIIIi- 
(550)], m.p. 101°.] 

/>-Tolyl chloroacetate: m.p. 32° (580), 29-30° (579); b.p 162° at 45 mm. (580); 

Z>f « 1.1840 (41), no = 1.5150 (41). [From C with p-cresol (1:1410) + POCI 3 
in pyridino (579}, or from chloroacetyl chloride (3:5235) with p-cresol (1:1410) at 
135° (580); note that this prod with Aids at 140° gives (580) 2-hydroxy-5-methyl- 
phenacyl chloride [Beil. VIII-111], m.p. 65° (580).] 

Benzyl chloroacetate: oil, b.p. 147.5° at 9 mm., D\ ~ 1.2223, nif = 1.5246 (581). 

[From C with benzyl ale. (1 : 6480) + HCI gas at 100° (581).] 
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p-Nitrobenzyl chloroacetate: oil, unsuitable as © (5S2). 

— — Phenacjl chloroacetate: unrrportcd. 

* /N-Chlorophenaey) chloroacetate: unreportcd. 

p p-Bromophenacyl chloroacetate: m.p 1037° cor. (5S3). 

p-Iodophenacyl chloroacetate: unreport «1. 

© p-Phenylphenacyl chloroacetate: m p. IIG® (5S4). (I'rom C (as XaA) with p- 
phcnylphenacyl bromide (5SI) (m.p. I 21 5-125.5’) in aq ale. on htg. (5S4).| 

© S-Benrylthiuronlum chloroacetate: mp I5t>-100’ (535). (Note that for eom*p. 
salts from diehloroncctie acid (3:G20S) and trichloroacetic acid (3:1150) m p. values 
ore respectively 178-179" and I4S-I49® (585) J 
© S-(p-Chlorobenryl)thiuronium chloroacetate: m p. 15S® ror. (5SC). (I'rom C (as 
XaX) with <S-(/»-chlorol>enzyi)thiuronium chloride (5SG) (rap 197") in ale. (5SG); 
note that corre-p. denr of trichloroacetic and (3 1150) lias m p I4S*eor.) 

© S>(p-nroraobenzyl)thiuromum chloroacetate: m.p 151° cor (5S7J [Prom C (as 
XaA) with £-(p4iromobcn*)I)thiuroniurn bromide (5S7) (m p. 213") in ole, (5S7); 
note that corrvpp. tienv. of trichloroacetic and (3 1150) has m p 14G* ror. (5S7) | 

© o-Chloroacetamide: m p. 1205-121 5° (5SS), 120’ (3S0), 119-120’ (590), 119 5* (591), 
118-120" (105), IIS" (312), 110 4-1109" (020) jProm mrthjl chloroacetate (3:55S5) 
(588) (501) or ethyl chloroacetate (3 5700) (590) (5S')) (592) (591) (595) (59G) (597) 
with cofd cone. XII*OI{ (78-8I9o yield (590)), or from cliloruaect j 1 chloride (3:5235) 
with dry XHj (597) ) 

© c^-Chloroacetanilide: cfyst from hot aq or 50‘J, ale . m p 138* cor (598), 130-137* 
(599), 13G* cor. (GOO), 135" (G01), KM-DS* (G02) (1GG), 131 5" (003) (G01), 131" (G05) 
(00G),_133-134® (CIO). (Prom 0 with aniline (000) in procure of I’jO» (COO) (G05), 
from 0 with aniline salts + I’Clj or SOClj (007), from rhlnroieetyl chloride (3:5235) 
with aniline (2 moles) «n ether (COS) (00.1), C«H* (C02) (001), nr ArOll /NaOAe (599) 
or with nnihne (1 mole) 4- aq. XaOII in C«1I« or toluene (C09), nr from rhlorowtic 
acid anhydride (3:0730) with aniline 4- IV (CIO) I Note that this «^chlnroirctaniI- 
ide with AlCIj (not more than 1.8 pts (Oil ) > at 225’ (GJ1) (012) Iroos IIC1 with rim: 
tloiurc giving (&5Cc yield (Oil) (012)) oxindolc |Bcil. XX1-2S2, XXlj-(2S9)J; wl«> 
that fcrcldoroacctanihde with air KOI! undergoes bimolerular condcu«ation giving 
(013) ,Y,.Y'-<lipheny l-2,5-dihotopiperatine, m p 2GJ® 1 
V «^-Chloroacet-o*toIuididet cry*t from dd nlr , m p II1-1I2* (014) (COf), III* (GI5), 

I i’rom 0 -f o-toliiidine 4- I’;Oi (015), or from rhloroacetyl chloride (3.5235) with 
Mnluidme (2 moles) in dry ether (010) or t «II< (01 1) ) |N'ote tlial this pnsl. with 
AlCIi at 225" lows HCl with ring chr'im* giving (012) 7-mcthj loxmdole, m p 2W% 
aiv» tint wiUi ale. KOI! it undergnr* bimolrctilar condensation giving (GI4J A\.Y- 
dj-o-t'd) 1-2,5-dilrtopiprrnrinc ) 

© w-Chlorwcet.p-toluldide: m p. 1M* (0)5). 1C2* (OOS) (017), 101-5* (<VV1) fProm C 
(2 moles) with jetnluidine (1 mole) at 89-CW* (017) in pn-enre of IVO k (015), or from 
f Warmer ty J chloride (3:523.5) with p-tnluidme (2 mole, > (r/h) m ether (lAt) ) |Nnt« 
tint tl.w ppnfl. with AIClj nt 230* for 2 hn Iw HCl with nng cbroirr pure (012) 
5-tsrthjj ot j ft< j 0 5 e [ivil. XXI-291), m p ICS* (012) ] 

*~Chlofoacet-.Y-b«jryUnilde: cry*t. from f<II»or Igr , m p 93-5-91 5* cor (0|5), 
93 9-03 w , (fJip), 925? -92 A* u c. (GJ9J (Prom ethyl chlorui/rtstc (3*5709) with 
*9- IwniyUmiur on fhsling In cold (019) cf {021). or from chi >roirrty1 rW-nJe 
0:22.15) wit}, Imiylunine 4- fl q. KOI! (018); note, however, tint the r*.m*p ibrt 
fnm diehlormertj j arid (3:G2tKl and from inch! -roaertie arid (1. II Ul \ hive aim 
tb* rime m p y , 93.8-9*, C* for. and 910 91 4* cor (019). r, S* *2* » 

th- rirr.^c ialt cf C with IxmryLmioe l.v* O p 119 9-1319* o-r ( V>1)J 
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3:1375 a,£-DICHLORO-n-BUTYRIC C 4 H 6 02CI 2 Bell. II - 279 

ACID (low-melting isomer) H H Uj- (124) 

(Crotonic acid dichloride) CI L C C C QOH Dj— 

U, 

M.P. 63° (1) (2) B.P. 132-133° cor. at 27 mm. (5) 

(3) (6) 124.5° at 20 mm. (6) 

02.5-03° (4) 

02° (8) 124-125° at 20 mm. (1) 

, 01° (11) 120° at 13 mm. (9) 

57-59° (5) 

[See also afi-dicMoro-n-butyric acid (high-melting isomer) ( isocrotonic acid dicfdoride ) 
(3:1903).J 

Colorless cryst. from pet. ether, Igr. or dry ether. — C is eas. sol. ale,, CeHg, CHClj, or 
CS2; spar. sol. cold Igr.; at 10.5° 3.28 pts. C are sol. in 1 part dry ether. — C deliquesces 
with a little aq. (5); C with 1 mole H 2 0 forms (4) an oil, probably a monohydrate (ortho 
acid), which in much aq. gives an emulsion gradually separating into two clear layers; 
note, however, that C has later (11) been claimed to be nonhygroscopic. 

[For prepn. of C from crotonic acid (1:0425) with CI2 in CS2 (1) (2) (3) (4) (11) or in 
CCI4 CS2 (6) in cold see indie, refs.; for formn. of 0 from isocrotonic acid (1:1045) with 
CI2 in CHCI3, CC1 4| or CS2 see (0) (4); for prepn. of C from its corresp. acid chloride (see 
below) by hydrolysis with aq. NaHCOa see (5) (9).) 

C boils at 212-210° under ord. press, with some loss of HC1 (4). 

[C with 6 pts. cone. aq. HC1 (satd. at 0°) in s.t. at 100° for 50 hrs. (1) is partially isomerized 
to the high-melting stereoisomer (isocrotonic acid dichlorido) (3:1903).J 

C behaves as a fairly strong monobasic acid of ionization const. K = 8 2 X 10 -3 (1); 
C with dil. aq. AgNOa ppts. the spar. sol. AgAj (5); no other salts, however, appear to have 
been reported. 

C with aq. NaOH in cold is neutralized without serious decomposition (4); Neut. Eq. - 
157 (11); however, if to the resulting soln. further cone. aq. NaOH is added (4) (7), or if 
C in ale. is treated with ale. KOH (G) (2), 1 HC1 is split away and the corresp. salt of a- 
chloroisocrotonic acid (3:IGI5) (accompanied by the salt of its isomeric a-chlorocrotonic 
acid (3:2700)) is formed. 

C with aq. NajCOj at ord. temp, is neutralized without decompn. (4); however, C with 
excess aq. Na^COa above 80° also is further attacked giving (4) (25-30% yield (4)) 1-chloro- 
propene-1 (3 : 7030), accompanied by some propionaldehyde (1 : 0110), a-chlorocrotonic acid 
(3:2760), a-chloroisocrotonic acid (3:1615), and other products. 

C in pyridine at 100° for 3 hrs. loses HCI giving (yield not reported (8)) a-chlorocrotonic 
acid (3:2760), m.p. 99.5° (8). 

' [0 with PCIs or SOCl 2 , although not actually reported, would be expected to yield the 
corresp. acid chloride; this a,0-dichloro-n-butyryl chloride, b.p. 163.3-164.3° cor. at 747 
mm. (5), 67.5-71° at 30 mm. (5), has, however, been prepd. indirectly from crotonic acid 
(1:0425) with PC1 5 (2 moles) at 160° for 2 hrs. (9) or from crotonaldehyde (1:0150) with 
CI2 at 0° in dark (5).j 

Methyl a^-dichloro-n-butyrate: b.p. 174-180° si. dec. at ord. press. (5), 82.7- 

85.7° cor. at 28 mm. (5); D\ 6 3 - 1.2614 (5). [From the above a,/3-dichloro-n-butyryI 
chloride with MeOH (5).] 
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Ethyl «,0-dichloro-n-butyrHte : b.p. 180-200° at 700 mm, (10), 97° &t 35 mm, {10}, 

90° at 35 mm {2}. JFrom C in abs. EtOH with dry BCi (2), or indirectly from butyr- 
chloral hydrate (3:1905) (1 mole) in EtOH with dry KCN {1 mole) below 15° (10); 
note, however, that this ester loses HC1 with great case even at ord. temp, giving 
ethyl a-chiorocrotonate (3:S523) and this dehydrohafogenation is greatly accelerated 
by KCN {10) ) 

a,8-DSchloro-n-butyr&mide: unreported. {Note that the amide from the higher- 

melting stereoisomer of C (3:1903) has m p, 121°.] 

3:1375 (l) Michael, Bunge, Ber 41 , 2910-2912 (190S). (2) Michael, Browne, Am. Chem. J . 
9 , 281-287 (1887) . {3) M ichael. Browne, J. prakt Chem (2) 30 , 171-1 7fi (1SS7). (4) Wjslicenus. 
Ann. 248 , 281-301 (1888). (5) Zeiacl, MonaUh. 7 , 300-370 (I88G). ( 6 ) Michael. Schultheas, 
J. prakt. Chem (2) 46, 238-210, 255-259 (1892). (7) Wiahccnus. Bet. 20, 1008-1010 (1887), 

(S) Pfeiffer, Ber 43, 3011-3012 (1910). (0) Clarke, J. Chem. Soc . 07, SOS (1910). (10) Chat- 
tarvay, Irvine, J. Chem Soc. 1929 , 1043-1044. 

(U) S telling, Z. physxk. Chem. B-24, 427 (1934), 


3:1380 cfs*l,2-DICHLORO-l,2- 
DIPHENYLETKYLEIfE 

(ns -a, a ~Di ch J orosti Ibcn e; 
cis-tolanc dichlonde) 


<Oj-» 

O-i-o 


C»H m CI, 


M.P. 03° (1} (2) (3) B.P. 178° at 18 mm. (5> 
(4) (5) (6) 

{7} (S) 

62-03° (9) 

63 ° ( 10 ) 

61° (11) 

60° (12) 

59.5-GO 0 (13) 

58° (14) 


Beil. V - 634 
Vi-(304) 
Vr- 


{See also tran3~l,Z-dichloro-l,2-diphenylethijlene (3 '4210).] 


Colorless ndls — C is much less sol inalc. than its higher-melting stereoisomer (3:4210); 
100 pts abs. ale. at 24.4° dis 10 51 pts. C (14), — C like its isomer is very sol. in ether. 

Note that C (the lower-melting tolane dichloride) has now been shown (12) to have the 
cis configuration, many earlier reports to the contrary notwithstanding. 

Note also that C (2 moles) with (1 mole) diphenylacetylene (tolane) (Beil. V-65G, W 
(319), V r (5G8)}, m.p. 60°, gives (12) a 2*1 molecular cpd., m.p. 67-69° (12). • 

0 on distn. is partially transformed (32% (14)) into its higher-melting trans stereoisomer 
(3;4210) q.v. 

Since the methods of prepn. and the chemical behavior of C are the same as those given 
in detail under its stereoisomer (3:4210) q.v they are not repeated here. 


3:1380 (1) Fuson, Ross. J Am. Chem. Soc. 55, 723 (1933) (2) Davidson, J. Am. Chem . Soe. 

40, 397-399 (1916) (3) Sudborough. J. Chem. Soc 71, 221-222 (1897). (4) Laehowicz, Ber. 

17, 1165 (1884). (5) Blank, Ann. 248, IT— 25, 33—34 (1888). (6) tdebennann, Homeyer, Ber. 
12, 1973-1974 (1879) (7) Lunpncht. Schw&nert, Ber 4, 379 (1871). (8) Zinin, Ber. *. 289 

(1871). (9) Standinger. Ber. 49, 1971-1972 (1916). (10) Onufrowicz, Ber. 17, 835 (1884). 

(11) Busch, Weber. J. prakt Chem. (2) 146, 50-52 (1036). (12) Bergmann, J. Chem. Soc 
1938,403. 405. (13) Stellmg, Z. phytik. Chem. B-24, 425 (1934). (14) Eiloart, Am. Chem J 
12, 231-253 (1890). 
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3 : 1385 1,7-DICHLORONAPHTHALENE 
(2,8-DlchIoronaphthalcne) 



C :o H«Cl; 


Beil. V - 543 
Vt- (263) 
Vf(446) 


G4° 

(19) 

B .P. 286° u.c. 

(5) 

63.5-64.5 

"(1) 

285-286° 

(2) 

63.5-64° 

(2) 



62.5° 

(3) 

(18) 


61.5° u.c. 

Ml 

(5) (9) 



(12) 

(13) 


61° 

(8) 

(12) 



Df s - 1.2611 (18) 

«d ! = 1.00921 (19) 


Lfts. from hot dil. ale.; ciyst. from ale., ether, or AcOH. — Sublimes readily.— 
Volatile with steam. 

[For prepn. of G from 7-chIoronaphthalencsulfonyl chloride-1 [Beil. XI-1G1J (4), from 
7-bromonaphthalenesulfonyl chloridc-1 [Beil. XI-166] (6), from 1-chloronaphthalenesulfonyl 
chloride-7 [Beil. XI-181] (2), from 7-chloro-l-nitronaphthalene [Beil. V-556) (poor yield 
(2)) (7), from 1-nitronaphthalcncsulfonyl chloride-7 [Beil. XI-187] (8) (9) (10) (11), from 
7-cliloronaphthol-l [Beil. VI-012, VIj— (30S)1 (12), from Iv or Na naphthol-2-suIfonate-S 
[Beil. XI-2S6, XIi-(G7)J (5) (13), or from naphthalcne-l,7-hw- (sulfonyl chloride) [Beil. 
XI-215] (14) on htg. with PClj as directed sec indie, refs.: from a-chloronaphthalene 
(3:6S78) with SO-CIj at 100-1 SO ° see (lo); from K 4,5-dichloronaphthalenesulfonate-2 
[Beil. XI-182] or from K 4,G-dichloronaphthalencsulfonate-2 [Beil. XI-182] on hjdrolysis 
in n 2 SO< or HjPOj with superb td. steam sec (16); from 4,(>*UchIoronaphthalene-2-sulfonyi 
chloride [Beil. XI-182] on htg. with cone. HC1 in s.t. at 290° sec (16); from 7-chloronaphthyl- 
amine-1 [Beil. XII-125G] via diazotization and htg. with CujCl- see (12); from S-sulfo- 
n3phthylamine-2 [Beil. XIV-750, XI Vt- (733)1 via diazotization and htg. the diazonium salt 
with PClj in PCU see (2); from 1,7-diaminonaphthalcnc [Beil. XIII-204] via tetrazotization 
and treatment with Cu pdr. see (17).] 

0 (1 g.) in AcOH (5 ml.) with highest concn. HXOj (2 ml.) yields (3) 1,7-dichloro-j- 
nitronaphthalenc [Beil. V-556], ndls. from MeOH, m,p. 138-139° (3). 

[C with CISOjH yields (1) (18) 1,7-dichloronaphthalenesulfonic acid-4 [Bed. XI-I62] 
(corresp. sulfonyl chloride, m.p. 118° (I) (18), corrcsp. sulfonamide, m.p. 226° (18))-] 

3:1335 (l) Hampson, Wcissbergcr, J. Chcm. Soc - 1936, 394. (2) Armstrong, Wynne, Chart. 
AYtrs 59, 189 (18S9). (3) Erdmann, Ann. 275, 257 (1893). (4) Arnell, Bull soc. chim. (2) 

45, 184 (18S6). (5) Claus, Volz. Bcr. 18. 3157 (18S5). (6) Sindall. Chcm . AYtrs 60, 5S (IBS®. 

(7) Armstrong, Wynne. Chcm. AYtrs 59, 225 (1SS9). (S) Palmaer, Ber. 21, 3261 (18SS). (9) 

« « .. .. — *•'" • * '' l — — =0 o* /igS9). 

■I (1SSS). 

.. (15) 
tvs 76, 

69-70 (1897). (17) Friedlander, Szymansld, Bcr. 25, 20S3 (1892). (IS) Armstrong, Wynne, 
Chan . AYtrs 61, 274-275 (1890). (19) Krollpfeiffer, Ann. 430, 19S, 201 (1923). 
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3:1400 1,3,6-TRICHLOROBENZEfIE 
(syw.-Tnchlorobenxene) 



CsH 3 Cls Beil. V - 204 
V r < 43) 
V 2 -(156) 


M.P. 63.0-63.8° 

d> 

B.P. 208.5° cor. at 763.8 mm. (2) 

63.5° cor. 

(2) 

(3) (18) 

SOS. 4° (H) 

63.4° cor. 

(4) 


63° 

15) 10) 
(?) (8) 


63.7° 

(9) 


61° 

(10) 



Colorless cryst.jcas sol. ether, C$He, Igr , CSj; spar. sol. cold ale. or 50% AcOH; volatile 
with steam. jFor thermal anal of mixts. of C with 3,2,4-trichlorobenzene (3:6420) or for 
m.p /compn. data on ternary system of C with 1,2,3-tnchlorobenzcne (3:0990) and 1,2,4* 
trichlorobenzene (3:6420) see (9) ] 

(For use of C in rafg. of electric insulating material see (12} (13).] 

| For prepn. of C from 2,4,6-tricbloronmhnc (Beil. XI 1-627, XII*- (312)) via diazotization 
and reaction with ale. (yield: 92% (14), 90% (15), 72.6% (8), 67% (33)) (4) (1) (1G) (17), 
or from 2,4,0-tribronjoaruline (Bed XII-663, XlIi-(329)] via diazotization end subsequent 
treatment with HC1 gas in ale. (18>, see indie, refs.; from 3,5-dichloroaniUne (Beil. XII-G2G, 
XIIj-(312)J via diazotization and reaction with CU2CI2 or Cu (yield 68% (5), 40-50% (9)) 
{4} see indie, refs ; from chlorobenzene-3 > 5-disulfonyl chlonde with 4 moles PC1 5 in s.t. at 
200-210° for 4 hrs. (60% yield (6)) or similarly from bromobenzenc-3,5-disulfonyl chlonde 
(7} see indie, refs } 

[For formn. of 0 from 2,4,6-trichloroiodobenzenc with ale. NaOEt see (39); from 1,3,5- 
trimtrobenzene with cone. HCl m s.t. at 260° see (20); from 2,4,6-trichloroacetophenone 
on fusion with KOH (10) or from 2,4,0-trichlorobenzaldehyde on warming with 50% 
NaOH or KOH {3} see indie, refs ; from chloroacctylene (3 : 7000) by polymerization m 
light sec (21), for formn. of C from CcHg or chlorobenzene (3:7903) mth Cl 2 at 400-700 6 
(22}, or from mixt. of m- and p-dichlorobenzencs with Clj + AICI3 (23} cf. (24), or from 
hcxachlorobenzcne (3 '4939) by cat. hydrogenation (25) see indie, refs.; from a-benzene- 
hexachlorido (3:4410) with ale. KOH, pyridine, or quinoline (9) from 0- or 7-benzenc- 
hexachlondes with ale. KOH see (9) cf. (26) ] 

(C with Clj in pres, of A1 /Hg yields (27 ) 1,2,3,5-tetrachlorobenzene (3 . 0915) ; for behavior 
of 0 with hq. CI2 yielding addn. products 6cc (28) ) 

[C with MeOH/NnOMe in s t. at 180° yields mainly (29) 3,5-dtchloroanisole, m.p, 39° 
(29), accompanied by some 3,5-dichlorophcnol (3:1070).) 

(Q on hydrolysis with steam at 550-800° over cat yields (30) phioroglucinol (1:1620); 
for behavior of C with Fz see (31); for behavior of 0 with NHj at 700-800° see (32).] 

C on monomt ration, c g., by warming C (l g ) with 5 ml fumg. HNOj (D <= 1.49) at 
100° for 15 min., then pouring onto ice (38), gives (2) (8) (100% yield (38)) 1 ,3,5-iriehloro-2- 
nitrobenzene (Beii. V-247J, ndls. from ale., m.p 69® (8j, 67-CS® {3SJ. — C on dinitration, 
e g , by refluxing for l hr. a soln. of C (1 g.) in 5 ml. fumg, HNOj (D *= 1.49) 4- 5 ml, cone. 
HjSO, (38), gives (yield: 1 00% (38) (34), 82% (35), 80% (15J) (f4) (33) U,5-trichloro-2,4- 
dinitrobcnzenc [Beil. V-265), m p 131-131.5° (35) (36), 129-130° (34), 129 5° (14) (15) 
(3), 12$ 5° (3SJ (this prod, on hig. with 5 pte. aniline yields (38) l^,5-trianihno-2,4-<iinitro- 
benzene, m.p. 179-180° (38)). — C on trinitration, eg., by boilg, 2 days with mixt. of 
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1,3,5-TRICHLOROBENZENE 


200 


fumg. HN0 3 and fuing. H : S0 4 as directed {37) (39), yields (37) {33} {17} 1,3,5-trichloro- 
2, 4_, 6-trinitrobenzene (Beil. V-275), m.p. 187° {33), 193° {15}, 192-193° (39). 

C with cone. H 2 SO 4 is unchanged even after htg. 56 hrs. at 100° and is only partially 
sulfonated on htg. 6 hrs. at 100° with fumg. H 2 S0 4 (12% S0 3 ) {16); however, C with 3 pts. 
fumg. H 2 SO 4 (SO 3 “ 72%) htd. at 100° for 15 hra. completely sulfonates yielding {16) 

l, 3,5-trichlorobcnzene-2,4-disulfonic acid (corrcsp. disulfonyl chloride, m.p. 161.5°' (16) 
corresp. disulfonamide, m.p. 248° {16}). 

C with clilorosulfonic acid in CHClj (38) gives 1,3,5-trichlorobenzenesuIfonyl chloride, 

m. p. 35-40° u.c. {38}; this prod, with (NH^CQj readily yields (38) 1,3,5-trichlorobenzene- 
sulfonamide, m.p. 210-212° u.c. dec. {38). 

" *■ 432-433 (1932). {2) Beilstein, Kurba- 

* 2 (1933). (4) Korner, Gan. chim. ikd. 

S 197-198 (1918). {6} Olivier, Rec. Iran. 

trav. chim. 39, 643 (1920). {8) Holle- 
man, van Hacften, Rcc. trav. chim. 40, 74 (1921). (9) van der Linden, Ber. 46, 231-247 (1912). 

■ -49, 109-118 (1929); Cent. 1929, II 2162. (12) Ford (to 
1 1 U.S. 2,139,945-2,139.948, Dec. 13, 1938; Cent. 1939, I 

. 1 I) ZQnderwerko E. BrOnn, A.G., Ger. 670,460, Feb. 16, 

1933; Cent. 1933, 1 2770. {14} Jackaon, Lamar, Am. Ckem. J. 18, 667-668 (1896). {15} Backer, 

’ ~ 1177-1178 (1937). (16) Davies, Poole. J. Chem. Soc. 1927, 

& industrie 20, 781-794 (1931). (18) Hantzsch, Ber . 30, 
o lo, Am. Chem. J , 22, 53-54 (1899). {20} Lobry de Bruyn, 
(1896). 

1536 (1924). {22} TVibaut, van der Lande, Wallagh (to Dow 

"!3) Mouney- 
-413 (1920). 

: (27) Cohen, 

-324 (1936). 

1 1 Cent. 1932, 


(3l)Bancroft, "Whearty, Proc. Natl. Acad. Sci. 17, 183-186 (1931). (32) Heslinga, Rec. trav. 

chim. 43, 17S-180 (1924). {33} Jackson, — TTntf '“ 

Rec. trav. chim. 40, 451 (1921). (35) £ 

Borsche, Trautner, Ann. 447, 6 (1926). 

(38) Huntress, Carten, J. Am. Chem. Si 

u. Sprerostoffw. Nitrocellulose 38, 198-199 (1943); C.A. 38, 3962 (1944). 


3:1420 


l,l,l-TRICHLORO-2,2- 

DIPHENYLETHANE 


Ox 

CH— ( 

<0 


ChHuCIj 


Beil. V - 606 
Vi-(285) 
Vj-(510) 


M.P. 64° {1} (2) {3} 

63-64° (5) 

Colorless Ifts. from ale. — 100 pts. 90-92% ale. dis. at room temp. 5.40 pts. C; in hot' 
37.28 pts. C (4). 

[For prepn. of C from chloral (3:5210) with CgHe (2 moles) + cone. HaSCh (almost 
quant, yield) see (3); from chloral hydrate (3:1270) with CeHg + a little AlClj at 0° see 
(5) cf. {2}; note that both types of this same condensation take place through intermediate 
formn. of trichloromethyl-phenyl-carbinol [Beil. VI-476, VIi-(237)J, m.p. 37 , b.p. 145 at 
15 mm. {1} (corresp. acetate, m.p. 87.5° (1)) as formerly suspected (6) and subsequently 

confirmed {1}.] . _ . . ' , r* •«, m /tt * 

C on reduction gives various products according to conditions [e.g., C with JNa/Hg in 
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ale. is claimed (7) to give 1 , 1 -diphenylethane (Beil. V-605, Vi-(2S5), V2-(5G9)J, but this 
prod, was not obtd. in pure form and was accompanied by J,l-dichIoro-2,2-diphenylethylene 
(3: IG3S) (from C by loss of HC1 under alk. conditions)]. 

[C in boilg. 95% a!c. contg. trace of CuCI 2 witb finely powdered Al/Cu/Zn (Devarda) 
alloy or Cu/Mg (Arnd) alloy for 5-10 hrs. gives (13-19% yield (8)) 2,2,3, 3-tetrachIoro- 
1,1, 4, 4 tetraphenylbutane {Beil V**(676)], ndls from AcOH, m.p. 188-190° (8), accom- 
panied by some 2,3*dichloro-I,I,4,4-tetraphenylbutenc-2 (see next paragraph). C with 
Za dust -f* cone. aq. NH<0H in ale. soln gives (18) (4) stiibene (1:7250) + 1,1-diphenyl- 
ethane (above).] 

[C on reduction with H 2 m pres, of Pd/BaCOa in ale. /pyridine soln. gives (54-60% 
yield (9)) 2,2 l 3 1 3-tetrachloro-l 1 l,4,4-tetraphenylbutane (see preceding paragraph) ac- 
companied by both high-melting (137-138°) and low-melting (108-110°) stereoisomers of 
2,3-dichloro-l,l,4,4-tetraphenylbutenc-2 [Beil. Vr(0S5)]; using Ni as cat. the same prods, 
result (9) in lower yield sometimes accompanied also by l,l-dichloro2,2-diphenylethylene 
(3:1938) (from C by loss of HC3) ] 

[C on reduction by electrolytic means in various types of solution, with various metallic 
electrodes, and at various temperatures gives (10J (II) numerous products including 1,1- 
dichloro-2,2-dlpbenylethane (3:1938), l-chloro-2,2-diphenylethane {Beil V-60G, Vi-(2S5)J, 
l,Z,4,4-tctrapheny]butme-2 {Beil. Vi-(379), V*- (694)], etc.; for details see (10) (11).] 

[Cwith Cl* under suitable conditions should give 1,1,1 ,2-tet rachIoro-2,2-diph cnyl e than e 
{Beil. V-60CJ, m p. 85°, but this reaction has not actually been reported — However, C 
with a very large excess (15 pts.) pure liquid Br t gives (12) 2-bromo- 1 ,1,1 -trichloro-2,2- 
diphenylethane, m.p, 87.5° (12) ) 

{No mono- or di-nitration products derived from C have been reported.) 

0 on distillation (13), or on boilg. with alo KOH (2) (14) (for study of rate see (15)), 
or during course of other reactions involving alkaline conditions (see above) loses HGI 
giving l,I-dichloro-2,2-diphcnylethylcne (3:1938), m.p. 60° (2). 

{C with NaOEt in s.t. at 180° ultimately gives (2) cf. (ID) (and presumably through 
intermediate l,l-djcbloro-2,2-<ljphenylethylene (3:1938)) diphenylacetic acid (1:0705).) 

C with Na in CbHs refluxed 10-12 hrs. and then treated with ale. gives (17) cf, (2) (rans- 
l,2*diphenylethylene (stiibene) (1:7250), m.p, 124°, cis-1, 2-diphenylethylene (isostilbene) 
[Beil. V*633, Vj-(303), Vj-(539)), and diphenylacetylcne (tolano) {Beil. V-656, Vj-(319), 
Vj-(568)J. — C with Zn dust on dry distn. gives (13) stiibene (1 :725 0). 

{C in C«H« with A1CU gives (10% yield (20)1 1,1,2,2-tetraphenylethane [Beil. V-739, 
Vr(371), V r {C73», m p. 211°.} * 

{For use of C as addn. agent to improve lubricating power of mineral oils under high 
pressures see (19).) 

3:1420 (1) Chattaway, Muir, J. Chem. Soc. 1934, 701-703 (?) Hams, Frankforter, J. Am. 

Chem. Soc. 48, 3144-3150 (1D26). (3) Baeyer, Bet 5. 1098-1099 (1872). (4) Elba, J. praki. 
Chem. (2) 47, 45-48, 77 (1893). (5) Frankforter, Kntchevsky, J Am. Chem. Soc. 36, 1515-1518 
(1914). (6) Dinesmann, Compt. rend 141, 201 (1905). (7) Goldschmfedt, Ber. 6, 1502-1503 
(1873). (S) Brand, Ber. 54, 1995-1998 (1921), (9) Brand. Horn. J. prakl. Chem. (2) US. 
359-362 (1926). (10) Brand. Z. Elektrochem. 16, 669 (1910) ; Ber. Si, 2017 (1921). 

(11) Brand, Ber. 46, 2935-2942 (1913). (12) Schlenk, Ann. 493, 213 (1912), (13) Gold- 
schmiedt, Ber. 6, 9S7, 990 (1873). ^ (14) Baeyer^Brr. 6, 223 (1873). (15) Brand, Busse-Sundcr- 
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3:1430 l-CHLORO-2,2-b£s- CuHgGb BeiLS.N.480 

(P-CHLOROPHENYL)ETHYLENE 


M.P. 04-05° (1) 

Cryst. from lgr. — Note that C may occur as a minor impurity in technical grade “ DDT " 
(3:3298). 

[Por prepn. of C from “ p,p'-DDD " (3:3320) by elimination of 1 HC1 with ale. KOH 
(77% yield) see (I).] 

G on oxidn. with Cr 03 gives (84% yield (1)) 4,4 , -dich!orobenzophenone (3:4270). 
3:1430 (l) Haller. Bartlett, Drake, Newman, Cristol, et al. f J. Am. Chem. Soe. 67, 1600 (1945). 



3:1445 a-CHLOROACRYLIC ACID Cl C3H3O2CI Beil. I -401 

CIl2=i — COOII 1 1— 

lz— , 

M.P. C5° u.c. (1) (4) 

G4-GG 0 (7) 

G4-G5° (2) (3) (G) 


Cryst. from pet. ether (2), ndls. from ether (1). — Eas. volatile, subliming even at room 
temp. (1) (4); volatile with steam. 

[Por prepn. of C from a,a-dichloropropionic acid (3:6162) with ale. KOH see (4); from 
methyl a,0-dichloropropionate (3:9103) with aq. Ba(OH )2 (62% yield (2)) (1) or ale. 
KOH (5) see indie, refs.; from a-chloro-0-hydroxypropionic acid (a-cblorohydracrylic acid) 
[Beil. III-298] by distn. with H 2 SO 4 see (6) (7>; from trichloroethylene (3:5170) with 
formaldehyde or paraformaldehyde -f H 2 SO 4 as directed see (3).] 

C on treatment with AgoO dec. yielding (1) Ag -f- AgCl. 

C with fumg. HCI in s.t. at 100° yields (5) (4) a,0-dichloropropionic acid (3:0S55), 
m.p. 50°. 

[The esters of C (usually prepd. from the corresp. alkyl a, 0 -dichloropropionates by 
elimination of HCI) have assumed special importance because of their ability to polymerize 
to useful resins; for methyl a-chlqjoacrylate see 3:9096; for ethyl a-chloroacrylate see 
3:9242; for sec-butyl a-chloroacrylate, and its mechanism of polymerization, see ( 8 ) (9); 
for studies on the electrical properties of 0 -chloroethyl a-chloroacrylate see (I0).J 
C readily polymerizes in ultra-violet light or in pres, of peroxides (2). 

3:1445 (1) Werigo. Werner, Ann. 170, 168-171 (1874). (2) Marvel, Dec, Cooke, Cowan, 
J. Am. Chem. Soc. 62, 3495-3498 (1940). (3) Imperial Chem. Ind., Ltd., French 845,230. Aug. 
16, 1939; C.A. 35, 1070 (1941); Brit. 528.761, Nov. 6. 1940; C.A. 35, 7975 (1941). (4) Otto, 
Beckurts, Ber. 18, 241-246 (1885). (5) Werigo, Melikov, Ber. 10, 1499-1500 (1877). (61 


• t . 
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3:1460 3,4-DICHLOROPHENOL CsHiOCfe 


M.P. 65° (1) (3) B.P. 253.5* at 767 mm. {2) 

08° (2} 


Be3. VI - 190 
VIj-(103) 
VI 2 -(179) 


Ndls. (from CoH* by addn. of pet. ether (2)). — Volatile with steam (1}. [For study 
of ionization const sec (4) 1 

* o 4 4:-ui *•-. m-n ^ .4. 4* .. 3n gec (2 j {3 j {5} {1) j 

(2-chloroquinizarin) 

(B *3 at 195-200* see (7) 

(S}; for use of C in prepn. of tetrachlorofluoran [Beil. XIX-HSJ, to p, 255°, by htg. with 
phthalic anhydride see (3).J 

0 dis. cas. in cone. HjSO-iJ on stdg small pi of 3,4-dichlorophenol-O-suUonic acid sepa- 
rate; these are sol. in aq., ale , AcOH, EtOAc; insol. in CtH 6) pet cth.; spar. sol. CHCb; 
cryst. from latter, m p. 75-76° (6). 

C on htg with mixt of fumg. HzSOi (25% SO3) + cone. H2SO4, and resultant solid 
treated with cone. HNO3 ( D « 1.5) as directed (1) gives (69% yield (1)) of 3,4<lichloro-2- 
nitropbenol, yel odls., from It. pet. ether, m.p. 76° (!)• 

C dislvd. in 3 pts. AcOH contg. anhyd. NaOAe, treated with Cfe and the prod. pptd. by 
addn. of aq., yields (5) 2,3,4-trichIorophenol (3:2185) 

(5 dislvd. in aq. NaOH and shaken with (CHa^SO* yields (2) the methyl ether, 3,4- 
dichloroanisole, m.p. —8° (2). 

3:14G0 (1) Hodgson, Kershaw, J. Chem. Soe. 1929, 2922. (2) Holleman, Nee. trav. cfiim. 37, 
102-104 (1918). (3) Badwcbe Anilin- und Soda-Fabrik, Cer. 150,333, Nov. 14, 1904; Cent. 3901, 
II 1G73. (4) Murray, Gordon. J. Am. Chem. Soc. 57, 110-111 (1935) (5) Groves, Turner, 

Sharp, J- Chem. Soc 1929, 523- (G) Kroay. Nee Imp. chim. 48. 1084-10S5 (1930). (7j Gubel- 
tnann, Lee (to Newport Co ), U S. 1, 055,402, Jan. 10, 1928, Cent. 1929, 1 3149. (8) Gubelxnann, 
U.S. 1,655,803, Jan- 10, 1928, C.A. 22, 966 (1928). 


3:1475 3,6-DlCHLOROBENZALDEHYDE CjILOCIj Beil. S.N. 635 

Cl 

CHO 


M.P. 05° (1 ) B.P. 235-240° at 748 mm. (1) 

Colorless ndls. or lfts. from pet. ether or dil McOH fl). — Spar. sol. hot aq. but cas. 
volatile with steam — Eas. sol. most organic solvents. 

[For prepn. of C from 3,5-dichlorotoluene (3:6310) via chlorination to 3,5-dkhloro- 
bcnzal (di)chlonde (3:0370) and subsequent hydrolysis with cone. H ; SOj (70-80% overall 
yield) see U) (4),J 

0 with Fatd. aq NaHSCh yields a cpd. C NaHSChi; this is exceptionally sol. in aq., and 
on htg. the soln. yields C (1) 

C on oxkln. with excess KMnO< at 100° gives (74% yield (1)) 3,5*13chlorobenzoic acid 
(3:48-10), m p, 188° (1). — C with 50% aq. KOI! for 4 hrs. at 100° gives (90% yield {!)) 
3,5-dichlorobenzyl ale., cryst. from CtHe, op. 82° 0), and 3,5-diclilorobearoic ac (90% 
yield {«) (3:4840). 


o 

Cl 
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C! with PCI* gives (80% yield (1)) 3,5-dichIorobenzal (di)chloride (3:0370) cryst. from 
MeOH or dil. AcOH, m,p. 36.5° (1). 

C on nitration with fumg. HNO3 (D = 1,48) at 0° as directed (2) gives (99% yield (2)) 
3,5-dichloro2-nitrob(*nzaldehyde, cryst. from AcOH or Igr., m.p. 91,5° (2), 91° (4). [This 
dcriv. yields an oxime, m.p. 97?, a phenylhydrazone, m.p. 175°, and on o?ddn. with KMnO« 
gives 3,5-dichloro-2-nitrobenzoic ac., m.p. 194° cor. (2).] 

C htd. with NaOAc -f- AC2O for 18 hrs. at 180-210° gives (76% yield {!)) 3,6-dichlorocin- 
namic acid, ndls. from Cells + pet. cth. or from dil. AcOH, m.p. 176° cor. (1). 

[For conversion of C to 3,5-dichlorostyrcne (6) (6) in a reaction with McMgl giving 
(yields: 69% (5), 55% (3» 3,5-dichlorophenyl-methyJ-carbinol, m.p. 46° (3), b.p. 126° at 
4 mm. (5), no *= 1.6573 (5), and dehydration of latter with KHSO« (43% yield (5)) sec 
indie, refs.] 

(Q 3,6-DichIorobenzaldorime: cryst. from Igr., CeH# *f pet. cth., or clil. AcOH, m.p. 
112 ° ( 1 ). 

© 3,6-Dichlorobenzaldehyde phenylhydrazone: yel. ndls. from pet. eth., m.p. 106.5° (1). 
— 3,6-Dichlorobenzaldehyde />-nltrophenylhydrazone: unrecorded. 

3,6-Dichlorobenzaldehyde 2,4-dinitrophenylhydrazone: unrecorded. 

3,5-Dichlorobenzaldehyde semicarbazone: unrecorded. 

3:1475 (1) Aehgcr, Lock, Monatth. 62, 344-348 (1033). (2) Asinger, Monalth. 63, 386-387 
(1034). (3) Lock, Bdck. Ber. 70, 022-923 (1937)- (4) Ruggli, Zaeslin, Lang, Belt. Chim. Ada 
21, 1247 (1038). (5) Marvel. Overbcrger, Allen, Johnston, Saunders, Young, J. Am. Chem. Soc. 
08, 864 (1946). (6) Michalek, Clark, Chtm. & Ena. News 22, 1659-1663 (1944). 

3:1480 2,3-DICHLOROBENZALDEHYDE C 7 H 4 OCI 2 BeiL S.N. G36 

< ( ) >CHO 
Cl Cl 


M.P. 05-07° (l) 

Cryst. from 1:1 aq. EtOH. 

[For prepn. of C from 2,3-dichlorotolucne (3:6345) by bromination at 180-200° (pre- 
sumably to 2,3-dichlorobcnzal (di)bromide) followed by hydrolysis with cone. HjSO< at 
100-140° (71 % yield) see {1 ).] 

C with MeMgl gives (76% yield (1)) 2,3-dichlorophenyl-methyl-carbinol, m.p. 55-57°, 
b.p. 112-113° at 2 mm. (cofresp. 3,5-dinitrobenzoate, m.p. 145-146° (1)); note that dehydra- 
tion of the caxbinol with KHSCh gives (44% yield (1)) 2,3-dichlorostyrene. 

2,3-Dichlorobenzaldoxime : unreported. 

2,3-Dichlorobenzaldehyde phenylhydrazone: unreported. 

— — 2,3-Dichlorobenzaldehyde /-nitrophenylbydrazone: unreported. 

• * 2,3-Dichlorobenzaldehyde 2,4-dinitrophenylhydrazone: unreported. 

2,3-Dichlorobenzaldehyde semicarbazone: unreported. 

3:1480 (1) Marvel, Overberger, Allen, Johnston, Saunders, Young. J- Am. Chem. Soe. 68, 862 
(1946). 
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3:1490 2-CHLORONAPHTHOL-l OH 

00 “ 

M.P. G5° (1> 

64-65° (2) 


CioHrOCl Beil. VI - 611 
VV<308) 
VI 2 *(581) 


Ndls. from Igr.; exceptionally easily sol. in ale, ether, C«Hg. — More volatile with 
steam than the isomeric 4-chloronaphthol-l (3:3720) (use in sepn. (2)). 

(For prepn. of C from a-naphthol (1:1500) with aq. alk. NnOCl (3} (-1) (5) or with 
SOjClj in CHClj Boln. (18% yield, together with 42% yield of 4-chloronaphthoU (3:3720) 
(2)), ECe indie, refs.; from sodium 1 -hy droxyna phthaleneaulfonate- 2 (Beil. XI-269, XI j- 
(63)| with PCi s see <GJ; from 2-chlorO'l-hydroxynaphthalenesulfonic ocid-4 (l) by hydrolysis 
in boilg dil Hj ?04 see (l ) } 

C on stdg. in aq NbsCO* soln- gives blue flocks (7), 

0 with 1 mole Br 2 in 20% AcOH yields aim quant (7) 4-brorn o-2-chloro-naphthol-l , 
ndls., m.p, 112° (7). 

(0 with cone, HI (D =* 1 5) in bodg. AcOH for 12 hre reduces (4) to a-naphthol (l : 1500), 
but C is unaffected by SnCfo + HC1 in ale. even after 28 hrs ’ boilg. (4) } 

{C on oridn. with p-diamines gives (3> mdopbenob; 0 on coupling with diazonium salts 
gives (3) azo dyestuffs, cf. (1); C with isatm chloride IBetl. XXI-302, XXI i* (296)} yields 
(5) a chloronaphthalene indolmdtgo ] 

(0 dislvd. in a little nlc., made ammoniacal with cone. NHtOR, and treated at 5° with 
nitrosobenzenc in aic. gives <S4% yield (8)) 2-chloronapiithoquinone-l,4-monoamI-I 
(see under 3:3580), very red ndls from ale , ro p. 112° (S>. 

3.HW (1) Hodgson, Rosenberg, J. Soc Chem. Ind. 48-T, 287-2S9 (1029) (2) Lesser, Gad, 

Btr. 50. 072-973 (1923). (3) Halle and Co., Ger. 167,458, Jan. 22, 1906; Ctnt JDOfi, I 1067. 
(4) Frames, Steuble, J prakt. Chem. (2) 103, 383-384 (1921/2). (5} Bedrik, FriedlSnder. 
MonaUh. 29, 380*381 (1908). (0) Claus, Oefcler, Ber 15. 314 (1SS2). (7) WiUsmtcr, Schuler. 
Ber. Cl, 365 Note, 367 (1928). (8) Friedldnder, Sander, Btr. 57, 046-4*47 (1924). 
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3:1505 3,5-DICHLOROBENZOPHEN ONE CuH 8 OCI 2 Beil. S.N. G52 

(3,5-Dlchlorophenyl phenyl ketone) Cl 


4 

0 


c=o 


M.P. C5° (1) (2) 


Ndls. (from MeOH (1)). 

[For prepn. from 3,5-dichloro-4-annnobcnzopbenone (l) by removal of amino group 
via diazo reaction sec (1); for prepn. from 3,5-dichlorobenzohydrol by oxidn. with Cr 03 
(75% yield) see (2).] 

C fused for 3 lira, at 200° with a mixt. of KOH + NaOH gives (2) BzOH (1:0715) and 
a trace of m-dichlorobenzcne (3:59G0). 

® 3,5-Dichlorobenzophenone oxime: from C in ale. on refluxing 8 hrs. with NH 2 0H.HC1 
+ excess NaOH: after distilling off the alcohol, the mixt. of two stereoisomeric oximes 
is pptd. by pouring into aq.; sepn. of the two isomers can be effected by fractal, crystn. 
from dil. MeOH or dil. EtOH (1). 

«-/om (less-soluble isomer), pi or fine ndls., m.p. 137°. [With’PCW in dry ether, fol- 
lowed by water, this form yields quant. 3,5-dichlorobenzanilide, ndls. from dil. ale., 
m.p. 148° (1).] 

8-form (more-soluble isomer), constituting 70% of reaction mixt , pr. m.p. 118°. [With 
PCI 5 in dry ether, followed by water, this form yields a gummy product from which 
some benz-3,5-dichloroanilide, ndls. m.p. 148 5°, can be sepd. (1).] 

3:1505 (1) Waters, J. Chem. Soc. 1929, 2108-2109. {2J Lock, Rodiger, Ber. 72, S69-870 (1929). 


3 : 1535 4-CHLORO-3-METHYLPHENOL 
(4-Chloro-m-cresol ) 


OH C 7 H 7 OCI 



Beil. VI- 381 
VIi-(187) 
VI 2 -(355) 


B.P. 235° {D 
234-236° (11) 


M.P. 66 ° (1) {11} 

57° {2} 

55.5° {3} 


206 



207 


SOLIDS 


SPSS'S: 1550 


Note that C Is often designated in the literature as “ p-chloro-m-cresol ” or even as 
" 6-cUoro-m-crcsol care must be taken to avoid confusion with the isomeric 6-ch!oro-3- 
mcthylphenol (3; 0700). 

Odorless cryst. (from Igr.), — Volatile with steam (3). 

Both the low-melting and high-melting forms appear to be authentic; whether they are 
different cryst. forma baa never been detd. 

{For prepn of C from 2-chloro-5-aramotoluene (4-chloro-3-methylamline) (Beil. XII-871J 
via diazo reaction see (3); for commi. prepn. from m-cresol (1 : 1730) by chlorination with 
SO 2 CI 2 see (1) (4) (84% yield {II)).} 

[£ on monobrommation with Bra in Ac OH gives (8) 4-chIoro-6-bromo-3-methylphcnol, 
m p. 70.0-70.5° (8); G on dibromination yields (9) 4-chl 0 ro-2 ,6-dibromo-3-methyl phenol, 
ro p C8 5-69.5° (9) (for use of latter in bromometric detn. of C see {10}).] 

C treated with (CHj)*SO< 4- aq NaOH gives its methyl ether, 4-chloro-3-mcthylardsole, 
b p 213 5° {2}. {This methyl ether on oxidn with dil. IfMnO* {6 7 hrs. for 5 g.) gave 
(2) 2-ehloro-5-methoxy benzoic ac {Beil, X-143J, ndls. from dil AcOH (5), m.p. 1735° (2), 
170-171° (5), Neut. Eq. ISO 5. 

® 4-Chloro-3-methylphenyl benzoate: from C + BzCl 4- pyridine, pi. from ale., m.p. 
86° (2) (3). {This benzoate htd with 0.7 of its wt. of AICI3 for 10 min. at 140® gives 
by Fries rearrangement 100% yield {6} of 2-hydroxy-5-chforo-4-methylbenzophenone, 
yd. ndls. from dit. ale , m p. 142° (6) ) 

© 4-ChIoro-3-methylphenyl benzenesuUonate: from C + benzenesulfonyl chloride -f 
pyridme, pi. from ale., m p. GO® (3). {Note that this value Is numerically the same as 
ong £ and that the deriv must therefore be distinguished from it, e g , by mixed m p. 
or behavior with olk.J 

© 4-Chloro-3-methylphenyl p-toluenesulfonate: from C + p-totuenesulfonyl chloride 
-f pyridine, pi from ale (2) (3), ndls from It. pet {2}, m p. 98° (2} {3}. {Note that 
this denv does not distinguish C from 6-chloro-3*mcthylphenol (3:0700) or 2-chloro-3- 
methylphenol (3: 1035). J 

© 4-Ch]oro-3-rnethyJpheny3 N-tx-aaphthy]caibamate: from 0 -f a-naphtbyl isocyanate 
m presence of trace of tnmethyl- or tnethyl-amine in ether; cryst from Igr., m.p. 
153-154® (7>. 

3:1535 (1} Kallo and Co . Jnn 11, 1897, Gcr. 90,847, FricdlCndcr 4, 9-1 (1894/7). {2} Gibson, 

J. Chcm. Soc, 3926, 1425-1428. {3} Huston, Chen. J. Am. Chcm. Soc. 55, 4214-4218 (1933). 

(4) Lo-’chinger. U.S, 1.847,506, March 1, 1932, Cent 3932, II 1512, C.A 26, 2471 (1932). (5) 

Hodgson, Beard, J. Chon. Soc 1926, 164 (G) Jtobcnmund, Schnurr. Ann. 460, SO (1928), 

(7) French, W’irtel, J. Am Chem Sx 48, 1736-1739 (1920). (8) von Wolther, Zipper, J. prokt. 

C hem. (2) 91, 378-379 (1915) (9) Huston, Neeley. J Am. Chcm. Soc. 57, 2178 (1935). {10} 

Deshuv-es. M\lt. Ltbensm. llyo 32, 250-254 (1941) : C A. 37, 3023 (10-13). 

(11) Sah, Anderson, J. Am Chem Sx. 63. 3165 (1941). 

3; 1554) 2,6-DICHLORO-2 t 6- C g H J6 CI 3 

DIMETHYLHEXANE Ci Cl 

CUr-i-CH— CHr-i-CIt, 
cih cifj 

M.V. C(Wn a M 
C4® (2) (3) 

Colorless Ifts. or ndls., sol. in ale , ether, CHCh, or CeH« 

{For prepn. of £ from 2,5-dimethyihexinedio! -2,5 (Beil. 1-492, If(230), Ij-(557)J with 


Beil. I - 103 
I;- 

Ir(127) 
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fumg. HC1 (1} or AcCl {1) or in AcOH with HC1 gas (100% yield (31) see (1) (3); from the 
ring-closed internal ether of the abovo diol, viz., 2,2,5,5-tctramethyItetrahydrofuran 
[Beil. XVII-17], with fumg. HC1 see (2); for prepn. of C from 2,5-dimethylhexadiene-2,4 
(di-isocrotyl) [Beil. 1-259, I;-(122), l2-(237)] with HC1 in s.t. sec (2).] 

C on htg. boils at 180° with evolution of HC1 (1). 

[C on slow distn. at 12-20 mm. over C0 2 saturated soda-lime at 255-270° gives (3) 
by loss of 2 HC1 2,5-dimcthylhexndicne-2,4 (sco above), m.p. + 6° (2).] 

[For study of behavior of C with aq. ale. N / 10 NaOH see (4).] 

3:1550 (1) Henry, Compt. rend. 143, 405-407 (1000). (2) Pogorzclald, J. Buss. Phys-Chm. 
Soc . 30, 077-092 (189S); Cent. 1899, I 773. (3) Staudinger, Muntwyler, Ruzicka, Seibt, Held. 

Chim. Acta 7, 395-300 (102-1). (4) Tishchenko, J. Gen. Chem. (U.S.S.R.) 9, 13SO-1388 (1939): 
C.A. 34, 1011 (1910). 


3 : 15G5 2 ,4'-DICHLOROBENZOPHEN ONE 
' * (o-Chlorophcnyl p-chlor6phenyl ketono) 


C13H8OCI2 

|CI 


CO 


Beil, vn -420 

VHi — 


M.P. G0.5-G7.0 0 (1) (2) B.P. 214-215° at 22 mm. (2) 

GG° (3) (4) 

G4.2-G5.2 0 cor. (5) 

Pr. (from ale.). — [For crystallographic consts. see (3) (4).l — Sol. in most org. solv.; 
cryst, best from Igr. or cold dil, (CO-75%) ale. (2). 

[For prepn. from o-chlorobcnzoyl chloride (3:6640) + chlorobenzene (3:7903) + AICI3 
in CS2 sec (2); as by-product (besides 4,4 , -dichlorobenzophenonc (3:4270)) from p-chloro 
benzoyl chloride (3:6550) + clilorobcnzcnc (3:7903) + AlClj + CS2 sco (3), or from p- 
chlorobenzoic acid (3:4940) + chlorobcnzcno (3:7903) + AlClj (yield 9-12%) see (l).l 

[For fonnn. of C from l l l-dichloro-2-(o-chlorophcnyl)-2-(p-chlorophcnyl)cthylene 

(3; 1925) by oxidn. with CrOj /AcOH sec <5>-l 
[C with aq. NaOH + trace CuO in Fe bomb (or in pres, of Fe powder) at 240° for 6 hra. 
both ring-closes and hydrolyzes giving (87% yield (6)) crude 3-hydroxyfluorenone, m.p. 
184-192° (6).] 

@ 2,4 , -Dichlorobenzophenone 2,4-dinitiophenylhydrazone: m.p. 230-231° (5}. 

3:1565 (1) Newton, Groggins, Ind. Eng. Chem. 27, 1399 (1935). (2) Norris, Twieg, Am. Chem u 
J. 30, 397 (1903). {3} Montagne, Bee. tra t>. chim. 25, 385-387 (1906). (4) Jaeger, Z. Brut. 
50, 52 (1921). (5) Haller, Bartlett, Drake, Newman, Criatol, Magcrlein, Mueller, Schneider, 
J. Am. Chem. Soc. 67, 1599, 1602 (1945). (6) Britton, Moyle, Bryner (to Dow Chem. Co-). 
U.S. 2,377,751, Juno 5, 1945; C.A. 39, 4097 (1945). 

3J1595 2,6-DICHLOROPHENOL 


B.P. 219-220° at 740 mm. (2) cf. (3) 
80-85° at 4 mm. (2) 


OH 

OQC 


CeHiOCh 


Bell. VI - 190 
VM103) 
VM179) 


M.P. G7° (1) (2) 

GG-68° (8) 
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Cryst from pet. etb. with penetrating odor suggesting o-chlorophenol or (if dilute) 
iodoform. — Mise. with ale., ether, volatile with steam. 

{For prepn. from p-hydrovybenzoic ac (1:0840) by chlorination in AcOH followed by 
ehmin. of COs by htg in quinoline see (4J (5) (8); for prepn. from phenol (1:1420) by 
prelim. suHonation, subsequent chlorination in nitrobenzene, and final removal of sulfonic 
acid group by hydrolysis (70% yield {21) see (2) ) 

C is sol. in NaxCOs soln. {!>. {For study of ionization const, see (6}.I 
C 00 nitration (no details) gives 2,6-dichloro-4-nitrophenol {Beil. VI-2-41], colorless ndls. 
from aq., m p. 125* (7) 

C dislvd. in aq, alk. and shaken with (CHj)jSO* yields (I) (2) the methyl ether, 2,6- 
dichloroaqisole, b,p, 105-106° at 20 mm (2), Bp 10 1° {1). 

{For study of rearr. of ethers (8) or esters {9> of C see indie, refs.) 

— — 2,6-Dichtorophcnyl acetate: bp 125-126° at 17 mm., Djs ® 1.335, «f? * 1.5281 
(8). (From C with AcsO pyridine (93% yield {8)).f 
<g) 2,6-DichiorophenyI benzoate: m p. 74.0-74.5° (9). 

2,G-Dkhlorophenyl ^-nitrobenzoate: unreported. 

— — 2,6-DichiorophenyI 3,6-dinitrobenzoate: unreported. 

— — 2,6-Dichlorophenyl benzyl ether: m.p 39.5-40® (10J. 

2,6-Dichlorophenyl p-nitrobenzyl ether: unreported. 

<P 2,6-Dichlorophenoryacetic acid: ndls from aq , m.p. 134 5-135.0° cor. {9). {From 
C with chloroacetic acid (3 1370) + aq alfc (9] [ 

2,6-Dichlorophenyl W-pheayl carbamate: unreported. 

2,6-Dichlorophenyl N- (a-napbthyl)carbamate : unreported. 

2,6-Dichlorophenyl 2V-(d-naphthyi)CBrbamate: unreported. 

3:1595 (l) Holloman, liec trav. chim. 37, 96-103 (191S). (2) Ituston, Neeley, J. Am. Chem. 
Soc 67, 2177 (1935) (3) Scifart, Ann. Suppl 7, 203 (1870). (4) fiichardson, J. Chem, Soc, 

1937, 1364 (5) BhcWe. Smith, Powers, J Am. Chem Soc. 64, 14G8 (1932). {6) Murray, Gordon. 

J. Am. Chem, Soc. 57, 110-111 (1935) (7) Tarugi, Gaez chim. 1 tal. 30, II 490-491 (3900). 

(3) Tar hell, W.bon, J Am Chem. Soc G4, 1005-1009 ( 1942). (9) Tarbell, Fanta, J. Am. Chem . 
Soc. 65, 2J 72- 21 73 (1W3> (10) Huston, EMndge, J. Am. Chem. Soc. 53, 2262-2203 (1931). 


3:4010 8-CHLORONAPHTHOL-l 


M.P. 07° [\) 


Cl OH C 10 H t OCl 

0 ) 


Beil. VI — 
VL- 
VJj-(5S2> 


Ndb. from aq — Volatile with steam. 

{For forran. of 0 from S-ehioro-I-riitronaphthalene {Beil. V-556] by merely refluxing 
with aq. sec {!)) 

C b sol. in aq alk. giving orange-colored soln. which couples with solus, of diazonium 
salts (!}. 



3:1610 (1) TVorostorov. Koslow. Bcr. 69, 412-415 (1936), fc) Rv» „ . 

376.908, Aug. 7. 1023. Cor. 376.009, Aug. 11, 1023- Swiss fift Basel ' Cer. 

894* Cl) AVt.-Ges. Attilin-FabrikaUon, Ger. 402,6-12 • Sent 17 1033, IV 

Soc. Q, cm, Iml. Duct, Bril. 160,433, Juno 22, lag; cSin/lvIii " 2505 ' < 4> 
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3:1615 a-CHLOROIS 0 CROTONIC CH3 — C— H C 4 H S 0 2 C1 Beil. H- 415 

Acm noon-A n n,-(i80) 

(cts-2-Chlorobuten-2-oic xlUUU U Ul n®-(396) 

acid-1; atfo-a-chlorocrotonic acid) 


MJ>. 67.0-67.5° (1) 
f,G-67° (2) 

67° (3) 

66.2-66.5° (4) (5) 

6G° (6) (7) 

[See also a-chlcrocrotonic acid (3:2700).] 


Ndls. from aq. (2) _{4> (5); note, however, that from aq. solns. of salts acidification first 
ppts. C as an oil. — C is more sol. aq. than its stereoisomer; e.g., C is sol. in 15.3 pts. aq. 
at 19° {8}. — C is much more volatile with steam than its stereoisomer (3:2760) (4) (5). 

— C is spar. sol. cold but cas. sol. hot Igr. (8). 

Preparation. [For prcpn. of C from lower-melting form (m.p. C3°) of a,0-dicbloro-n- 
butyric acid (3: 1375) with excess 10% aq. NaOH at not above 10° see (4) (5) cf. (9).] 
Chemical behavior. C on htg. in s.t. at 150-160° for 12 hrs. (10), or with pyridine 
hydrochloride in pyridine 7 ds3*s nt room temp, or rapidly at 100° (2), or even slowly on 
steam distillation (11) is converted to the stcreoisomcric a-chlorocrotonic acid (3:2760), 
m.p. 99°. 

C on reduction with Na/Hg in aq. is dchalogennted j-ielding (12) (4) crotonic acid 
(1:0425), m.p. 72°; whether any isocrotonic acid (1 : 1045), b p. 169°, m.p. 15°, is formed 
at all is uncertain. 

C with CI2 in CS2 adds 1 mole halogen yielding (13) the same a,a,0-trichloro-n-butyric 
acid (3:1280), m.p. 59.5-G0°, also obtd. by like treatment of a-chlorocrotonic acid (3:2760). 

— The behavior of C with Br» appears to be unreported. 

0 behaves as a monobasic acid; dissociation const, at 25° is 1.5S X 10 -3 (14); Neat. Eq. 
120.5. 

Salts. [KA, ndls. from ale. in which it is much more sol. (viz., 1 pt. IvA in 22 pts. 99.5% 
ale. at 16.5° (4)) than its stereoisomer (use in sepn. (2) (9)), cas. sol. aq.; BaA«3J-4H®0, 
eas. sol. aq. but spar. sol. ale. (8); PbA».H®0, ppt. (S).] 

[For study of rate of reactn. of C with KjAsOa sec (3) ] 

The acid chloride of C is unreported. 


Methyl a-chloroisocrotonate: unreported. [However, for study of rate of esterifi- 
cation of C with McOH see (15).] 

Ethyl a-chloroisocrotonate: oil; see 3:9368. [Note also that C in EtOH with 

cone. HjSOi at 100° gives only (7) the stereoisomeric ethyl a-chlorocrotonate (3:8523).] 

tt-Chloroisocrotonamide: unreported. 

a-Chloroisocrotonamlide : unreported. 

— — tt-Chloroisocroton-a-naphthalide: unreported. 


3:1615 (l) Stelling, Z. physik. Chem ~ ' * 
Backer, van Oosten, Rec. trav. chim. I 
(5) Wislicenus. J3<r.20, 1008-1010 (18 
Ann. 432, 62 (1923). (8) Michael, 
thess, J. prakt. Chem. (2) 46, 255-2 
38,4 (18SS). 

(11) Wislicenus. Ann. 248, 337 (18SS). 
(13) Valentin, Ber. 28, 2661-2662 (1895). 
Michael, Oechslin, Ber. 42, 322 (1909). 


(12) Michael. J. prall. Chem. (2) 46, 270-272 (1892); 
(14) Oatwald, Z. physik. Chem. 3, 244 (1889). (15) 
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3:1618 rf,f-DESYL CHLORIDE 
(«-Chlorodesoxy benzoin, 
mx-chlorodesoxybenzoin, 
a-chlorobcnzyi phenyl ketone, ^ 

«-chloro-a-phenyl-acetophenone) 

M.P. 68° { 1 ) cf. (2) 

67.5° {3} (4) 

67.0-67.5° {5) 

67° (0) 

6(5-68° (7) 

66-67° {S) {9) 

66 ° ( 2 ) 

G5.5° (10) 

65° (U) (12) 

White cryst. from MeOH, EtOH, Igr., or CHClj by addn. of It. pet. — Note that on 
distillation under reduced press. C goes over with only slight decompn. as a green vapor 
which condenses to a green liquid, on solidification much of this color is lost and recrystal- 
lization yields colorless C. — C is quite stable in dark; m sunlight, however, it turns brown 
and decomposes- 

PREPARATION OF C 

(For prepn. of C from benzoin (1:5210) with SOCI2 in pyndine (yield 74-79% (9)) 
(5) or with SOCI2 directly (yield 90% (G)) (2) (3) (10) (13) see indie, refs. — Note that 
1-benzoin with SOC1? undergoes racemization (7) yielding C.) 

(For fortnn of C from a,«-dichlorobenzyl phenyl ketone (ms, nw-dichlorodesoxj'benzoin) 
(Beil. VI 1-436, VIIi-(234)J by partial dehalogenativc reduction using Hj platinum 
oxide cat. (65% yield (1)) or AcOH + Fe powder at 70-80° (15) 6ee indie, refs,; from 
l ( 2-dipbenyl-l,2-cpoxyethylcne (dipbenyloxene) with cone. HCl in s.t. at 120* for 2 hrs, 
see (11); from benzoyl-phenyl-diazomethane (azibenzil) (Beil. V3Ii-(395)] in ether with 
HCl gas see (12) ] 

CHEMICAL BEHAVIOR OF C WITH INORGANIC REAGENTS 

Reduction. (5 in ale. soln. with H2 4- platinum oxide cat. (1), or in AcOH with Fe 
powderon protracted treatment (14), gives benzyl phenyl ketone (desoxybenzoin) (1:5165).) 

Oxidation. [C with cone. HNO3 on warming gives (14) dibenzoyl (benzil) (1:9015).) 

Halogenation. [C with Brj (l mole) m AcOH at 100° for ^5 hr. gives (10) «-bromo-«- 
chlorobenzyl phenyl ketone, m.p. 85° 1 

Behavior with alkalies and alkali carbonates. (For ale. alkalies see below under organic 
rcactant3 ) — [C with powdered KOH (3 moles) in toluene refluxed 2 hrs. loses HCl and 
rearranges giving (20% yield (11)) 1 ,2-diphcnyl- 1 ,2-cpo xye thyle ne (dipbenyloxene), 
b.p. 174-180° at 18 mm., m p. 52°; note, however, that two later workers (15) (29) have 
been unable to duplicate this report. — Note, however, that C with powdered KOH in 
dry ether gives (15) a mixt. of benzoic acid (1:0715), diphenylacctic acid (1:0765), des- 
oxybenzoin (1:5165), and benzil (1:9015).) 

(C with excess ignited NajCOi at 200° Without solvent for 1 hr. gives (11) a mixt. (yield 
not stated) of both stercoisomeric l,2-dtbenzoyl-l,2-diphenylethylenes (dibenzoylstilbenes): 
higher-melting isomer (Beil. VH-844), rn p. 232°; lower-melting isomer [Beil. VH-843 
VHi-(453)), m.p. 212-214° ) 
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1C with NaSH in ale. Boln. in cold gives {16} benzoyl-pbenyl-carbinyl mercaptan fdes- 
ylthiol), m.p. 42-44° (benzoyl ester, m.p. 110-112° (16}), accompanied by two forms of 
didesyl sulfide, one of m.p. 168-169°, the other of m.p. 128-129° (16).] 

Behavior with metals. 1C with Na in CeH® evolves H2 and on warming gives a mix t. 
which with aq. followed by dil. acid gives {2} a mixt. of benzoic acid (1:0715) -f benzilic 
acid (1 : 0770) together with an unidentified neutral oil.] 

Behavior with other inorganic reactants. [C with moist silver oxide in ethylene glycol 
at 100° for 3 hrs., then boiled 2 hrs., gives (29} 1 ,2-dibenzoyI-l ,2-diphenylethane (bidesyl) 
[Beil. VU-841, VIIi-(452)], m.p. 254-255“ (29}.] 


CHEMICAL BEHAVIOR OF C WITH ORGANIC REACTANTS 

Behavior with arom. hydrocarbons + AIClj. [C with C e H# (1:7400) + AIClj gives 
(78% yield (17)) (18) (19) w.t^diphenylacetophenonc (ma-phcnyldesoxybenzoin *= triphenyl- 
vinyl ale.) [Beil. VII-522, VII l -(291)], m.p. 137° (19), 135-136“ (17) (18). — C with toluene 
(1:7405) AICI3 gives (77% yield {17}) to-phenyl-«-(p-tolyl)acetophenone (a-(p-tolyl)- 
desoxybenzoin), m.p. 97-98“ {17}. — C with mesitylene (1:7455) 4* AICI3 in CS2 gives 
(13) w-phenyl-w-mcsitylacetophcnone (a-mesityldesoxy benzoin), m.p. 111-112° {13}.] 
(See also below under rcactn. of 0 with RMgX cpds.) 

_ Behavior with organic hydroxy or mercapto compounds. With alcohols (or alkoxides). 
[0 in MeOH with MeOH/NaOMe gives (80% yield (11)) l,2-diphenyl-l-methoxy-I,2- 
epoxyethanc, b.p. 194-196“ at 16 mm., accompanied by some cis + irons dibenzoyls til bene 
(see above).] 

(C in EtOH with EtOH /NaOEt gives similarly a prod., b.p. 188“ at 12 mm., regarded 
(11) as l,2-diphenyl-l-ethoxy-l,2-cpoxypropane. — Note, however, that C in EtOH/ 
NaOEt or with ale. NaOH at 25“ gives (5} cf. (1) benzoin (1:5210) and that under certain 
conditions an apparently intermediate benzoin diethylacetal CeH 5 CH(OH).C(OCjHs)2.- 
CsHj, m.p. 66-67°, can be isolated (5).] 

TVilh phenols (or alkali phenales). [C with phenol + anhydrous K2CO3 in acetone 
refluxed 5 hrs. (20) or C with Na phenatc (21) gives (59% yield (20}) desyl phenyl ether 
(the phenyl ether of benzoin), m.p. 85.5“ (21), 85“ (20); note that this prod, is isomeric 
with, but different from, ms-phenylbenzoin [Beil. VIII-211], whose m.p. is almost the same; 
note also that desyl phenyl ether on attempted distillation at ord. press, undergoes a fission 
into phenol and a cpd. regarded (21) as 2,2 l 4,4-tetraphenylcyclobutanedione-l,3, m.p. 
244-245“.] 

With mercaptans. [C + a-mercaptoacetic add (thioglycolic acid) at 100“ for 6 hrs. 
evolves HC1 and yields (22) S-desylthioglycoUc acid, m.p. 105“ (corresp. oxime, m.p. 123°; 
corresp. semicarbazone, m.p. 178“ (22)). — C with 0-mercaptopropionic acid at 100° for 
6 hrs. evolves HCl and yields (16) 0- (desyl thio)propionic acid, m.p. 108-109“.] 

[6 with thiophenol in EtOH /NaOEt gives in good yield (16) desyl phenyl sulfide, m.p. 
83-84° {16}, 81“ (23). — C in MeOH with aq. sodium thiosalicylate gives (22) S-desylthio- 
salicylic acid, m.p. 189“.] 

Behavior with carbonyl compounds. [For behavior of C with cyclohexanone + sodium 
in di-n-butyl ether see (24).] » _ 

Behavior with organic adds (or their salts). [C with anhydrous NaOAc in excess AC2O 
refluxed 1 hr. yields (11) mainly the 0-stereoisomer, m.p. 153“, of 1 ,2-diacetoxy-l ,2-di- 
phenylethylene [Beil. VI-1026, VIi-(499)], accompanied by some of the more sol. a-stereo- 


3 (100% yield (16)) desyl thiobenzo- 


isomer, m.p. 118“.] 

[O + K thiobenzoate in abs. ale. boiled 10 min 
ate, m.p. 110-112“.] . , 

to in aq. ale. KCN does noi directly eliminate KC1 and give the corresp. desyl cyanide 
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(ms-cyanodesoxybenzoin) {Bell. X-755, Xi-(360)] which might be expected although this 
compd., m p. 90-92® (25), 89-90° {26), is well known and preparable {yields 60% {25), 
47% (26)) from benzyl cyanide + ethyl benzoate and otherwise. — Instead C in aq. ale. 
KCN loses HC1 and gives (27) (28) 1-cyano-l ,2-diphenyl-l ,2-epoxye thane (a-cyancwz.S- 
diphenyl-ethylene oxide) which obviously can exist in two geometrically stereoisomeric 
forms: one has m p 74° (27), 77-78° (28); the other has m.p. 52° (27); for much further 
detail especially with reference to further reactn prods of these epoxynitriles see (27) 
(28) 1 

Behavior of C with RMgBr reactants. (See also above under behavior of C with hydro- 
carbons + AlCU.) 

lC with CcHjMgBr (2 moles) gives (29) (21) the prod, normally to be expected, viz., 
1 , 1 ,2,2-tetraphcny lethanol-1 (Bed VI-732, VI r (364}}, mp. 236° (21) (30), 2305° (29); 
the intermediate ketone, viz., ma-phenyldesoxybenzom (for consts. see above reference) 
may sometimes (21) be formed, but lor discussion of possible alternative mechanisms see 
{21) {29) 1 

C with the three tolyl MgBr reactants has been studied, but the reaction is complex and 
shows no tendency to go way through to the expected tetraarylcthanois (only one of which 
has been reported by any means). — (0 with o-tolyl MgBr (2 moles) gives (29) a mixt. 
of prods., including the expected intermediate ketone, viz , »na-(o-tolyl)desoxy benzoin, 
mp, 59-57° {32); note, however, that the l,2-diphcnyl-l,2-di-(o-tolyl)ethanol-l which 
should be the end prod is unknown. — 0 with m-tolyl MgBr gives (29) similarly a mixt. 
of prods, including the intermediate ketone, viz., wa-(m-tolyl)dcsoxybcnzoin, m.p 83-84° 
(32), 82.5-83.5° (29), 82-83° (33), but again the ultimate 1 ,2-di pheny t-1 ,2-di- (m-tolyl )- 
ethanol-1 is unknown. —C with p-tolyl MgBr (2 moles) gives (31) the ketone ms-(p- 
tolyl)desoxybcnzoin, m.p. 97-9S° (17), 90-97° (31); the ultimate l,l-diphenyl-I,2-di- 
(p-tolyl)cthanol-l, m.p. 195-190°, has been obtd. by other means (29) J 

Behavior of C with amines. With primary amines (C (1 mole) with aniline {2 moles) 
in ale. at room temp, for 2 1 hrs gives (0) /V-fdcsylJamlino (benzoin anil « m$-anslinodesoxy- 
benzoin) [Beil. XIV-103, XIVi-(395)|, m p 99°; note that C with aniline at 140-150° for 
lhr.(34)ppts, aniline hydrochloride and leaves a mixt, contg. benzoin-anil «= anilide (cf.{35)) 
since with bcnzaldchydc at 150-100° for 1 hr. under CO- it yields pcntapbcnyldibydroimida- 
zole (31) — C with p-toluidinc in ale at room temp, for 24 hrs gives (3) similarly A r - 
(dcsyl)-p-toluidino {ww-(p*tolmdino)desoxybcnzoin), m p. 145° 1 

(For corresp, reactns. of 0 with m-chloroanilme, p-chloroaniline, m-bromoaniline, p- 
iodoanilinc, p-aminophcnol, p-phcnctidine, p-ommoacctanilide, or ethyl p-aminobcnzoatc 
sco{3), for study of role of this group of rcactns see{4); note thato-toluidine, o-chloroaniline, 
and o-anisidine do nut undergo this reactn. (3),| 

ITttA secondary amines. [C with Mo-XII (2-3 motes) in ale. in s.t. at 100-110® gives 
(30) i7M-(dimethylamino)do«)xybcnzoin, m.p. 59-Gl° (30).) 

{0 (1 mole) with A'-mcthj laniline (2 moles) in ale. refluxed hrs. gives (47% yield 
(3» ms-{N-racthyl-A f -phen>lamino)dcsoxybenxoin, m.p. 100°; if reactants in ale. arc 
Blood at room temp, for 100 days, yield is 61% {3).| 

10 with piperidine at 100° far 20 min. gives {8) ms-(pipcridmo)desoxybenzoin (Beil. 
XXi-(14)I, m p. 85-SG’ (3).) 

B'ltA phenythyiranne 0 (1 mole) with phcnyihydrnzinc (2 moles) in abs ale. at room 
temp, for 3 days ppta. phonylhydnmne hydrochloride end yields (37) benzil Us- (phenyl- 
laydraxono) « Iwnzil-phon} losazono, m.p. 233° dec. (37) (cf. under benzil (1:9015)) 

© N-DesylphthftUmide {Beil. XXT-1S0, XXIH374)]: pale ycl cryst. from AcOH. 
m p. 157-153* (3S), 155-156° {39). (From 0 with K phthaliraidc at 100° for 2 hrs, 
(21% yield {39»; note tliat 0 -i- potas.«ium pbihabmidc in nitrobenzene at 150-160° 
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for 1 % hrs. gives a mixt. of A'-desylphthaliroide with the lower-melting stereoisomer 
of dibenzoylstilbene (1 ,2-di benzoyl-1 ,2-<liphenylethylene) [Beil. VII-&43, VHi-(453)], 
m.p. 208° (39) (see also above).) . j 

3:1618 (l) Buck. Tde, J. Am. Chan. Soc. 54, 4303 (1932). (2) Schroetcr, Caspar, Ba. 42, 2348- 
2349 (1909). (3) Cameron, Nixon, Basterfield, Trans. Boy. Soc. Canada (3) 25, III 145-156 

(1931); Cent. 1932, I 2032; CJi. 26, 3250 (1932). (4) Cameron, Nixon, Basterfield, Trans 
Roy. Soc. Canada (3) 25, III 157-169 (1931); Cent. 1932, I 2033; C.A. 26, 3251 (1932). (5) 
Ward, J. Chcm. Soc. 1929, 1541-1553. (6) Cameron, Trans. Roy. Soc. Canada (3) 23, HI 53-60 
(1929) ; Cent. 1930, I 1133; C.A. 24, GIO (1930). (7) McKenzie, Bren, J. Chcm. Soc. 97, 481- 
482 (1910). (S) Henley, Turner, J. Chan. Soc. 1931, 1185. (9) Ward. Org. Syntheses, Coll. 

Vol. 2 (1st ed.) 159-160 (1943) ; 12, 20-21 (1932). (10) Taylor, Forscey, J. Chan. Soc. 1930, 2276. 

(11) Madelung, Oberwegner. Ann. 194, 224-234 (1931). (12) Curtius, Lang, J. prakt. Chan. 
(2) 44, 548-549 (1891). (13) Maxwell, Adams, J. Am. Chan. Soc. 52, 2970 (1930). (14) Lacho- 

wicz, Bcr. 17, 11G3 (1851). (15) Richard, Compt. rend. 197, 1432-1434 (1933). (16) Schonberg. 

Iskander, J. Chan. Soc. 1942, 93-04. (17) Koelsch, J. Am. Chan. Soc. 54, 2051 (1932). (IS) 
Richard, Compt. rend. 200, 754 (1935). (19) Anschhtz, Forster, Ann. 36S, 93-94 (1909). (20) 
Bradsher, Rosher, J. Am. Chan. Soc. 61, 1525 (1939). 

(21) Richard. Compt. raid. 19S, 1242-1244 (1934). (22) Behaghel, Schneider. Bcr. 68, 1590, 
1593 (1935). (23) Mitchell, Smiles, J. Chcm. Soc. 1933, 1529. (24) Allen. Can. J. Research 4, 

271-272 (1931). (25) Kohler, Blatt, J. Am. Chcm . Soc. 50, 507-508 (192S). (26) Howk, 
McElvain, J. Am. Chan. Soc. 54, 2SG (1932). (27) Kohler, Brown. J . Am. Chan. Soc. 55, 4299- 
4304 (1933). (28) Richard, Compt. raid. 193, 943-945 (1934). (29) Roger, McGregor, J. 
Chan. Soc. 1934, 1850-1853. (30) Wegler, Ba. 67. 35-39 (1934). 

(31) McKenzie, Roger, McKay, J. Chan. Soc. 1932, 2603. (32) Roger, McKay. J. Chan. 
Soc. 1933, 336. (33) Roger. McGregor, J. Chan. Soc. 1932, 443. (34) Langcnbeck, Hntschen- 
reuter, JQttcmann, Ann. 485, 54, 57-5S (1931). (35) Strain. J. Am. Chcm. Soc. 50, 2221 (192S). 
(36) Thomson, Stevens, J. Chan. Soc. 1932, 1937. (37) Bodfcrss, Ba. 71, 481 (1939). (3S) 
Neumann, Ba. 23, 095 (1890). (39) McKenzie. Barrow, J. Chan. Soc. 103, 1333 (1913). 


3:1620 2,4,6-TRICHLOROPHENOL 



BriLVI — 
VL- 
VM180) 


M.P. 68° (1) (2) B.P. 244—248° at 746 mm- (5) (9) 

67.6° (3) 

66-67° (4) 

66° (5) (6) (7) 

64— 65° (8) 

63° (9) 

Colorless ndls. from ale. or lgr. — Volatile with steam. — Sublimes. 

[For prepa. of C from 1,2,4,5-tetrnchlorobenzene (3:4115) with MeOH/XaOH in s.t. 
at 160° for 7 hrs. (yields: 85 % (5), 80% (10)) (note that by this method C is sometime 
sole product (5), at others is accompanied (7) (10) by some of its methyl ether (2,4,5- 
trichloroanisole) (see below)) see iodic, refs.; from 2,4,5-trichloro‘iiuline via diazotization 
in cone. H2SO4 as directed followed by htg. at 170-180° (65% yield (9)) see indie, refs.; 
from 2,4,5-trichloro-l -fluorobenzene with NaOMe see (6); from 3,5,6-trichloro-2-hydrosj- 
benzoic acid by htg. with soda-lime at 185° see (3); from 2,4-dichloro^-ammophenyI o- 
amino-p-toluenesulfonate via diazotization, use of CujCl* reactn., and subsequent hydrolysis 
as directed see (4); from 2 J &-dichlorophenol (3: 1190) with CI» in AcOH (9) or in AcGH -f- 
NaOAc (4) see indie. refs.J 

C behaves as a weak monobasic acid (ioniz. conS ^- 25° = 43 X 10" 5 (2J) but can 
titrated with Nj 10 aq. NaOH; Neut. Eq. Alcd. 197.5, found 197.1 (1). — C forms a spar. 
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soL K salt (4). — C in toluene treated with MeOH/NaOH yields III) anhydrous Na salt; 
from aq. tins prod, cryst. as pentahydrate {12). — {For prcpn. of Na, K, or Li salts see (12), 
of Ca or Ba salts see {13), of Zn salt sec (14). — For use of these salts as fungicides see 
{IX) (12) {13) (14) (15); for use of C with triphenyl phosphate as wood preservative see 

mi 

C with Br 2 in AcOH (9) or with excess Br 2 /aq (17) yields 6-bromo2,4,5-tnchloropneno], 
cryst from AcOH or It. pet., m p 81-82° {17), 81° (9) (corrcsp. benzoate, ru.p. 116-117° 
(<))}. — C with Bf 2 in pres, of Fe powder yields (9) 3,6-dibromo-2,4,5-trichlorophenol, 
mils from AcOH, m p. 195° (9) (corresp. benzoate, m.p. 176° {9)). 

C treated below 10° with cone. HNOj (D « 1 43) in AcOlt gives {90% yield (5)) G- 
nitrO'2,4,5-tnchlorophenol, pale yd. Ifts. from 5gr., m.p. 92-93° (5), 81° (9). 

C dislvd in 20% NaOH refluxed with MeaSO< gives (78.5% yield {5)) (9) corresp. methyl 
ether (2,4,5-tnchloroanisole), ndls from ale., m.p. 75° (5), 77 5° (9). 

© 2,4,6-Trichlorophenyl benzoate: ndls. from ale., m.p. 92-93° (9), 91-92° (4), 89-90° 
(3). (From C in dil. alk. by shaking with benzoyl chloride (9).} 
2,4,5-Triehlofophenoryflcetic acid: m p. 153° (see 3:4335). 

3 :1C20 (!) Ticssona, RtC- trap chim. 50, 1M (1931). (2) Tlcssens, Jiec. trap, chim 48, 1068 (1929). 
(3) Fannholt, Stuart, Twrus. J. Am chem Soc 62, 1240(1940). (4) Groves, Turner, Sharp, 
J . Chem. Soc. 1929, 510-517. (5) Harrison, refers. Rowe, J. Chem. Soc. 1943, 235-237. (0) 
de Crauw, Rec. trav. chm 49, 1004-1005 (1929) (7) Holletnan, Rcc- trav. chim. 39, 736-73S 

(1020). [$) A.G.r A . Ger. 349, 79*. March 9, 1922, Cent 3322, IV 45 (9) Kohn, Fink, 

AJtmalsh 58, 83-80 (1931) (10) A.G.F A., Gcr. 411,052, March 23, 1925, Cent 1925, 1 2411. 

(11) Mills (to Dow Chem Co). US. 1.955.050. April 17, 1934, Cent 1934, II 1991. (12) 
Mills (to Dow Chem Co J. V S. 1,991,329, Feb. 12, 1935, Cent. 1935, II 2130 (13) Mills (to 

Dow Chem Co ). U.S. 2.039,434. May 5, 1930. Cent- 1937, I OS4. (14) Mills (to Dow Chem. 
Co), V.S 1,994.002, March 12. 1935. Cent. 1335, II 2431 (15) Ellis (to Insuhlc Co.), US. 

2,101.654, June 0, 1939, Cent 1939, II 4620 (10) Norton (to Dow Chem. Co ), U.S. 2,301,013, 

Dee. 1, 19-12. C.A. 37, 290S (1913). (17) Fox, Turner, J. Chem. Soc. 1930, 1863. 


3:1036 1.4.C-TRICHLORONAPHTHAI.ENE Cl C l0 H*CU 

•OQ 

M.P. C9° (4) 

C8° (1) 

C5° (2) {3) (5) (7) 

58° (1) 

£G° (2) (3) (7) (S) see text 

Ndls. from ale.; spar. sol. boilg. ale. (2). — Volatile with steam. — Subl 

0 shows the double m.p. phenomena also exhibited by several of its isomcra; if the fused 
Cinarop. tube is allowed to cool and then withdrawn from the bath it soon solidifies 
to a translucent mass which upon immediate reimmerrion molts at 58°, but if left for a short 
time in the nir it becomes opaque and then chows ra p. 6S°; the translucent form rarely 
persists more than 20 mm. (1). 

{For prcpn of 0 from fi^dic hloronsplithylamine-2 {Beil. XII-1310j via diruotizslion 
and use of CujCli react n. fcc (4); for prepn. of & from 1 ,&dichloro-l-mtronaphtludcne 
(Beil. V-55G) (5) (2), from 4 ,6-d »eh! oronspht hale nosulfony l chlorides! Jllcil, NI-1G2J (0), 
(tom 4,7dicWoronaphthalcrusutfon)l chloride- 1 {IMl. XI-KklJ (7), from l/Wlkhloro- 
napbthalcncsulfonjl chlonde-7 (Beil. Xl-IKXJ (S) (G), from l-ch!oro-t-nitronaphUia!ciws 


Beil.V -54G 
Vi~ 
V*- 
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0 is readily nitrated; c.g., C (16 g.) dislvd. in a soln. of NaNCh {12 g.) in aq. (180ml.) 
treated during 1 hr. at 90-100° by grad. addn. of dil. H 2 SO< (1 :5; 48 ml.), htd. 2 hrs. then 
etcam-distd., gave (3) in distillate 3,5-dichloro-2-nitrophcnol (6 g.), lemon-yel. ndls, from 
pet. ether m.p. 51°, and by repeated hot dil. HC1 extraction of tarry residue 3,5^ichlorcv4- 
mtrophenol (G g.) pale yel. ndls. from aq., m.p. 150° (3). [This latter product also results 
from the action of nitrous acid (3).] 

C dislvd. in 4 pts. AcOH and treated with 3 pts. fumg. BNOs for % hr. at 70° (2) gives 
(60% yield (2)) of 3,5-dichloro-2,4 I 6-trinitrophcnol, pale yel. pr. from AcOH, m.p 139- 
140° cor. (2). 

C dislvd. in 5 pts. AcOH gives with Br 2 (as specified (4)) 100% yield of 3,5^ichloro- 
2,4,6-tribromophenol, cryst. from AcOH, m.p. 189° (4). 

C dislvd. in aq. NnOH and shaken with (CH 3 ) 2 SO< gives the methyl ether, 3,5-dichloro- 
anisolc, m.p. 39° (G). (The value of 68° given in Ref. 6, p. 104, is probably erroneous.! 

@ 3,6-Dichlorophenyl acetate: m.p. 38° (5). 

(g) 3,6-Dichlorophenyl benzoate: m.p. 55° (5). 

3:1G:0 (I) Blnnksma, Rcc. trav. chxm. 27, 29-30 (1008). (2) VFillst&tter. Schudel. Bex. 51, 784- 
787 (1018). ( 3} Hodgson, Wfgnall, J. Chem. Soc. 1027, 2217-2218. (4) Kohn. Pfeifer, Monatih. 

48, 237-239 (1927). (5) Hodgson. Wignall, J. Chem. Soc. 192C, 2077-2079. (6) Holleman, 
Rec. trav. chim. 37, 103-107, 201 (1918). (?) Murray, Gordon, J. Am. Chem. Soc. 57, 110-111 
(1935). 


1 2 ,4,6-TRI CKLOROPHEN OL 

Cl 

C6H3OCI3 

Beil. VI- 190 



CI<^ ^>0H 


VR-C103) 

VI 2 -(181) 

69.6° 

(1) B.P. 240° 

at 760 mm. (1) 


69° u.c. 

(2) 

246° 

(8) 


69° 

(3) (4) 

243.6-244.5° 

(12) 


68° 

(5) (0) (7) (8) 

242-24 G° 

at 748 mm. (9) 


67-68° 

m (10) (11) 

(12) (23) 




G7.0° 

(13) 




67° 

(14) 




GC.7° 

(15) 




66-67° 

cor. (16) 





Colorless cryst. from lgr. — Ndls. with 1 mole 6olvate from AcOH, latter lost over CaO 

<1T>. 

C is almost insol. aq.: 1000 g. aq. at 11.2° dis. 0 51 g. C (14); at 25.4°, 0 858 g. C (14); at 
96°, 2.43 g. C (14). — G ia volatile with steam, but not from alk. soln. (difference and sepn. 
from o-chlorophenol (3:5980) or p-chloropbenol (3:0475) (18 )). — -C is eas. sol. ale. or 
ether. 

Binary systems contg. C. — € + nitrobenzene: this system forms a 1:1 molecular 
compound, mp. 31°; this compd forms with G a eutectic, m.p_ 28.7 contg. 65 wt. % 0, 
and with nitrobenzene a eutectic, m.p. +2 0° contg. 15 5 wt. % C; for data and f.p. /corapn. 
diagram see (13). — C + diphenylamine: for partial f.p /compn. data and diag. see (19). — 
0 + 2,4,6-tribromo-phmol: for f.p. /compn. data and diag. see (20). — C + a,a,a, a '-ielro- 
methylphihalan: for study of this system see (15). — C + 2,4, 6-trinitroresorcmol (styphmc 
acid): forms no mol. cpd. but gives a eutectic, m.p. 60° contg. 91.8% C (21). 
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PREPARATION OF C 

From phenol. By direct action of chlorine. {For prepn. of C from phenol (1:1420) 
with CI 2 see (3) (for very old initial work cf. (22) (12)); with CI 2 + aq. alk. (i e., with 
NaOCl) see. (23) (16) (24) ] 

By indirect action of chlorine. (For prepn. of C from phenol (1 : 1420) by chlorination 
with ethyl A, N-dichloro carbamate (25), with A^A'-dichlorourea (26), with cone. HC1 *f 
30% H 2 0 2 (27), or with HC1 + KClOa (28) (29) sec indie, refs.} 

From other phenols or their relatives. (For formn. of C from 2 ,4 ,6-tri chlor o-3-h yd roxy- 
bcnzaldehyde (6) by elimination of the aldehyde group with 50% aq. KOH at 60-70° for 
4 hrs. (89.9% yield) sec (0); from 2,4,6-trichIoro-3-bromophcnol (see below) or from 2,4,0- 
trichloro-3,5-dibromophenol (see below) by replacement of Dr by H through use of Zn -f- 
AeOH see (9); from 2,4,6-tnbromophcnol (Boil. VI-203, VI;-(107)) by replacement of 
all bromine by chlorine using Clj in AcOH sec (30).) 

(For formn of C from phcnol-p-sulfonic acid (Beil. XI-241, XIi-(55)l (10) or its alkali 
salts (31) (32) in aq. sola with CJ> (100% yield (10)) see indie, refs.; from aq j>bydrox}-azo- 
benzcnc (Bed. XVI-96, XVIi-(233)) (75% yield (11)), from benzyl phenyl ether (Beil. 
VI-432, VI 1 - (220)1 (33), from o-hydroxybenzyl alcohol (saligcnin) (1:1490) (34) with Clj 
see indie, refs.; from dipotassium salt of salicylic acid (1 :G7S0) with nq. KOC1 (4 moles) 
eec (8).! 

From other miscellaneous sources. {For formn. of C from aniline in HCI soln. with 
Clz see (35); from 2,4,0-trichloroanilinc via diazotization and subsequent hydrolysis as 
directed see (7); from indigo (Bed. XXIV-117, XXIVr(370)j j n nq. suspension with CI 2 
sec (36) (37); from benzene (1:7400) with CijO see (3S); from 2,4,0-trichlorophenyl hypo- 
chlorite (see below) by wanning with acids or alkalies sec (75).) 

USES OF C (OR ITS SALTS) 

Although the topic cannot here be exhaustively pursued, the bactericidal, fungicidal, and 
general antiseptic action of C or its salts has attracted much attention (for examples of 
useful articles in this general connection, see (3D) (40) (41) (42) (43) (44) (45) (46); for 
patents on u«e of C or its salts in the indicated fields sec the following - for use of C (with 
trinryl phosphates) as wood preservative (47), as preservative for glue (48), as insecticide 
and fungicide for board-likc compos, from vegetable fibers (49), as bactericide (50) (51), 
as NnA for anti-mildew- treatment of textiles (52), ns textile asst, in mcrrrrizntion (53); for 
various complexes contg. V and intended for use as insecticides, etc., sec (54) (55) (50)). 

CHEMICAL BEHAVIOR Or C 

Reduction of C. (The catalytic hydrogenation of C apparently has not been extensively 
studied, but it is «ud (57) to be more stable toward Hi + FdClj than the corresponding 
2,4,G-tnbromophenol.J 

Oxidation of 6. V on oridn. gives various products according to circumstances (e g., 
C in 2 A' H;SO« on electrolytic oxidn. gives (58) 2,G-dichIorohydroqumone (3:4600); 0 
on oxida. with CrOj/AcOII (59) (GO) (GI> (C2) (03), with cold fumg. IINOj (12) (03), with 
HNOj/H-SO* (Ol), with NO + NOj m ale. (65) (GO) or AcOH (Gl), or with PbOj in AcOH 
ac Ctllt (Gl) gives (jwlcbt: 69% (59), 45% (GO), 27% (61)) 2,C-diehIorobenzoquinone-l,4 
(3:3750) (note that this product may lx* accompanied (Gl) by more or less 2-ch!ort>-G- 
(2' l 4',G , -trirhlorophcnoxy)bcnzoquinone-l,4, mp. 131-135% and 2,Gdn»-{2 , ,4%G%trichli)ro. 
phenoxy5hcn*oqtiifiono-l,4, nip. 245% which resemble the main prod, in appearance, 
composition, and behavior (Gl))}. 
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[C on oxidn. with boilg. mixt. of cone. HNO3 + HC1 gives (16) 2,3,5-trichlorobenzoqui- 
none-1,4 (3:4072).] 

[G on oxidn, with CISO3H (67), with Clj + fumg. HjSCh followed by CISO3H (68), with 
aqua regia (69) (70) { 72 ), with HC1 + KCIO3 (2S) (16), with CrCh /AcOH (71) or KjCrjO?/ 
H«SOi (71) gives (90% yield (6S)) 2,3,5,6-tetrachlorobenzoquinone-l,4 (chloranil) 
(3:4978).) 

IFor study of oxidn. potential of C see (73).] 

Nuclear substitution of C. Chlorination. [C in HC1 suspension with Cl 2 (74) or in 
AcOH soln. with Ca(OCl); (75) gives 2,4,6-trichlorophenyl hypochlorite (2,4,4, 6-tetra- 
chlorocyclohexadien-2,5-one-l) [Beil. VII-147, VHx-(96)], Beales from ether /pet. ether, 
m p. 122° (75) (10), 121-122° (76), 119° (74).] 

[C with Clj 4" SbCU at not above 130° gives (77) 2,3,4,4,5,6-hexacbIoroc3’clohexadien- 

2.5- one-l (" hexachlorophenol ”) (3:3180), m.p. 107°.] 

[C with CI2 (3) in pres, of I2 at 40° (78), or C with Cl; in CClt in pres, of FeCU (79), or 
C with Clj in pres, of SbCb, I*, or FeCb at 70-75° (80), gives 2,3,4,6-tetrachlorophenol 
(3-.16S7), m p. 69°.] 

[C with Clj in pres, of SbClj, I*, or FeCU at 135-140° gives (81) pentachlorophenol 
(3:4850), m.p. 190°.] 

[C with FcCU (no details) yields (14) 1,2,3,5-tetrachlorobcnzenc (3:0915), mp. 51°.] 

Bromination. [C with Brt/aq. IvBr soln. as directed (82) (S3) gives a monobromo 
derivative of C frequently designated as “ trichlorophcnol bromide which of the three 
structures 4-bromo-2,4,G-trichlorocycIohcxadien-2,5-one-l, 2-brotno-2,4,6-trichIorocydo- 
hexadicn»2,5-onc-l, or 2,4,6-trichlorophenyl hj-pobromite should be assigned to this prod, 
has never been decisively settled (83); however, on oxidn. with fumg. HNOj it gives (S2) 

2.6- dichlorobcnzoquinone-l,4 (3:3750) and with cone. HjSOi at 100° isomerizes (82) to 
3-bromo-2,4,6-trichlorophcnol, m.p. 73° (9) (corresp. benzoate, imp 117° (82)).] 

]C with Br 2 (large excess) + Fe powder at room temp, for 24 hrs. gives (100% yield 
(84)) cf. (85) 3,5-dibromo-2,4,6-trichlorophenol, cryst. from AcOH, m.p. 204° cor. (corresp. 
methyl ether, m.p. 127°; corresp. benzoate, m.p. 196° (84)).] 

Nitration. [The direct nitration of C has not been reported, presumably because nitration 
reagents readily oxidize free C to 2,6-dichlorobenzoquinone-l,4 (3:3750) (see above under 
oxidn. of C). — However, both possible nitration products have been obtained by indirect 
means: for 3-nitro-2,4,6-trichlorophenoI, m.p. 71-72°, see (S6); for 3,5-dimtro-2,4,6- 
trichlorophenol, m.p. 165-167°, see (87).] 

Sulfonation. [C with fumg. HjSOi (65% SOj) at 50° gives (93% yield (SS) 2,4,6-tri- 
chlorophcnolsulfonic acid-3.] 

Miscellaneous. ]C with SClj 4- AICI3 in CSj or CCI4 gives (89) a product, m p. 285 , 
which may be 3 , 3 '-dihydroxy-2,4 ,6,2 ',4',6 -hexachlorodi phenyl sulfide.] 

Reactions of the phenolic group of C. (See also under ®’s below.) 

Acidic character of C. C in aq. behaves as an acid and can be titrated with N (10 aq. 
NaOH (3); Neut. Eq. = 197.5. — [Data on dissoc. const, of C include the following: in 
aq. at 25° 1.0 X 10" 7 (90), 3.9 X 10“ 7 (2) cf. (91) (92).— For study of add strength of 
C in formamide see (93). — For study of exchange reaction of C with heavy water see (94).] 

Salts of C. [NH4A: spar. sol. cold aq , eas. sol. hot aq. (22), somewhat spar. sol. ale. (24); 
loses NHj in air (12). — KA, MHjO: (24) (12). — NaA: prepn. (95), behavior with Ij m 
various solvents (95) (96), behavior with cbloroaeetone (3:5425) giving aeetonyl 2,4,6- 
trichlorophenj'l ether, m.p. 75° (96).]_ 

. MgA-2HjO: eas. sol. aq. (12). — BaA 2 -4H s O: spar. sol. aq. (12). — PbAj (12). 

AgA-HjO: yellow_(97) [study of decompositions (9S) (96) (99)]- 

Etherification of C. (See also below under @’s.) 
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{C with 1,2-dibromocthane (ethylene dibromide) in alk. soln. gives <1001 0-bromoethyI 

2.4.6- trichlorophenyl ether, m p. 47-48°. — C with ethylene oxide (1:0105) in ale. NaOEt 
gives (10U jS-hydroxycthyl 2,4,6-trichlorophcnyl ether, m.p. 77® (101) (for study of rate 
of this reaction see {102}) — C (as NaA) with benz-o-cMorophenyhmmo-chloride gives 
(103) N- (o-chl orophenyl ) benzimino 2,4,6-trichlorophenyl ether, m.p. 90-100°, which at 
250-270° for 2 hrs rcarr. (103) to the AT-benzoyl derivative (m.p. 131-132°) of 2, 4,6,2- 
tctrachloro-diphenylamine. — G with 2,4,6-trichlorobenzyl chloride 4- NaOH gives {104} 

2.4.6- trichIorobcnzyl 2,4,6-trichlorophenyI ether, m.p. 101-103° ] 

Esterification of C. (Sec also below under <§)’s.) 

(C with SOCi 2 in pyridine + C«Hs gives { 4 ) 6is-(2,4,6-trichIorophenyl) sulfite, cryst, 
from C<jH«, m p 87-88°; note, however, that this prod is unstable and even within a few 
hours reverts to C.] * 

{C with PCU in CeHg gives (105) 6is-(2,4,&-tnchloropncnoxy)phosphoryI chloride, 
(CcHjOCL}P(0)Cl, cryst. from CtHe, m.p. 126-129° (105). {Note that C with PCU in 
e.t. at 200-300° gives also (106) some 1,2,3.,5-tetrachlorobenzene (3:0915).) — C (3 moles) 
with POCtj (1 mole) refluxed several days gives (107) frts-(2 ) 4 > 6-tnchlorophenyl) phos- 
phate, m.p. 201° {107).] 

[6 {2 moles) with COCI2 (3:5000) in aq. alk, gives (108) (2,4,0-trichlorophenyl) 
carbonate, m.p. 153-154® (109).] 

ig' 2,4,6-Trichlorophenyl methyl ether (2,4,6-trichloroanisole) {Beil. VI-192]: cryst. 
from ale., m.p. 61-62° (9), 60° (110) (111), 59.5° (112); b p. 240° cor. at 738 mm. (110) 
cf. (87). {From C with Me 2 SO* -f 15% KOH {87} ; for crystallographic data sec (82); 
for attempted cleavage with pyridine or piperidine see (113); for nitration Bee (87)] 
tg> 2,4,6-Trichlorophenyl ethyl ether (2,4,6-trichlorophenetole) [Beil VI-102, VIj-(104)l: 
m.p. 43-44° (12), b.p. 240° (12). {From KA + EtI (12) or from Ag& + EtI (98).] 

2,4,6-TricWorophenyl acetate: oil, b.p. 261-202° (134). [From C with AcCl (114).} 

1® 2,4,6-Trichlorophenyl benzoate {Beil. IX-117]. m.p. 75.5° (9), 74° (135), 73-74° (6), 
70° (14). [From C with benzoyl chloride (3:6240) in pres of aq. NaOH (115) (9); 
for study of rate of benzoyl ation of C at 25° and 85° see (316).] 

2,4,6-Trichlorophenyl o-nitrobenzoate: unreported. 

2,4,6-Trichlorophenyl m-oitrohenzoate: unreported. 

® 2,4,6-Trjch3orophecjl p-nitrobenzoate: m p. 106° (1 15). 

2,4,6-Trichlorophenyl 3,6-dinltrobeazoate: unreported. 

® 2,4,6-Trichlorophenyl benzenesulfonate: m p. 66° (117). IFrom 0 with benzene- 
sulfonyl chloride in aq. alk. (117) } 

® 2,4,6-Trichlorophenyl o-nitrobenzene sulfonate : m.p. 142° (118). [From C with 
o-rdtrobenzencsulfonyl chloride + K 2 COj in acetone (118)] 

2,4,6-TrichJoropheoyl /'-toluenesulfonate: unreported. 

* 2,4,6-Trichlorophenyl phenyl ether: unreported. 

® 2,4,6-Trichlorophenyl 2,4-dinitrophenyl ether: m.p. 136“ (119). [From C with 2,4- 
dinitrochlorobenzcne in ale. alk. (119) } 

2,4,6-Trichlorophenyl benzyl ether: unreported. 

2,4,6-Trichlorophenyl p-nitrobenzyl ether; unreported. 

® 2,4,6 -Tri chi oroph enoxy acetic acid: n p 177° (120). 

2,4,6-Trichlorophenyl N-phenyica^bamate: unreported. 

® 2,4,6-Trichlorophenyl N-(p-bromophenyl)carbamate: pi. from C«H« + EtOAe, 
mp. 162-104° cor. (121). {From C with p-bromobenzazide (121) in Jgr. (123).) 

® 2,4,6-Trichlorophenyl N-0>-iodophznyl}carbamate; m p. 172-173° (122), (From 
C with jModobcnza2ide (122) in Igr. (122).] 
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® 2,4,6-Trichlorophenyl N-(m-nitrophenyl)carbamate: white rods from lgr., m.p, 
165-167° u.c.; 169-170° cor. (123). [From C with m-nitrobcnzazide (123J in Ict 
(123).] 

® 2,4,6-Trichlorophenyl JV-(j!>-mtrophenyl) carbamate: pale yel. rods from lgr., m.p. 
166° cor. (124). [From C with jvnitrobcnzazide (124) in lgr. (124).l ' 

2,4,6-Trichlorophenyl N-(3,6-dinitrophenyl)carbamate: unreported. 

® 2,4,6-Trichlorophenyl N- (3,5 -dinitro-4-methyIphenyl) carbamate : yel. pr. from lgr. 
or EtOAc, m.p. 195-196° u.c., 201-202° cor. (125). [From C with 3,5-dinitro-4- 
methylbcnzazide (125) in lgr. (125).] 

— — 2,4,6-Trichlorophenyl //-(a-naphthyl)carbamate: unreported. 

© 2,4,6-Trichlorophenyl N-(j3-naphthyl)carbamate: pr. from lgr,, m.p. 157-158° uc., 
161-162° cor. (126). [From 0 with 0-naphthyl isocyanate (12G) or 0-naphthazide 
(126) in lgr. (12GJ.1 

® 2,4,6-Trichlorophenyl N,N-diphenylcarbamate: m.p. 143° (127). [From C with 
A^,Z7-diphenylcarbamyl chloride (127).] 

3:1G73 (1) Jaeger, Z. anorg. allgem. Chan. 101, 129 (1917), (2)Ticssens, Rec. trav. chim. 48, 1068 
(1929). (3) Ticsscns, Rec. Irav. chim. 50, 115-11G (1931). (4) Richter, Bcr. 49, 2344 (1916). 
(5) Hassel, Naeshagcn, Z. physik. Chan. B-12, 80 (1931). (0) Look, AfonokA. 55, 312 (1930). 
(7) Cain, Norman, J. Chan. Soc. 89, 23-24 (1900). (8) Lassar-Cohn, Schultze, Ber. 38,3301 
(1905). (0) Kohn, Fink, Monatsh. 68, 70, 87-80 (1931). (10) Datta, Mitter, J. Am. Chan. 
Soc. 41, 2032 (1910). 

(11) Schmidt, J. prakt. Chan. (2) 85, 237-238 (1912). (12) Faust, Ann. 149, 149-155 (1869). 
(13) Hrynakowski. Szroyt, Z. physik. Chcm. A-182, 111, 114-115 (1938). (14) Daccomo, Ber. 
18, 1103-1104 (1885). (15) Bennett, Wain, J. Chcm. Soc. 1S3G, 1118. (10) Leger, Compt. 
rend. 14G, 090 (1908) ; Bull. soc. chim. (4) 3, 678-682 (190S). (17) van Erp, Rec. trav. chim. 30, 
281 Note (1911). (18) Takagi, Ishimasa, J.Pharm. Soc. Japan 1925, No. 517, 17-18; Cent. 1926, 

I 182; C.A. 20, 2609 (1920). (19) Giua, Cherchi, Gass. chim. ital. 49, II 209, 282 (1919). (20) 

Krtster, WOrfcl, Z. physik. Chcm. 60, 74-80 (19(4). 

(21) Efremov, Ann. inst. anal, phys.-chim. ( U.S.S.R. ) 5, 75-141 (1931); Cent. 1934, I 3734; 
C.A. 27, 277 (1933). (22) Laurent, Ann. chim. (2) G3, 27-33 (1830); (3) 3, 200-211 (1841); 

Ann. 23, GO-71 (1837); 43, 209-212 (1842). (23) Chulkov, Parini, Staroselets, Org. Chem. Jnd. 

( U.S.S.R . ) 3, 97-101 (1937); Cent. 1938, I 1419; C.A. 31, 4907 (1937). (24) Chandclon, Bull, 
soc. chim. (2) 38, 110-124 (1882). (25) Chabricr de la Saulnicre, Ann. chim. (11) 17, 353-370 
(1942); C.A. 38, 3250 (1944); Compt. raid. 213, 400-402 (1041); C.A. 37, 2010 (1943). (26) 
Likhoshcrstov. J. Russ. Phys.-Chem. Soc. Cl, 1019-1023, 1025-1028 (1929); Cent. 1930, I 1924; 
C.A. 24, 83G (1930). (27) Marsh, J. Chan. Soc . 1927, 3164. (28) Hofmann, Ann. 62, 57, 62 

(1844). (20) Graebe, Ann. 14G, 8, 12 (1868). (30) Benedikt, Schmidt, Monatsh. 4, 604 (1883). 
(31) Tanaka, Kutani, J. Pharm. Soc. Japan No. 541, 190-199 (1927); Cent. 1927, II 51; C.A. 
/iiwn r — ’ r — m /t\ ^9-^50 (1805). (33) Sintenis, Ann. H»l, 


7, 29-31 (1941); CJi. 35, 7719 (1941). 
rig. 145, 425—438 (1940); C.A. 35, 8008 
), 28, 38 (1940); C.A. 34, 4005 (1940). 


(44) Caius, Kamat, Naidu, Indian J. Med. Research 15, 327-332 (1927); Cent. 1928, I 1538; 
*. » *>— — IS 117-134 (1927); 
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(1927). (53) Bradereen, WaldruQffcr. Cor. S70.3M, May JO. 1033; Cent. 1033, II 473; C-A. 27, 
3S33 (1933). (51) Urbschnt. Hctkmanrw (to I.G.), Gcr. 552.150, June 11, 1032; Cent. 1032, 
II 1500; C.A ■ 20, 4427 (1932). (55) Beckmanns, Urbschat (to I G ), Ger. 545.012, March 4, 
1932; Cent. 1932, II 759, C A. 2C, 3010 (1932), (50) Broderscn. Ext (to I.G ). Gcr. 412,432, 
March £8, 1D27; Cent 1927, II 4S~; not in C.A. " r •' ■ l'ouc*- 

«/as. 4, 187-195 (1933); Cent 1931, II 2354; [C . , Stocker. 

Her. 47, 2016 (1914) (59) Conaiit, Tioscr, J. An • 41 .‘Hunter, 

Morse, J. Am. Chem Soc. 53, 3701. 3701 (1933). 

(01) Hunter, Moree, J. Am. Chew. Soc 4S, 1015-1024 (1920). (02) Kohrmann, Tiessler, 
J. praU. Chan. (2) 40, 481 (1889) (03) Ling. J. Chem Soc. Cl, 559 (1S92). (51) Guareschi, 

Daccomo, Ber 18, 1170 (1885) (05) WcseMcy, Ber. 3, 510 (1870). (CO) Lnmpcrt, J. jrrakl. 

Chem (2) 33, 381 (1850) (07) SchuloK, Fottak. C " " 

1510; {C.A . 20, 50SG (1932)). (08) Heim berg. Gc 
C.A. 25, 1200(1931' >-«"’*—»'« ' ' ’'I 

Ger. 250,031. Feb * 

(72 ) Levy, Sehuh ■ 

(1910). (73) Ficse 4 

(1883). (75) Zinc! 

103, 220 (1913). 

Monatsh. 48, 233-244 (192»). (.9) Michael, Buschmann, Gor. £27,303, Juno 19, 1931, Cent. 
1031, II 2785; {C.A. 25, 4550 (1931)J. (80) Barral. GrosGHcx, Bull. toe. efitm. (3) 27, 1175- 
1170 (1902). 

(81) Barral, Jamban. Bull, toe- ch\m. (3) 23, 822-825 (1900). (82) Kahn, Uabinowitsch, 
Monatsh. 48, 317-350 (1927). (83) I-nucr. J. Am. Chem. Soc 48, 442-451 (1920). (84) Kolin. 
POmotCr, Monatsh. 47, 212-214 (1920). (85) Korczynski, Reinholz, Schmidt, ItoczmH Chem . 
0, 731-740 (1929); Cent. 1930. I 2070. fC A 24. 1858 (1930)] (80) Fox, Turner. J, Chan. Soc. 

1930, 1860. (87) Kobn. Heller, Monatsh 40. 95 (1025). (bS) IVeiler, Better (to I.G.). Gcr. 
057,450, Aug. 24, 1931; Cent. 1932. H 2370-2371; C A- 27,735 (1933) ($9) Math (to I G.>, 

Ger. 583,055, Aug 28, 1933, Cent. 1933, II 3883. C.A 28, 179 (1934). (90) Hnntzsch, Ber. 32, 
3070 (1899). 

r r 1 '- r -- I**-- r'‘ ■' ay, Gordon. J. Am Chem. Soc. 57, 110-111 

. .(1930). (9!) Small, Wol/enden, J. Chem. 

1-: . ■* • 'm. Soc. 43, 154-159 (1921). (90) Hunter, 

• .■» . (97) Hantrreh, Schohze, Ber. 40, 4879 

(1907). |9S> Hunter. OJson. Daniels. J Am Chart. Soc. 33, 17GI-177I (10J0). (99) Hunter, 
Kathmann, J. Gen. Chem. 7, 2230-2231 (1937), Cent. 1938, I 3331; C A 32, 518 (1938). (100) 
' »•*•»“ * T ' 2i ‘(1915). 

] • *■ • »•■• (1914). (102) Bojd, Thomas, J. Chem. Soc. 115, 

. ‘ .' • 1929, 570. (104) Holt (to du Foul Co.), US. 

I • C A. 31, 3005 (1937). (105) AnfchQtz, Boedeker, 

' 4 ! ■ Cent 1896, I 100 (107) Breuseh, Keskin, Rev. 

faculli sci. unit. Istanbul 7-A, 152-189 (1942). C.A. 38, 1483 (1944). (108 1 Barral. Morel, 

Bull. toe. ehim. (3) 21, 724-726 (1899). (109) Barral, Compt. rend. 138, 911 (1904). (110) 
Bugounenq, Arm, chim (C) 20, 521-524 (1890). 

fill) Durrans, J. Chem. Soc. 123, 1426 (1923). (112) Lock. Monatsh. 62, 185 (1933). <U3f 
Calm, J. Chem . Soc. 1931, 1122. (114) Tischcr, Ann. Suppl. 7, 184-185 (1870). (115) Radord. 
Taft, Lankelma, J. Am. Chem. Soc. 46, 2056 (1924). (110) BemomUi, St. Goar, /lets. Chim. 
Acta 9, 75G-757 (1920) (117) Mlnovici, Bui soc. set. Bucuresct 2, 131 (1893). (118) Tozer, 

Smiles, J. Chem. Soc. 1938, 2056. (119) Bout, Nicholson. J. Am Chem. Soc. 67, 23G8-23G9 
(1935). (120) Bischoff, Ber. 33, JC05 (1900) 

(121) Sab, Cheng, Bee. tear. chim. 58,692-593 (1939). (122) Sah, Young, Bee. fres. chim. 69, 
357-303 (1940). C.A. 35, 4363 (1941). (123) Sah. Woo, Kec. Iras. chim. 68, 1013-1015 (1939). 
(124) Sab, Cheng, Jlec. trav. ctam. 58. 595-597 (1939). (125) Sab, Rcc. trav. chtm. 58, 587, 589 
(1939). (120) Sah, Bee- teas. chtm. 58, 454-45S (1939). (127) Korczynslri, Gan. chim. itcl. S3, 
96-97 (1923). 



3:1G7G-3:1G87 


DIVISION A 


224 


3:1676 DECACHLORODIETHYL a Cl C*OC1 jo Beil. H-210 

ETHER ckcJj-O-tLca, Hi — 

(bis • (Pentachloroethyl ) ether; W'-y-V'-y— WA* n 2 - 

/ “ Perchloroethcr ”) Q Q 

M.P. 69° (1) 2)1^ 5 = 1.900 {2) 

[Fox cTyatallog. data see (3).] 

[For prepn. of C from abs. Methyl ether (1:6110) with excess dry CI 2 in direct sunlight 
see (1).] 

C on boilg." decomposes (2) into trichloroacetyl chloride (3:6420) and hexacbloroethane 
(3:4835). 

C with cone. H 2 S0 4 at 240° is slowly attacked yielding (2) trichloroacetyl chloride 
(3:5420). 

C with ale. K 2 S loses 2 atoms of chlorine yielding (2) di-(trichlorovinyl) ether (3:6373). 

C with metallic potassium on htg. detonates; in this behavior C behaves toward alkali 
tnetab like many other highly halogcnated compounds. 

Note that nil these data on C are very old; no later studies of C are reported in the 
literature. 

3:1070 (1) Regnault, Arm. 34, 27-20 (1840). (2) Malaguti. Ann. c him. (3) 1G, 13-28 (1846). 
(3) Nickles. Ann. c him. (3) 22, 20 (1848). 


3:1G85 CHLOROPROPIOLIC ACID Cl.CfeC.COOH C3H0 2 C1 BeU.H-478 

n t - 

n-(45i) 

M.P. 69-70° (1) 

Colorless cryst. from pet. eth.*, eas. sol. ether; eas. vol. (even in desiccator). Very irri- 
tating and poisonous; Balts extremely tone (1). — Stable in dry state at room tempera- 
ture. 

(For prepn. from propiolic ac. [Beil. 11-477] by actn. of KOH/KOCI soln. at 0° see (1) 

< 2 ).] 

0 on htg. with Ba(OH) 2 soln. yields chloroacetylene (3:7000) + BaC0 3 while acidifica- 
tion and ether extraction of the aq. layer yields malonic ac. (1:0480), m.p. 133-134° (1). 
JAn alk. soln. of C on stdg. is also partly converted to malonic ac. [1).] 

3:1G85 (1) Straus, KoUek, Heyn, Tier. G3, 1876-1877 (1930). (2) Brit. 333,946, Sept. 18, 1930; 
Cent. 1931, 1 523. 


3:1687 2,3,4,6-TETRACHLOROPHENOL OH C«H 2 0C1 4 Beil. VI -193 

“Qa • ™ 


70° 

(1) (2) (3) 

B.P. 1G4° 

at 23 mm. (4) 

69-70° 

(4) 

160.5° 

at 21 mm. (4) 

68-09° 

(5) (6) 

159° 

at 20 mm. (4) 

67.6-68° 

(7) 

157° 

at 19 mm. (4) 

67-69° 

(8) 

155° 

at 18 mm. (4) 

67-G8° 

(9) 

152.5° 

at 17 mm. (4) 

67° 

(10) (11) 

150° 

at 16 mm. (4) 

65.6° 

(12) 



65-66° 

(13) 
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Ndls. from Igr., AcOH, or ether. — Almost insol. cold aq.; spar. sol. hot aq,; but volatile 
with steam. — Eas. sol. ale., CgHe, CHCb, CS*, Igr.; fairly sol. hot pet. etb. — Odorless at 
ord. temp. 

PREPARATION OF C 

[For prepn. of C from phenol (1 : 1420) with CI 2 at 80° for 14 days (7) or with CI 2 in pres, 
of 2-3% I 2 or 4-5% SbClj or 5-6% FeClj for shorter periods 17), from sodium phenolate 
with SO 3 CI 2 (13), or from 2,4,6-trichloropbenol (3:1673) with Cl 2 (I) in pres, of Ij at 40° 
(8) or with CI 2 in CCL soln. in pres, of FeClj (14), see indie, refs.] 

[For formn. of C from 3,5,6-trichIoro-2-hydrovybenzoic acid (3,5,6-trichIorosaIicyIic 
acid) (5) with CI 2 in 30% AcOH see (5); from 2,4,5,6-tetrachIoro-3-hydroxybenzoic acid 
[Beil. X-144] (11) by htg. with lime see (11); from 2, 4,5, 0-tetrachloro-S-hydroxybenz alde- 
hyde (6) with 50% aq. KOH at 100° for 2 hrs. (the CO group being eliminated as K formate) 
see (6); from o>(2,4,5,6-tetrachloro-3-hydroxybenzoyl)benzoic acid (3) by cleavage with 
cone. H 2 S0 4 see (3) ] 

(For formn of C from l,2,4,4,5,6,6-heptachIorocycIohexen-l-one-3 [Beil. VII-51] by 
reduction with SnCL/HCl/AcOH (4) or with KI/AcOH or Na^SOa/AcOH see (12); from 
“ 6-hydroxyphenylene diazosulfide " with Clj in AcOH followed by reduction with SnCIj 
see (10).] 


USES OF C (OR ITS SALTS) 

[For patents on use of C (or its salts) as bactericide (15) (16) in preservation of rubber 
latex (17), as insecticide (18), or in triphenyl phosphate as wood preservative (19) see indie. 
refs.] 

)For general articles on & (or its salts) as bactericides (20), fungicides (21) (27) for paint 
(22) or leather (23) (24) (25) (26), or in preservation of brine samples for analysis (28) 
see indie, refs.) 


PHYSIOLOGICAL EFFECTS OF 0 (OR ITS SALTS) 

[For studies on dermatitis from C or its salts see (29) (30); for report on toxicity of 0 in 
leather see (31).] 

CHEMICAL BEHAVIOR OF 5 

Action of chlorine. (C with CI 2 in AcOH gives (4) (12) 1,2,4,4,5,6,6-heptachIorocyclo- 
hexen-l-one-3 [Bed. VII-51 ].] 

Action of bromine. C with Brj (1 mole) in pres, of Fe powder gives (8) 5-bromo- 
2,3,4,6-tetrachloropbenol [Beil. Vli-(106)], cryst. from AcOH, m.p. 197° (8) (32), 192* (33) 
(corresp. acetyl denv., m.p 144° (33); corresp. benzoyl denv., m.p. 169* (33)). 

Action of nitric acid. (6 with fumg. HNOj (5 wt. parts) is oxidized (70% yield (4)) (12) 
to 2,3,5-tncblorobenzoquinone-l,4 (3:4672). — Note, however, that the mononitro dexiv. 
of C, viz , 5-nitro-2,3,4,6-tetrachIorophenol, ndls. from CgHg, m.p. 122®, has been obtd. 
(8) by HBr cleavage of the corresp methyl ether (see below).] 

Behavior of C as an acid. C in aq. behaves as an acid, K at 25° » 42 X 10"* (2) cf. 
(34), and can be titrated with AT/10 aq. NaOH (1); Neut. Eq = 232. — [For prepn. of 
alk. salts of by neutralization in mixtures of org solvents see (35); for uses of salts of 
O see above.] 

Miscellaneous reactions of C. [6 (as KA) in cone. aq. 6oln with COClj (3;50Q0) in 
toluene gives (36) 6w-(2,3,4 l 6-tetrachiorophenyl) carbonate, m.p. 155-156° (36).] 
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® 2,3,4,6-TetrachIorophenyI methyl ether (2,3,4,6-tetrachloroanisole): ndls. from 
MeOH, m.p. 64-65° (4), 60° ( 8 ), b.p. 266-270° u.c. at 244 mm. ( 8 ). [From 6 with 
Mel in McOH/NaOMe 6 oln. {4} cf. ( 8 ). — Note that this prod, on nitration with 
7-8 wt. pts. fumg. HNO 3 gives 5-nitro-2,3,4,&-tetrachloroanisole, m.p. 58° { 8 ).] 

® 2,3,4 , 6 -TetrachlorophenyI ethyl ether (2,3,4,6-tetrachIorophenetole) : ndls. from ale., 
m.p. 59-60° (4), 55° ( 6 ). [From C with EtI in EtOH /NaOEt soln. (4); also indirectly 
( 6)1 

© 2,3,4,6-TetrachIorophenyI acetate: cryst. from ale., m.p. 66 ° (5), 65-66° (4), 59° (12). 
[From C with Ac 2 0 (4) or with AcCl (12).] 

© 2,3,4,6-TetrachIorophenyI benzoate: cryst. from ale., m.p. 116° (10) (13) (3), 115° 
(4), 114.5° (12), 113-115° (11). [From C as NaA with BzCl (4). — Note that this 
prod, depresses m.p. (110°) of the corresp. benzoate from 2,3,4,5-tetrachIorophenoI 
(3:3523) <9).] 

© 2,3,4,6-TetrachIorophenyI N-phenylcarbamate : ndls. from ale., m.p. 141-142° (4). 
[From C with phenyl isocyanate in CeHg 24 hrs. at room temp. (4).) 

3:1C87 (l) Ticssens, Jtcc. trav. chim. 50, 116, 119 (1931). (2) Ticssens, Rcc. trav. chim . 48, 1068 
(1929). (3) Fries, Aufknbcrg, J3«r. 53, 24. 28 (1920). (4) Biltz, Giese, Bcr. 37, 4013-4017 (1004). 
(5) Farinholt, Stuart, Twiss, J. Am. Chem. Soc. C2, 1239, 1241 (1940). (6) Lock, Nottes, Manatsh. 
07, 323 (193G). (7) Bnrral, Grosfillcx, Bull. toe. chim. (3) 27, 1174-1178 (1902). (8) Kohn, 
Pfeifer, Monatsh. 48, 233-230 (1927). (9) Holleman, Rcc. Ira*, chim. 40, 318-319 (1921). {10) 

Fries, Vorbrodt, Biebcrt, Ann. 464, 190 (1927). 

(11) Zincke, Walbaum, Ann. 201, 239-240 (1891). (12) Zinckc. Schauro, Bcr. 27, B49 (1894). 
(13) Currans. J_. Chcm. Soc. 121, 47 (1922). (14) Michel. Busclimann (to I.G.), Ger. 527.393. 


1042, f 2831; C.A. 3C, 1207 (1942). (18) Ellis (to Insulito Co.), TJ.S. 2,161,054, June 6, 1939; 
Cent. 1939, II 4G20; C.A. 33. 7568 (1939). (19) Norton (to Cow Chem. Co.) U.S. 2.391,013, 
Cec. 1, 1042; C.A. 37, 2908 (1943). (20) Mclnikor, Arctcsyan, Bokitskaya, Compt. rend. acad. 
sci. U.R.S.S. 31, 123-121 (1911); Cent. 1942, II 2055; C.A. 37, 950-951 (1943). 

(21) Mailman, Michael. Mich. State Coll. Affr. Ezpt. Sta., Tech. Bull. 174 (1940); CJl. 35, 

rv_. J F-.- r » ~ fw.wi Mfnm lot\ 

*. ■ • 1 :;i ' 1 : 1 ' 'Other 
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(1940); C.A. 30, 847 (1942). 

(31) Lollar, J. Am.. Leather Chem. Assoc. 39, 203-209 (19-14); C.A, 38, 0594 (1944). (32) 
Kohn, Zantlmann, Monatsh. 47, 372-373 (1926), (33) McCombie, "Ward, J. Chem. Soc. 103, 
2005 (1913). (34) Murray. Gordon, J. Am. Chem. Soc. 57, 110-111 (1935). (35) Mills (to 
Cow Chem. Co.), U.S. 1,955.080, April 17, 1934, Cent. 1934, II 1991; C.A. 28 . 3743 (1934). 
(36) Barral, Compt. rend. 138, 981 (1904). 

3:1690 2,6-DICHLOROBENZALCEHYDE C;HiOCl 2 Beil. VII -337 

Cl VHi-(134) 

^)CHO 

M.P. 71” (1) 

70-71” (2) 

70” (3) 

69-70" 14) (5) 
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Colorless cryst. from pet. ether (b.p. 40-60°) or Igr. 

(For prepn. of C from 2,6-dichIorotoIuene (3:6270} by o.ridn. with MnOa + HjSOi see 
(2); for prepn. of C from 2,6-dichlorobeazaIdehyde diethylacetal (see below) by hydrolysis 
on shaking with dil. HC1 see (6) 1 

[C on reduction would presumably yield 2,6-dichlorobenzyI ale., but this prod, ia un- 
reported in the literature.] 

C in alk. suspension on oxidn. with air gives (7) 2,6-dichlorobenzoic acid (3:4200), 
m.p. 144*. 

(C (fused) with 0.2 in brilliant artificial light gives (58% yield (8)) 2, 0-di chi orobenroy! 
chloride, bp. 126-125° at IS mm. ~C with PCl 5 at 160° gives (90% yield (9)) (4) {5} 
2,0-dichlorobenzal (di)rhlonde (3:9398) oil, b p. 124-126° at 10 mm. (9), accompanied 
in some preparations (4) (5) by some ina-{a t 2,6-trichiorobcnzyl) ether, m.p. 180-185° 

WMM.1 

(C with alkali sulfite (1 mole) under press, reacts at one of the two halogen atoms giving 
(2) 6-ehl orobenz aldchydesulf onic ncid-2 {Beil. XI-324 ] — C with alkali sulfite (2 moles) 
under press, gives {2) be nz aldehyde disulfonic acid-2,6 {Beil. XI-32GJ ] 

C disslvd. in 7-8 wt pts. cone. HjSO«, and at 10-15“ monomtrated with a mixt of fumg. 
HNOj + rone. H*SOi, poured into aq gives (yield not stated (10)) (2) 2,6-dieh!oro-3* 
nitrobenzaldehyde {Bed. V1I-263], pi from CSj (10) or Ifts from C«H« (2), m.p. 76° (10), 
76-77° (2) (eorrnsp a -crime, m p 156-157° (10), #-oximc, m p. 154-155° (10); note that 
a mixt. of the two crimes mejts 128-130'* (10)) — {Note that no dimtro2,6-dichlorobeti- 
zaldchyde has been reported; also that the m p.’s of certain of the isomeric monomtrodi- 
chlorobenzaldchydcs are very close to the above niononitration prod.: eg , 2,4-dichloro-G- 
nitrobenzaldehyde (from 2,4-diehlorobenzaldehyde 3:1800) has m.p. 74-75°; 2,5-dichloro- 
3-nitrobenzaldehyde (from 2,5-dichlorobcnzaldehyde 3:1145) has mp. 66.5-67°; 3,4- 
dichloro-6-nitrobenzaldchydc (from 3,4'dteklorobenzaldchyde 3:0550) has m p. 73°.} 

{C on sulfonation gives (2) 2,6riichlorobcnzaldchydcsulfonjc acid-3 {Beil. XI-325),} 

{C with 50% KOH at 100° for 5 hrs under N* undergoes cleavage of the aldehyde 
group giving (84% yield (11)) m-dlcWorobenzene (3.5960) q.v. and the corrcsp.'K for- 
mate.) 

1C with aq. ale. hydrazine sulfate gives (SG% yield (18)} 2,6-dichlorobcnzatdazinc, m.p. 
153° cor.; but this prod, or C with hydrazine hydrate refluxrd 5 hrs gives 2 1 G-dieh!oroben- 
xaldchydc hydrazone, rn p, 134°, which by WoHT-Kishncr reduction gives (80% yield (18)) 
2,G-dich)orotolucnc (3:6270).] 

{0 with EtOK contg wt. % dry HQ refluxed 24 hrs pvea (13 6% yield (6)) 2,6- 
dicldorobcnzaldehydc diethylacetal. oil, b p 142- 144° at 10 mm., m.p. —1° (0); this prod, 
with dil. 31C1 readily hydrolyzes back to C + EtOH ] 

{C with 0-naphthol (2 moles) in AeOH with 30% HBr m AeOH at 100° for 2 hrs. or at 
room temp for 24 hre. condenses and nng-eloscs giving (88% yield (S)) 9-(2,C~dichloro> 
phenyl)-!, 2,7, 8-dibcnxovanthane (C-;II| { OClj), cryst from lgr., mp. 251-265“ (8). — 
Note that C with jS-thionaphthol (2 tnolea) under similar conditions yields a prod, 
of unknown structure ) 

C with anhydrous XaOAc 4- Ac-0 in Perkin synthesis (12) (13) (1), or C with malonie 
acid in AeOH (13) gives (yields: 81-83% (12), 80% (l), 187c (13)) 2,6-dichlorocinnamtc 
acid {Beil. IX i- (239)], «y*t- from AeOH, m p. 196° (12), 193* (13), 183* ( 1 ); note that in 
tills reaction some 2 1 <Miieh!orobenznl diacctatc (Bed. VHi-(134)j, ndla. from Igr., m.p. 85* 
(1), Is sometimes formed. 

0 appears to behave normally with ItMgX reactants [e g , 0 with McMgl in dry ether 
followed by usual hydrolysis givea (OS 6% yield (14)) 2,6-dich)orophenjl-mclhjl-carbinol t 
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m.p. 34-35°, b.p. 137-138° at 17 mm., 134—136° at 13 mm. (corrcsp. benzoate,' m.p. 77°); 
0 with CcHjMgBr similarly gives in good yield (1) 2,0-dichlorophenyI-phenyl-carbinol, 
m.p. 57° (corresp. acetate, m.p. 105°)]. IFor conversion of C to 2,6-dichlorostyrene (16) 
(17) via formn. of 2,6-dicblorophenyl-methyl-carbinol (above) and dehydration of latter 
with KHSCL (31.5% yield (16)) see indie, refs.] 

C with aniline readily condenses yielding (1) 2,6-dichlorobenzaldehydc anil, m.p. 64-65°. 

® 2,6-Dichlorobenzaldoxime: colorless ndls. from CgHe (10) or Igr. (1), m.p. 146-150° 
(10), 146-147° (1). [From C with NH 2 OH.HCl + Na 2 COj in dil. ale. at 100° for 5 
hrs. (10) cf. (1); with cold Ac 2 0 this prod, gives an acetyl deriv., m.p. 51“ (10); with 
boilg. Ac 2 0 for 5 min. the oxime loses H 2 0 giving (1) 2,6-dichlorobenzonitrile [Beil. 
IX-343, IXi-(141)), ndls. from Igr. or by sublimation, m.p, 143° (1), 144 ,5-146.5° 
(15).] 

— — 2,6-Dichlorohenzaldehyde phenylhydrazone : unreported. 

2,6-Dichlorobenzaldehyde o-nitrophenylhydrazone: m.p. 154° (1). 

— — 2,6-Dichlorobenzaldehyde p-nitrophenylhydrazone: unreported. 

2,6-Dichlorobenzaldehyde 2,4-dinitrophenyIhydrazone: unreported. 

— — 2,6-Dichloroben2aldehyde p-bromophenylhydrazone: m.p. 142° (1). 

2,6-Dichlorobenzaldehyde semicazbazone: unreported. 

3:1€90 (i) Reich. Salzmann, Knwa, Bull. toe. ehim. (4) 21, 217-225 (1917). (2) Geigy and 
Co., Ger. 199,943, July 4. 1908; Cent. 1908, II 363-364; [C.A. 2, 3000 (1008)1. (3) Lock, her. 
CG, 1630 (1933). (4) Olivier, Weber, Rtc. Iran. ehim. 62, 1 CO-174 (1933). (5) Olivier, Weber, 
Rec. trav. ehim. 53, 882 (1934). (0) Lock. Ber. 72, 303 (1939). (7) Hans (to I.G.),Ger. 606,438, 
Sept. 4. 1930; Cent. 1930, II 3850; C.A. 25, 304 (1931). (8) Dilthey, Quint, Heinen, J. prakt. 
Chtm. (2) 152, 08-72 (1939). (0) Lock. Asinger, Monalth. 59, 157 (1932). (10) MeUcnhelraer, 
Tbeflacker, Bcisswengcr, Ann. 495, 254 (1932). 

(11) Lock, Ber. GG, 1530 (1933). (12) BSck, Lock, Schmidt, Mcmatth. 64, 401-402. 407-403 
(1934). (13) WUlatadt, Ber. 64, 2692 (1931). (14) Lock. Bock, Ber. 70, 921 (1937). (15) 

' 1 ‘ 1 * " ‘Iverbcrger, Allen, Johnston, 

' Clark. Chem. & Eng. Nevs 


3:1700 l-CHLORONAPHTHOL-2 


M.P. 72° (1) 

71° (2) 

70-71° (3) 

70° (4) (U> (20) (27) 

08-09° (5) 

68° (8) 



CioHjOCI 


Beil. VI - 648 
VL- 
VI 2 -(G03) 


Ndls. from hot aq., ndls. from lgr., pr. from CHCljJ eas. sol. ale., AcOH, C«Hg, CHClj, 
boilg. lgr. — For crystallographic constants see (4). — Volatile with steam. 

[For prepn. of C from /3-naphthol (1 : 1540) with Cl 2 in AcOH (80% yield (21)) (3) (4) (6), 
with SOzClz in CSa (7) or with CeHsIClz (84% yield (2)) see indie, refs.; from sodium £ 
napbtholate in CS 2 suspension on treatmentwith Cl 2 (8) or in cold aq. with NaOCl (84% 
yield (5)) (9) see indie, refs.; for formn. of C from 0-napbthol (1 : 1540) as by-prod, of its 
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oxidn. 'with FeCb to £-din.iphthol (2,2'~dihydroxybinaphthyM , l' ) sec {10} (11} (the 
proportion of G increases with increasing acidity {11}); for formn. of C from £-naphtbol 
as by-prod, of react, with SeOClj see {20} 1 

C with 1 mole Cfe in AcOH soln. gives (12) 1 ,G-dichloronaphthol-2 (3:3600), m.p. 119.5° 
(12); C with I mole Br* yields {7} (13) 6-bramo-2-ohloronaphthol-2 (Beil. VI-6S1J, ndls. 
from AcOH with 1 mole solvent, m.p. 92°, anhydrous ndls. by sublimation, m.p. 101° {7}. 
(Note, however, that C m AcOH + NaOAc with I mole Br2 yields { } ) " l-bromo-2>chloro2- 
oxonaphthalcnedihydride-1,2,” pale yel. pr. from Igr., m.p. 90° when pure but oh short 
etdg. soon becoming lower ! 

(0 in AcOH with cone. HI (D — 1.5) boiled 5 hrs gives (79% yield (5)) 0-naphthol 
(1 : 15-10), m.p. 121° {5}; note, however, that G is unaffected by SnClj cither in acid or alk. 
even after protracted refluxing, but in AcOH/HCl in e.t. 8 hrs. nt 100® (1} reduces to 
0-naphthol } 

(C in alk. solo, treated with p-nitrobcnzenediazonium chloride soln loses its halogen 
atom and yields (14) (15) (16) cf. (21) l-(p-nitrobcnzeneazo)naphthol-2 (" Para Red **) 
(Bed. XVI-1G5, XVIr(255)J, red ndls from pyridine, m.p. 246-247° u.c. (14), from AcOH, 
m.p. 250° cor. (15). (Note, however, that as much as 40% of a light yel. by-prod., m.p. 
125* dec., is also formed (16) )J 

[C melted with PCI* and then treated with aq. (4), or C in alk. soln shaken with POOL 
(17), or sodium salt of C Bhakcn in xylene with POCI3 (18), yields iris- (l-chloronnphthyl-2) 
phosphate, ndls from ale., m.p. 152° {4} (note that by the second method (above) bis- 
(l-chloronaphthyl-2)phosphonc acid, ndls. from ole. + HC1, m.p. 251* (4), is also formed 

M)A 

[C (2 moles) with Na*S (1 mole) htd. in aq. under N» gives (97.5% yield (19)) 6w-(2- 
hydroxynaphthyl-1) sulfide (Beil. VI-976, VIi-(470)]> colorless cryst. from AcOH, m.p. 
226* cor. (19).] 


G under many circumstances yields ethers with difficulty and small yields; e.g., C with 
McOH + cone. II3SO4 (25} or p-tolucncsulfonic acid (26) gives only 2-7% methyl ether; 
however, 0 in McOII /KOH htd. with Mcl in s t. at 100° for 5 hrs. (25), or C in 15% KOH 
shaken with MejSOt for hr. (91% yield (5)), gives l-chloro2-mcthoxy'naphthalene, pr. 
from ale., m.p. 70-71* (5), G$° (25), 78* (27); this methyl ether on protracted htg. with 
cone. HO in s.t. at 200-250* yields C -4* McCl (17) (27). — C with EtOH 4- conc.HjSOi 
(25) gives only 0.5-10% ethyl ether, but C with EtOH /KOH 4- EtBr htd. 3 hrs. at 100° 
(25) gives l-chloro-2-ethoxynaphthaIcne, Uts. from ale., m p. 58° (25). 

© l-Chloro-2-naphthyI acetate: tbls. from ale., m.p. 42-43® (3). (From C with AcCl 
(3).} 

l-Chloro-2-naphthyl benzoate: Ifts. from ale., rap. 101“ (27). (From C in alk. 
soln by shaking with BzCl (27) ( 


3:1*00 (1) PriM, SchimnjebrhnMtJt. Ann. 481, 293. 290-297 (1930) (2) Neti. Her. 72 1511 

(1939) (3} Zinckr. Her 21, 3381-3385 (1888). (I) Clew, Bet. 21, 695-890 (l&SS). (5) 

Franirn, Stftobh*. J rrnkt. Chrm. (2) 103, 379-380 (1921 122). (G) Clifford (to Goodyear Tire 
nnd Rubier Co.), Brit 302,147, Feb. 0. 1929, Ctr.t 1923, 1 18G7. (7) ArmUrtmc, Rotator. 
Chrm. Stva 53, 225 (1889) Her 24, P.cfcrate, 705 (1891). (8) Fclisll, Her. IG, 1901 (1883). 
(3) Knlle and Co . Crr. Marrh IG, 190G. Coif. 190G, 1 1307. (10) Ioffe. J. Gen Chem. 

{VUSJU 7, 2715-2718 (1937) . Cent *939, H 4475. C.A . 37, 2931 (1038). 

(11) lofle, Kutnetxov. Ll{o\ sku, J. Gen. Chem. 5, 1G85-1C80 (1935); Crnf. *037. 
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2,6-DICHLOROBENZALDEHYDE 


228 


m.p. 34—35°, b.p. 137—138° at 17 mm., 134—136° at 13 mm. (corresp. benzoate,' m.p. 77 8 )* 
C with CeHjMgBr similarly gives in good yield (1) 2 < 6-dichlorophenyl-phenyUarbi^o}, , 
m.p. 57° (corresp. acetate, m.p. 105°)). (For conversion of C to 2,6-dicbloiostyiene J16) 
(I7J via formn. of 2,6-dichlorophcnyl-methyl-carbinol (above) and dehydration of latter 
with KHSO 4 (31.6% yield (16)) sec indie, refs) 

C with aniline readily condenses yielding ( 1 ) 2,6-dichlorobenzaldehyde anil, m.p. 64-65°. 

® 2,6-Dichlorobenzaldoxime: colorless ndls. from C^Hs (10) or Igr, (l), m.p. 149-150° 
(10), 146-147° (1). [From C with NH 2 OH.HCI + Na 2 C0 3 in dil. ale. at 100° for 5 
hrs. (10) cf. (1); with cold Ac 2 0 this prod, gives an acetyl deriv., m.p. 61° (10); with 
boilg. Ac 2 0 for 5 min. the oxime loses H 2 0 giving (1) 2,6-dichlorobenzonitrile [Beil. 
IX-343, IXi-(l41)l, ndls. from lgr. or by sublimation, m.p. 143° (1), 144.5-146.5° 
(16).] 

— — 2,6-Dichlorobenzaldehyde phenylhydrazone: unreported. 

— • 2,6-DichIorobenzaldehyde o-nitrophenylhydrazone: m.p. 154° (1). 

— *— 2,6-Dichlorobenz'aldehyde p-nitrophenylhydrazone : unreported. 

■— * 2,6-Dichlorobenzaldehyde 2,4-dinitrophenylhydrazone: unreported. 

— — 2,6-Dichlorobenzaldehyde p-bromophenylhydrazone: m.p. 142° (1). 

* ■ - ■ 2,6-Dichlorobenzaldehyde semicarbazone: unreported. 

3:1690 (1) Reich, Salzmann, Kawa, Bull. toe. chim. (4) 21, 217-225 (1917). (2) Geigy and 
Co., Ger. 199,913. July 4, 1908; Cent. 1908, II 303-364; [C.A. t, 3000 (1908)]. (3) Lock, Ber. 
GO, 1630 (1933). (4) Olivier, Weber. Bee. trav. chim. 52, 1G9-174 (1933). (5) Olivier, Weber, 

Rec.troc.cMm. 63, 882(1934). "I*--’ 77 7 -7 

Sept. 4, 1930; Cent. 1930, II 3f 

Chem. (2) 162,08-72(1939). ; . < . '* .*.V, “ 

Theilacker, Beiaawcnger, Ann. 495, 254 (1932). 

(11) Lock, Ber. CG. 1630 (1933). (12) Bock, Lock, Schmidt, Monatsh. 64, 401-402, 407-408 
(1934). (13) Willst&dt, Ber. G4, 2G92 (1931). (14) Lock, Bock, Ber. 70. 921 (1937). (16) 
Norris, Klemka, J. Am. Chem. Sac. G2, 1433 (1940). (16) Marvel, Overberger, Allen, Johnston, 
Saunders, Young, J. Am. Chem. Soc. 08, 863 (1940). (17) Michalek, Clark, Chem. & Eng- News 
22, 1669-1663 (1945). (18) Lock, Stach, Ber. 7G, 1252-125G (1943). 


3:1700 l-CHLORONAPHTHOL-2 


M.P. 72° (1) 

71“ (2) 

70-71° (3) 

70° (4) (11) (20) (27) 

68-69° (5) 

68° (8) 



Bell. VI - 648 
VI:- 
VI 2 -(603) 


Ndls, from hot aq., ndls. from lgr., pr. from CHCla; eas. sol. ale., AcOH, CgHe, CHClj, 
boilg. lgr. — Fox crystallographic constants see (4). — Volatile^ with stearru ^ ^ ^ f<tt 
> [For prepn. of C from j3-naphthol (1 : 1540) with Cl 2 i ‘ ■ 

with SO 2 CI 2 in CS 2 (7) or with C 6 HsIC1 2 (84% yield 

naphtholate in CS 2 suspension on treatment with-Cl 2 ' , . 

yield ( 6 )) (9) see indie, refs.; for formn. of C from 0 -naphthol (1:1540) as by-prod, of us 
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Olridn, with FeCL to /9-dinaphthol (2,2 , -dihydroxybinaphthyl-l ) see (10) (11) (the 
proportion of C increases with increasing acidity {11)3; for formn. of G from /9-napbtbol 
as by-prod, of react, with SeOCfe see (20).] 

C with 1 mole Ch in AcOH eoln. gives (12) I,6-dichloronaphthol-2 (3:3600), tn.p. 119.5° 
(12); G with 1 mole Br 2 yields (7) (13) 6-bromo-2~cfdoronaphthol-2 (Beil. VI-651], ndls. 
from AcOH with 1 mole solvent, m p. 92°, anhydrous ndls. by sublimation, m.p. 101° (7). 
(Note, however, that C in AcOH -f NaOAc with 1 mole Brz yields (1) " I -bromo-1 -chloro-2- 
oxonaphthalenedihydride-1,2,” pale yel. pr. from Igr., m.p. 90° when pure but oh short 
stdg. soon becoming lower } 

(C in AcOH with cone. HI (D » 1 5) boiled 5 brs. gives (79% yield (5)) d-naphthol 
(1:1540), m.p. 121° (5); note, however, that 0 is unaffected by SnClj cither in acid or alk. 
even after protracted refluxing, but m AcOH/HCl in s.t. 8 hrs. at 100° (1) reduces to 
0-naphthol.j 

(G in alk. eoln. treated with p-nitrobenzenedmonium chloride soln. loses its halogen 
atom and yields (14) (15) (16) cf. (21) l~(p-nitrobenzeneazo)napkthol-2 (“Para Red”) 
(Beil. XVI-165, XVIi-(255}j, red ndls. from pyridine, m.p. 246-247° u.c. (14), from AcOH, 
tn.p. 250° cor. (15) (Note, however, that as much as 40% of a light yel. by-prod., m.p. 
125° dec,, is also formed (16).)1 

(C melted with PCU and then treated with aq (4), or C in alk. soln. shaken with POCb 
(17), or sodium salt of C shaken in xylene with POCI 3 (18), yields *m-(I-chloronaphthyl-2) 
phosphate, ndls. from ale., m.p 152° (4) (note that by the second method (above) bis- 
(l-chloronaphthyl-2 )phosphoric acid, ndls. from ale. + HC1, m.p 251° (4), is also formed 

mu 

(C (2 moles) with NajS (1 mole) htd. in aq. under Ns gives (97.5% yield (19)) 5£s-( 2- 
hydroxynaphthyl-1) sulfide (Beil. VI-976, VI 1 - (470)}, colorless cryst. from AcOH, m.p. 
226° cor. (19).] 

(C on refluxing a few hrs. with aniline (best under Ns (23)) yields (22) l-anilinonaphthol-2 
fBeil. XIII-678], ndls from Igr., m p. 153-154° (22), 155-156° (23); for corresp. rcactn. 
with many other monamines (22) (23) and diamines (24) sec indie, refs.] 

C under many circumstances yields ethers with difficulty and small yields; eg., C with 
MeOH -f_conc. HjSOi (25) or p-toluenesulfonic acid (26) gives only 2-7% methyl ether; 
however, C in MeOH /KOH htd. with Mel in s.t at 100° for 5 hrs. (25), or C in 15% KOH 
shaken with M^SO^ for % hr. (91% yield (5)), gives l-chloro-2-methoxynaphthaIene, pr. 
from ale., m.p. 70-71° (5), 68“ (25), 78° (27); this methyl ether on protracted htg. with 
cone. HCI in s.t. at 200-250° yields C + MeCl (17) (27). — C with EtOH + cone. H 2 SO 1 
(25) gives only 0.5-10% ethyl ether, but C with EtOH /KOH + EtBr htd. 3 hrs. at 100° 
(25) gives l'chloro-2-cthox> r naph»halene, Bts. from ale., m.p. 58° (25). 

® i-ChlorO'2-naphthyl acetate: tbls. from ale., mp. 42-43° (3). [From C with AcCI 
(3U 

@ l-Chioro-2-naphthyI benzoate: Ifts. from ale., m.p. 101“ (27). (From C in alk. 
soln. by shaking with BzCl (27).] 

3;1?00 (l) Fries, Sehimmclschmidt, Ann. 4 SI, 293, 296-297 (1930). (2) Neu, Brr. 72, 1511 
0939). ( 3 ) Zincke. Bit. 21, 33S4-3385 (1SSS). (4) Cleve, Brr. 21, 895-696 (1SSS). (5) 
Fronzcn, StilubTc. J. prakt. Chem. (2) 103, 379-3SO <1921 122). (6) Clifford (to Goodyear Tiro 
and Rubber Co.), Brit 302,147, Feb G, 1929, Ctnt. 1939, I 1867. (7) Armstrong Rossiter, 
Cfirn. Noes S9, 225 (18S9). Ber. 21, Rcfcrate, 705 (1891). (S) SebaU, Brr. 10. 1901 (I8S3). 
O) Kalie and Co . Ger. 168.621, March 16, 1909. Cent. 1906 , 1 1307. (10) Ioffe, J. Gen. Chem. 
{U^SS.Jl ) 7 , 2715-271S (1937) , Cent. 1939, II 4475: C.A. 33, 2931 (103S). 

(H) Ioffe, Kuznetzov. Iito\sku, J. Gen. Chem. 5, 1GS5-1G80 (1935); Cent. 1937, 
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fabrication, Ger. 246,871, May 31, 1912; Cent. 1912. 1 1875. (19) Rineeissen 
198,2182 (1934) ; Cent. 1934, II 2677; C.A.28, 6432. (20} Morgan, BuSl, J CA, 

_ <2 J I 7 (1928) ; (22) Wahl, Lantz, Ger. 365,367, 


Compt. rend. 
Chem. Soc. 1923, 


34-37* (1895). 


3 : 1745 4 ,6 -DICHLORO -3-METHYLPHEN OL 
(4,6-Dichloro-m-cresol) 


M.P. 71.5-72° (1) 


B.P. 235-230° (1) 


OH C 7 H 6 OCI 2 BeH. S.N. 52G 


'CHj 


C is volatile with steam. — The products of m.p. 45-46° (2) and m.p. 58° (3) formerly 
supposed to have been C are now regarded (I) as 2,4,6*trichloro-3-methylphenol (3:0618) 
and 2,4-dichloro-3-methylphenol (3:1205) respectively. 

[For prepn. of C from 6-amino-4-chloro-3-methylphenol (1) via diazotization and use 
of CU2CI2 reaction see (1); from 4,6-diamino-3-methylpbenol {1} via tetrazotization and 
use of CU2CI2 reaction see (1); for formn. of C (together with other isomers) from 4-chloro- 
3-methylphenol (3:1535) or from 6-chloro-3'methylphenol (3:0700) in CHCI3 with CIj 
(I mole) see (1).] 

C in CHCI3 with 1 mole CI 2 gives aim. quant, yields (1) 2,4,6-trichIoro-3*methyIphenoI 
(3:0618), m.p. 46° (1). 


® 4,6-Dichloro-3-methylphenyl benzoate: mats of very fine ndls. from ale., m.p. 57.5® 
(1), [From C with BzCl in pyridine (1).] 

® 4,6-Dichloro-3-methylphenyl benzenesulfonate: thin lustrous plates from ale., m.p. 

86° (1). [From C + benzcnesulfonyl chloride in pyridine (1).] 

® 4,6-Dichloro-3-methylphenyl p -tolu en esulf on at e : very fine ndls. from ale., m.p. 
104-105° (1). [From C + p-toluenesulfonyl chloride in pyridine (1}.[ 


3:1745 (1) Huston, Chen, J. Am. Chem. Soc. 55, 4216-1218 (1933). (2) von Walther.'Zip^r, 
J. prakt. Chem. (2) 91, 374 (1864). {3} Tanak3, Morikowa. Sakamoto, J. Ckem.Aoc. Japan 61, 
275-277 (1930) , ClA. 26, 706-707 (1932). 


3:1754 


6-CHLOHO-3,4-DIMETHYLPHENOL 
(5-Chloro-o-4'Xylenol ) 


CaHgOa 


BeH. vr — 
VI:— 
YI 2 -(456) 


M.P. 71.5-72.5° (1) 
72° (2) 

71° (4) 
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Ndls. from It. pet, — Volatile with steam. 

[For prepn. of C from 6-amino-3,4-dimethylphenol {5-amino-o-4-xylenol) [Beil. XIII- 
629, XIIIi-{ 244)] {1} via diazotization and use of Cu 2 Clz reaction (yield not stated) see 
(I); from 3,4-dimethylphenol (o-4-xylenol) (1:1453) with in CHClj (23% yield) 

see (4) cf. (2) (3).) 

[For studies on bactericidal action of C see (2) (3).] 

C with 02 docs not (1) give a trichloro derivative. 

G with HNO 3 in AcOH soln. as directed gives (5) 2-nitro-6-chloro-3,4-dimetbylphenol 
(5-chIoro-3-nitro-o-4-xylenol ), yel. pi from CgHe, m.p. 127.5 ° (5); note, however, that 
neither the isomeric mononitro denv. nor the corresp dmitro deriv. is known. 

C does not (5) couple with benzenediazomum chlonde. 

[For behavior of C with sulfur chloride + AICI 3 in CS 2 see (6).] 

6-Chloro-3,4-dimethylpbenyl acetate: unreported. 

6-Chloro-3,4-dimethylphenyl benzoate: mp. 43° (1). 

3:1754 (1) Hinkel, Collins, Ayling, J. Chem Soc 123, 2973 (1923) (2) Heicken, Angew. Chem. 

52, 2G3-265 0939). (3) Lockemann. Kunzmann, Angew. Chem . 46, 296-301 (1033). (4) 
McCIement, Smiles, J. Chem. Soc 1937, 1019 (5) Hinkel, Ayling, Bevan, J. Chem. Soc. 1928, 

2530-2531. (6) Dvorkovitz, Smiles, J. Chem. Soc. 1938, 2026. 


3:1757 6-CHLORO-2-PHENYLPHENOL Q 2 H 9 OCI Beil. S.N. 539 

(3-Chloro-2-hydroxybiphenyl ; 

“ o-chloro-o'-phenylphenol ") 

M.P, 73-74* (1) B.P.313 0 

73° (4) 173° 

71-73° (3) (6) 137-138° at 6 mm. (6) 

138-140° at 3 mm. (10) 

[See also 4-chloro-S-pkenylphenol (3:8980).] 

Important Note. Through the year 1944 (and perhaps in some cases beyond) the chloro- 
phenylphenol of m.p. 72° (C) has been regarded as having the structure 4-chloro-2-phcnyl- 
phenol = 5-chloro-2-hydroxybi phenyl = “ p-chloro-o-phenylphenol." In 1945, however, 
this view was corrected by the paper of Weissbergcr and Salminen (I); in this text, there- 
fore, expression of the fact a is reported in the light of their paper. Particular care is, there- 
fore, required in consulting reference prior to it 6ince such material is universally expressed 
tn the reverse sense of the present view. 

[For prepn. of C from 2-hydroxybiphenyl (1:1440) with CIj (note that 4-chloro-2- 
pbenylphenol (3:8980) is also formed) see (2) (4); for prepn. of C from 3-amino-2-hydroxy- 
biphenyl (5) by diazotization and use of C 112 CI 2 reaction (45% yield (1)) see indie, refs ) 

C is sol. in aq 25% NaOH at 60°, but resultant salt is more sol than corresp. prod, from 
the isomeric 4-chloro-2-phenylpbenol (3:89S0) (for use in_sepn of C from the latter see 
(4))j note that sodium salt of C cryst. as trihydrate, i.e., NaA.3H20 (4), and that anhydrous 
NaA dec. at 316° without melting (4). 

The calcium salt of C is very spar. sol. aq. (use in sepn. of C from the isomeric 4-chloro-2- 
. pbenylphenol (3». 
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6-CHLORO-2-PHEHY1JPHENOL 


232 


[For reaction or C with metballyl chloride (3:7145) in pres, of alk. see fJD)J 
C on mononitration with HN0 3 in AcOH at 15-19° as directed gives {31% yj e )d {})) 
3-chIoro-2-hydroxj^5-mtrobiphcnyI f tan needles, m.p. 130-131° {l) ( 129-131° {6). 

(0 (?) on. condensation with formaldehyde -f ethanolamine as directed {9) gives a prod. 
m.p. 182-183°; for similar condens. of 0 (?) with formaldehyde + morpholine see (7).] * 

G-CMoro-2-phenytphenyI benzoate: m.p. 88 5° (8). [Note that this prod, does 

not distinguish C from the isomeric 4-chloro-2-phe n ylpbenol (3:8980), whose benzoate 
has m.p. 80-87°.) 

3:1767 (1) Weissbcrgor, Salminen, J. Am. Chem. Soc. C7, 58-60 (1945). |2) Britton, Bryner 
(to Dow Chem. Co.), U.S. 1,969.963. Aug. 14, 1934; C.A. 28, 6160 (1934). (3) Rittler, HelJer 

(to Chem. Fabrik von HW*"' T "** - • - — > - 

(1935). (4) Britton, Bry 

I 128-129; C.A. 27, 6086 
678 (1934). (5) Vorozhts 
1910, II 2162; C.A. 32, 791 
59-64 (1939) 5 Cent. 1940, 2 

U.S. 2,040,039, May 6, 193 1 

tiansen, J. Am. Pharm. Assoc. 21, 553-657 (1935), (9) Brusou, J. Am. Chem. Soc. 58, 1743 
(1936). (10) Coleman, Moore (to Dow Chem. Co.), U.B. 2,170,990, Aug. 29, 1939; Cent. 1839, 

II 4592; C.A. 31, 1098 (1940). 


3:1760 1,2,3,4-TETRACHLOROBUTANE 

(solid isomer) 

(Butadiene tetrachloride) 


CHj 


H H 

z — k — (!) — CJ 


C^HjCll 


(Butadiene tetrachloride) 7 * » 7 T 

erythrene tetrachloride) Cl Cl Cl Cl 


IH 2 


Beil. I - 119 
M 38) 

h~ 


M.P. 73-74° (1) (2) B.P. 130-134° at 40 mm. 14) 

72.5-73° (3) ' 

78° {4) 

70° (5) 

This cotnpd. is known in two diastereoisomeric forms, one solid (C), and one liquid 
(3:9082) q.v. 

C cryst. from ole. |1) or CClj (3) in colorless pr, with strong camphoraceous odor. 

(For preparation of CJ from butadiene-1,3 by treatment in cold with CI2 (4) (6) (7) in 
CS2, CCI4, CHCI3, or Igr, soln. (4), or with SCI? in pet. ether (1) see indie. refs-I for prepn. 
from 1 ,2,3,4-tctrahydroxybutane (erythritol) (1:5825) with. PCI 5 in CS2 see (3), for fonnn. 
from acetylene + HC1 in electric discharge see (2M (The proportion of solid (C) and 
liq. (3:9082) isomers formed varies with conditions.) o 

e on warming with Zn dust in ale, yields (4) butadiene-1,3, b.p. —4 8 • 

C with MeOH/KOH at 10-18° loses 2 HQ yielding (8) 2,3-diclilorobutadiene-l,3 
(3:5220), b.p. 39-40° at 80 mm., and other products. 

J-.1W Backer, Stating. Sk. Im.cHm.U. S5-5S (1935) g) Igaanllch, Ccntiai3. « 754. 
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SOLIDS 


3:1775-3:1800 


3:1775 3,4-DIMETHYLPHENACYL 
CHLORIDE 
(<^CWoro-3,4-<iitnethyI- 
acetophenone) 

M.P. 73° 


QoHnOa 

CH/ \C0.CH 2 CI 

chJ — 


Beil. VH - 323 
VHi-(172) 


{For prepn. from o-xylene (1:7430) + chloroaccfcyl chloride (3:5235) + A1CL see (1) 

{2)J 

C on ojrfdn, with alk. KMnOj gives 4-methylisophthaIic ac. [Beil. IX-S63J, m p. 332° 
cor. (corresp. dimethyl ester, ndls. from MeOH, m.p. 80°). 

• 3:1775 (!) Kunckell, Bet. 30, 1713 (1897). (2) Jorlander, Bcr. SO, 1459 (1917). 


3:1800 2,4-DICHLOROBENZALDEHYDE C:H 1 OClj Beil. VH <• 330 

a<f~3cH° vn*-(m) 

Cl 

M.P. 74.5° (1) 

72° (2) 

71 (3) (5) 

70-71° (4) 

White ndls. with strong odor like ordinary benzaldehyde. — Volatile with steam (1). 

{For prepn. of C from 2,4-dichIorotoluene (3:6290) via brommation at 180-200° to 2,4- 
dichlorobenzal (di)bromide and hydrolysis with cone. H 2 SO 4 at 100° (92% yield) see (1); 
for analogous prepn. via 2,4-dichJorobenzal (di)chlonde and its hydrolysis see (2) (4); 
for prepn. of C from 2-chloro-4-aminobenzaldehyde via diazo/CuCI reactn see (3).] 

C on oridn. with KMnQt yields 2,4-dichlorobenzoic acid (3:45G0), m.p. 102°. — 0 
on htg. with MeOH /NaOMe in s.t. at 183° for 8 hrs undergoes Cannizzaro reacte. yielding 
2,4-dichlorobenzyl ale., m.p. 58-59° (2), and 2,4-dichlorobenzoic ac. (3:4560), m.p. 161— 
162° (2). 

C on mononitration as specified (6) yields 2,4-dichloro-O-nitrobenzaldehyde [Beil. VII- 
263], cxyst. from Igr., m.p. 74-75° (6). [Note that 2,4-dichloro-5-nitrobcnzaIdehyde [Bed. 
Vlli-(144)), m p. 74°, has also been prepd. indirectly.) 

{For conversion of 0 to 2,4-dichlorostyrene (7) (8) via reaction with MoMgl giving 
(63% yield (1)) 2,4-dichlorophenyl-methyi-carbinol, b.p. 130-134° at 11 mm. <1), 127° at 
7 mm. (corresp. p-nitrobenzoate, m.p. 113° (1)), and dehydration of latter with KHSO 4 
(33% yield (7)) see indie, refs.) 

® 2,4-Dichlorobenzaldoxime: ndls., m.p. 136-137° (4), [The oxime hydrochloride 
has m p. 133.5° but on treatment with Na 2 COj yields oxime (4).] 

• 2,4-Dichlorobenzaldebyde pbenylhydrazone: unrecorded. 

■ 2,4-DichIorobenzaldehyde /-nitrophenylhydrazone: unrecorded, 

2,4-Dichlorobenzaldehyde 2,4-dinitraphenyIfaydrazone : unrecorded. 

— — 2,4-Dichlorobenzaldehyde semicarba 2 on e : unrecorded. 

3:1600 (lj Lock, B6ck. Brr. 70, 923 (1937). {2} van der Lande, Bee. Iran. ehim. 51, 103, 109 
(1932). ( 3 ) Blanksma, Chem. Weekbiad C. 899-913 (1909), Cent. 1910, I 261. (4) Erdmann, 
Scbweehten, Ann. ZG0, 6S-69 (1S90). (5) Seebg, Ann. 237, 109 (18S7). (fi) Geigy and Co., 
198,909; Cent. 1908, II 214. (7) Marvel, Overberger, Allen, Johnatoo, Saunders, Young. 

Am. Chem. See. 68, SC2-S03 (1940). (8) Michalek, Clark, Chan. tfc Ena. AWs 22, 1559- 
15C3 (1045). 
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3:1815 6.CHLORO-2-METHYLPHENOL 
(5-Chloro~o-cresol) 


M.P. 73-74° (1) (4) 

Long white hard ndls. from pet. cth.; eas. sol. ale., AcOH; lesg sol. pet. eth. (1). 

0 is eas. sol. alk. (1). 

(For prepn. from 5-chloro-2-methylaniIine (Beil. XII-835J see (I) {4)J 
0 on mononitration (2) in AcOH with fumg. HNOa at 5° givea mixt. of two mononitration 
products: 6-nitr<>-5-chloro-2-metliylphenol, volatile with steam, golden-yel, pr. from pet., 
eth., m.p. 54,5-55° (2), and 4-nitro-5-chloro-2-methylphenol, not volatile with steam, cryst. 
from aq. or C«H«, m.p. 144-145° (2). 

C on nitration (3) with 3 pts. HIsOj (D = 1.48) at 0° gives a dinitro compd., 4,0-dinitm- 
5-chlaro-2-mcthylphcnol [Beil VTi-(I8l)/, yel. ndls., from pet. eth.. m.p. 146° (3J; acetyl 
deriv., m.p. 109-110° (3). 

[For action of HNO2 on C see {4}.] 

<© 6-ChIoro-2-methylphenyl benzoate: from C + BzCl + aq. alL, white lfta. from 
ale., m.p. 53-54° (1). 

3:1815 (l) Zincke, Ann. 417, 207-208 (1918). (2) von Auweru, Schornatein, Cent. 1924, II 
2260. ( 3 ) Zjnckc, Ann. 418, 234 (1918). (4| Hodgson, Moore, J. Chem. 80 c. 192C, 2037. 

3: 1820 l,l,l-TRICHLORO-2- (o- 
CHLOROPHENYL)-2-0>- 
CHLOROPHENYL)ETHANE 
(“ 0fP '-DDT") 


M.P. 74.0-74.5° (4) cor. (G) 

73-74° (5) 

This compound is the so-called o,p-isomer of "DDT" (3:3298). Although known 
to be a substantial contaminant (c.g,, 18% (I) —19% (5)) of technical “ DDT," very little 
information is at present available regarding it. 

Cryst. from MeOH. 

(For prepn. of C from 2,2,2-trichIoro-l-(£>-ehIorophenyl)ethanol (5) with chlorobenzene 
(3:7903) in pres, of cone. H1SO4 at GO’ (04% yield) see (5).] 

() on dinitration with fumg. HNOj at 50° for 1 hr. gives (5) a dinitro deriv., cryst. from 
95% ale., m.p. 148.0-148.5° cor. (5); note that this prod, lias same m.p. as corresp. deriv. 
from " DDT " but that m.p. of a mixt. of the two dinitro compds. Is depressed. 

0 on tetranitration with a mixt. (1:1 by volume) of fumg. HNO3.+ cone. H2SO4 at 
100° for 1 hr. gives (2) a prod., m.p. 229.5-230° cor.,* note that the corresp. prod, from 
" DDT " has m.p. 223.5-224.5° cor. (2). 

6 with anhydrous AICU (1 mole) + large excess C«H« at ord. temp, evolves HQ and 
givc3 (10% yield (3J) 1,1,2,2-lctraphenyIetfmne, m.p. 211°; in this connection see corresp. 
behavior of “DDT" (3:3298), 

0 with ale. KOH loses 1 HC1 giving (97% yield (5» (7> l,l-dichloro-2-(o-chlorophenyl)-2- 
(p-chloropbenyl)cthylcne (3: 1925), accompanied by a little o,p , -dichlorcxliphenylacetic 
acid', m.p. 105-107.5° cor. (7), the proportion of which may be increased by reaction of 
0 with Ba(OH)z in ethylene glycol at 175° (7). 


Ci O 

cy 


ChIIjCIj 


Beih S.N. 479 


CH-CCli 


OH 

1CH3 


=0 


CjHjoci 


BriLVI — 
Vlt-(174) 
VIH332) 
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3:1820-3:1831 


3:1820 (1) Gunther, J. Chem. Education 22, 239 (1945). (2) Schecbter, Haller, J. Am. Chem. 

Soc. 66, 2129-2130 (1944). (3) Fleck, Preston. Haller, J. Am. Chem. Soc. 67, 1419-1420 (1945). 
(4) Cristol, Hayes, Haller, Ind. Eng. Chem., Anal. Ed. 17, 470-473 (1945). (5) Haller, Bartlett, 
Drake, Newman, Cristol, et al., J. Am. Chem. Soc. 67, 1591-1602 (1945). (G) Cristol, J. Am. 
Chem. Soc. 67, 1498 (1945). {7} Cristol, Haller, J. Am. Chem. Soc. 67, 2222-2223 (1945) . 


3:1823 4-CHLORO-2.6-DIMETHYLPHENOL C 8 H 9 0C1 

(5-Chloro-p-2-xyIenoI) OH 

JT 

a 

M.P. 74—75° |1) 

74° (2) 


Beil. VI — 
VIi— 

VI 2 -(4G7) 


Ndls. from lgr. 

[For prepn. of C from 2,5-dimethylphenoI (p-xylenol) (1 : 1473) by chlorination with 
SOCI2 in CHCI3 (1) or AcOH (2) see indie, refs.) 

(For studies of bactericidal action of C sec (2) (3).) 

[For behavior of G with o-nitrosulfenyl chlonde see (4) cf. (5); behavior of C with sulfur 
chloride in CS2 sec (1).] 


4-ChloTO-2,B-dknethylphenyl acetate: vmiepoTted. 

4-Chloro-2,6-dimethylphenyl benzoate: unreported. 

3:1822 (1) Lesser, Gad, Ber. 56. 977 (1923). (2) Heickcn, Ange to. Chem. 52, 264-265 (1939). 
(3) Lockemann, Kunzmann, AngexP. Chem 46, 296-301 (1933). (4) Learmontb, Smiles, J. 
Chem. Soc. 1936, 327-328. (5) McClcment, Smiles, J. Chem. Soc. 1937, 1019-1021. 


3:1831 0^,7-TRICHLORO-n- 
BUTYRIC ACID 


M.P. 73-75° (1) 


Cl C«H 8 0 2 Cl3 

CH..CH,.i.COOH 

k k 


Beil, 11-281 

n,- 

Ur- 


Cryst. with sharp odor suggesting chloroacctic acid. — Sol. in 20 pts. aq. — C blisters 
ekin. — C in small amts. (5 g.) can (with care) be distilled, but attempts to distil larger 
units lead to decomposition with loss of HCI (2). 

(For prepn. of 0 from a,a,7-tnchloro-n-butyraldchyde (3:9094) by odixn. with fumg. 

HNOj in cold see (1).) 

C docs not react with Zn dust in aq. or with aq. KI even at 100° (2); C does not react 
with NILOH (2). 

C on boilg. with aq. (100 pts.) for 4 days yields (2) a soln. which is strongly acid, reduces 
Fehling soln. and hot NH4OII /AgNOj, and presumably conts. HOCH2 CHj.CO.COOH. 

0 with aq. Na;COa loses one of its three chlorine atoms (probably that in y position) 
and upon acidification gives a soln. presumably contg. a lactone; for details see (2). 

The acid chloride corresp. to C is unreported. 


Methyl a,a,7-trichloro-n-butyrate : unreported. 

Ethyl or ,a ,7 -tri cbl oro-n -bu tyTat e : unreported. 

• a^s,7-Trichloro-n*butyramide: unreported. 

* a r«,>-Trichloro-n-butjTflmlide: unreported. 

• a^i,7-Trichloro-n-butyr-a-naphthalide: unreported. 

3:1831 (1) Nattcrcr, MonaUk. 4 , 551-553 (1SS3). {2} Nattcrcr, StonaUh. 5, 25S-265 (1854). 
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DIVISION A 


23Q 


Ben. n - 402 

nt-(i87) 

U-(3SS) 


Pr, from CS* or dry ether. — C is very eas. sol. hot aq. but spar. sol. cold aq.; at 25° its 
satd. aq. soln. coats. 0.4% C (1), at 20* 6% C {2). — 0 with aq. withm certain limits 
forms two liq. !ayers;_for thermal anal, of the system see (5); note that C with aq. forms 
a compel, of compn. C + 2.5 H.O, m.p. -0.5“, and that C with this compound forms a 
eutectic, m.p. 17’ (5). — 0 is very sol. in ale., ether, or CHClj. 

[G is usually prepd. from hcxachloropropylcne (3:6370) by direct or indirect hydrolysis 
of its terminal — J CCU group to — COOH; for prepn. of 0 from he.vachloropropylone'by 
such hydrolysis with 90% H-SO* in pres, of AIs(SOi)j at not above 130° (5) (1) cf. (G) (7) 
(81% yield (13)) or with boilg. aq. susp. of BaCOj (isolated as BaA* in 92% yield {!)) 
see indie, refs,; for prepn. of C from hcxachloropropylcne (3:6370) via conversion with ale. 
NnOEt to triethyl orthotrichloroacrylate and subsequent quantitative hvdrolysis with ale. 
KOH sec (4).] 

[For formn. of C from hexachlorocydopentanedione-1,3 [Bed. VII-5531 by hydrolytic 
cleavage with 10% NaOH (3), or from £-bromc>'cr,0,/Mrichloropropionic acid (see below) 
by elimination of HBr on stdg. several days with aq. Ba(OH)« (2), see indie, refs.] 

C on reduction with H« in pres, of Pd cat. at ord. temp, and press, absorbs 4 moles H* 
yielding (S) propionic acid (1 : 1025). 

0 with Cl« in CCU soln. in sunlight adds 1 mole halogen giving (9) (S) pentacbloropropionic 
add (3:4S95). 

[C with HBr might bo expected to yield 0-bromo-a K fij3-trichloropropionic acid, but this 
reaction is unreported although the expected prod. [Beil. 11-257}, m.p. 83-84° has been 
prepd. by other means and with Ba(OH)i loses HBr giving C (2).l 

C with half its wt. of PClj nt S0° loses HjO between two molecules giving (4) trichlaro- 
& cry lie acid anhydride, crvst-, insol. aq., m.p. 39-40° (4) (5); this product is also formed 
during the distillation of 6 even at reduced press. (5). 

C with excess SOC1*, however, gives (SQ-90% yield (1)) (13) trichloroacryloyl chloride 
(3-.5S45) q.v. 

Salts of C. [XaS (conductivity of aq. solns.) (10); KA, spar. sol. cold aq. (2); AgA, 
spar. sol. cold aq. but recryst. from hot aq. without decompn. (2) (4); Mg5s.3}£0jO, sol. 
aq. (10); CaA;.3J<H;0, sol. aq. (10) (2); SrAs 5H s O, sol. aq. (10); BaJj.SMHiO, sol. aq. 
(10) (2) (note that this salt on htg. in atm. of H s gives (11) dichloroacetylene (3:5010)); 
2nSs-6H*0 and ZnX s 3HHsO (10); CdXt-2H;0 (10};Hg£ S (no crystal aq.) (10).) 

Methyl «^^-trichloroacrylate: unreported. 

Ethyl «Atf-trfcUoroacry?afe: b.p. 192-104°; 112-114° at 50 mm.; 03 - 1-1S3; 

nb° - 1.4649 (4). [Prepd. indirectly from tricthyl orthotrichloroacrylate Citseif 
obtd. from hexachloropropylene with NaOEt) by shaking with cone. HC1 (4).] 

@ «,8^-TrichloroaciyIainlde: m.p. 97* (12), 96-97° (4), 96° (2). [From trichloroacryloyl 
chloride (3:5845) with cone. NH*OH (4) or from ethyl trichloroacrylate (above) with 
ale. NTT; (12) ] 

© avS^-Tricldoroaciylanilide: m.p. 9S° (13). [From trichloroacryloyl chloride (3:5S45) 
with aniline in CHCU at 0° (77% yield) (13).] 


3:1840 «A8-TRICHLOROACRYLIC Cl CjHOsCU 
ACID _ 

CliC=C— COOH 

M.P. 7G° (l) (2) (13) B J\ 221-223° at 760 mm. (5) 

74-75° (3) 133° cor. at 30 mm. (5) 

73° (4) 

72.9° (5) 
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3; 1840-3? 1875 


3-.IS40 (1) BSeseken, Duiardin, See. trav. chim. 32, 98-101 (1013). (2} Maberry, Am. C hem. J. 
9, 3-6 (1B87). {3} Zincke, Rohde.' Ann. 299, 380 (1S9S) . (4) Fritsch, Ann. 291, 315-218 (1897). 
(5) BSescken, Carrier?, Sec. trav. chim. 34, 179-186 (1916). (0) Bring, J. pralt. Chenu (2) 89, 

416 (1914). (7) Prins, Ger. 261,659, July 2, 1013, Cent. 1013, II 394-395, C.A 7, 3641 (1013). 
(8) B&eseken, van der Weide, Sec. trav chim. 35, 272-273 (1927). (9) Boescken, Sec. trav . chim. 

46, 811 (1927). (10) BSeseken, Sec. trav chtm 46, 844-846 (1927). 

(11) Boesekeo, Carrierc, Versing Akad. Xl'ttenschappen 22, 1186-1188 (1914). (12) Gilts, 
Bull toe. chim. Belt}. 39, 587 -588 (1930). (13) Bergroann, Haskelberg, J. Am. Chem. Soc. 63, 
1438 (1041). 


3:1850 ^^-TETRACHLOROPROPIONIC CsHiQgGb 

ACID Cl CJ - 

CH— C — COOH 

b b 

M.P. 7C° (1) 

Colorless cryst. from CS2 + CHClal fairly so), aq. 

(For prepn. of C from a,6-<hchioroacryhc acid (3:2265) in CS2 with dry CI2 in sunlight 
see ft).} 

Salts: KX; AgX (readily dec, to AgCl on wanning aq. sob.); CaAj; BaAs (l). 

3:1850 (1) Maberry. Smith, Bcr. 22, 2659-2660 (1889). 

3:1875 ftfl-DlCHLOROACRYLIC ACID CjHjOjCIa Beil. 11-401 

Cl sO=CH. COOH XL— 

u 2 — 

M.P. 76-77° (1) (2) (3) 

(Also set text.) 

Ndb. from pet. ether or by sublimation. — C is spar. sol. aq. but very ea a. sol, ether or 
CHClj. — C on htg. above ita m.p. (eg., to 120°), then rapidly cooled to 60° or below 
remclts at 63-64° (2) (3 J ; on standing, however, C finally reverts to the form of m.p, 76-77°. 
C decomposes on attempted distn. 

(For prepn. of & from propiolic acid (acetylene-carboxylic acid) (Bed. 11-477) by con- 
■^Tsioa to chloropropiolic acid (3:1685) and subsequent addn. of 1 HC1 by htg. with a 
large mess cone. HC1 at 100° for 5 hrg. (77% overall yield from propiolic acid) sec (1); for 
formn. from 11 chloraltde " (3:3510) by reduction with Zn -f HC1 in ale. soln. see (2) (3).] 
The behavior of 0 toward hydrogenation has not been reported. 
bcilhcr C nor its ethyl ester (see hoi*”’' — ,J * ” ■' ■ 

1C with p« n - """ • •• ■ ; 

the formn, ■ 
tion comet' 

Salts: K a U ,, Mll \iy, UaA 2 2HsO (2); ZnAi.2H 3 0 (3). 

0 with PC1 S gives (3) ^-dichloroacryloy) chloride, b.p. above 145°; this prod, with 
EtOH or 6 in EtOH with dry HCl gives (3) ethyl ft/J'dichloroacrylate, b.p. 173-175°. 

~ 5w?-I)ichloroacrykniidc ; ndfa. from CHCL. m.p- 312-213° (3). (From the above 
acid chloride with dry Nflj (3)-l 

J*- 1 ®*® fi> Straus, KoVek, ITcyo, Ber, CD, 3876-1877 (1930). (2) IVaUach, Ann, 203, 83-94 
(3) Wallach. Ann. 103 , 0-S. 19-2S (1&7S;. 


Beil. D- 253 
Us- 
U3 — 
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3:1890 l,l-DICHLORO-2-(o- 

CHL0R0PHENYL)-2-{/>- 
CHLOROPHENYL)ETHANE 
(“ o,p~T>DD ”) 


M.P. 70-78° (1) 


ChHjoCU 

Cl 

<=> v£ 

a <zy}i k 


BelL S.N. 474 


Colorless cryst. from MeOII or from pentane. — Note tliat Oln minor impurity in 
technical grade “ DDT " (3:3298). 

[For prepn. of 0 from 2,2-dichloro-l-(o-chlorophcnyl)cthanol (I) with chlorobenzene 
(3:7903) in pres, of IIjSO* (39% yield) see (I),J 
C with ale, icon loses 1 IIC1 giving ( 1 | l-cHoro-2-(o-chloroplicnyl)-2-(p-chloroplicnyl). 
cthylcno (not described) which upon oxidn. with CrOj /AcOII gives (1) 2,4-dichlorobcnzo- 
phenono (3:1505). 

3:1890 (1) Haller, Bartlett, Drake, Newman, Crhtol, ct oh, J. Am. Chan. Soc. 07, 1600 (1045). 


3:1900 2-CHLORO-4-PHENYBPHENOL 
(3-Chloro-4-hydroxybiphcnyl ) 


CulhOC 1 

<ZXI> n 


M.P. 77° (1) (4) B.P. 170.0° at 5 mm. (5) 

0 is sol, in NftOII. [For prepn. of NoX using solns. of 0 in org. aolv. eucli os MeOH, 
ether, or toluene flee <2>.) 

0 htd. with NnOII/NnjCOa soln. under press, for 3 hrs. at 290-300° gives 4-phcnyI- 
pyrocatcchol (Beil. VI-990), m.p. 145°; dincetatc, m.p. 77.5-78° (3). 

0 in CCU stood 6 dayfl with 1 mole Urj gave (44% yield) C-bromo-2-chloro-4-phcnyl- 
phcnol, wli. pr. (from CIIClj), m.p. 8-1-80° cor. (4); C in AcOII (25% yield) or in CSj 
(60% yield) stood 2 days with 2 moles Brj gavo 0-bromo-4 , -(p-bromophcnyl)-2-chloro- 
phcnol, coarse wh. ndlfl., m.p. 143-140° cor. (4). 

0 in AcOII treated with 1 mole HNO 3 in AcOII gavo 38% yield of 2-chloro-G-nitro-4- 
phcnylphcnol, thick yd. pi. (from CCU), m.p. 89-90° cor. (5). 

0 with (CHahSO* + NaOII (1) or CII 3 I + aq. KOII (5) yields the corresp. Me ether, 
2-chloro-4-phcnylanisolc, m.p. 91-92° (l), 93® cor. (5). 

<S> 2-Chloro-4-phenyl-phenyI acetate: m.p. 08° (7). [Prom 0 -f AC 2 O + NaOAc in 
02% yield (7).] 

® 2-Chloro-4-phenyl-phenyl benzoate: from C + BzCI + aq. alk. in 80% yield (4); 

cryflt. from AcOII (4), m.p. 95-97° cor. (4), 110-111° (0). 

© 2-ChIoro-4-phenyl-phenyI benzenesul/onate: m.p. 59-00° (8). [From C + benzene - 
Bulfonyl chloride + aq. 10% NaOII (8).] 

® 2-Chloro-4-phenyl 2,4-dinitrophenyl ether: from C + 2,4-dinitrochlorobcnzcne in 
cone. aq. ICOH refluxed for -several hrs.; yield, 70%; m.p. 109-1I1°C. (4). 

» - • - - "i- tt g, 1,832,484, Nov. 17, 1931; Cent. 1032, 1740. (2) 

Apr. 17, 1934; Cent. 1934, II 1991. {3} Harvey 
■ 1 27, 1934; Cent. 1934, II 184G. (1) Colbert, Mefga, 

1). (5) Colbc ~ ’ ' ' ' '"' l ~ 

J. Am. Fka ■ ■ 

Savoy, Abernathy, J. Am. Chem. Hoc. 64, 2220 (1942). 

Soc. M, 2720 (1912). 
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3:1903-3:1905 


3:1003 a,3-DICKL0R0-n-BUTYRIC H H CiHeOjCb Beil. n -279 

ACID (high-melting isomer) LI H,— 

, (Isocrotonic acid dichloride) 3 V V jj 2 — 

Cl Cl 

M.P. 78° (1) (2) (5) B.P. 131.5° at 20 mm. (2) 

72-73° {3} {4) 130-131° at 18 mm. (5) 

[See also a$-dichloro-n-buUjric acid {low-melting t somer) ( crotonic acid dichlonde ) (3 : 1375).) 

Colorless cryst.Jrom pet. ether. — C is very eas. sol. ale., ether, much less sol. aq. 

[For prepn. of C from a*chlorocrotomc acid (3:2760) by addn. of 1 HC1 using cone. aq. 
HC1 (satd. at 0°) in s.t. at 100° for 50 hrs. see (2) (4); from either a-chloro-0-hydroxy-n- 
butyric acid of m p. 62° [Beil. III-309] (4) or from 0-chloro-a-hydroxy-n-butyric acid of 
m p. 125° (Beil. III-306] (3) by htg with cone. aq. HC1 (satd. at 0°) in s.t at 100° for 40 hrs. 
see indie, refs.; for formn. of C by (partial) isomerization of the lower-melting isomer 
(crotonic acid dichloride) (3:1375) with cone HC1 in s t. at 100° see (5); from the amide 
(see below) corrcsp. to C with HNO2 sec U)1 
C behaves as an acid but is slightly weaker than its isomer; ionization const, of C is 
6 1 X 10" 3 (5); its reported salts include AgA, spar sol. aq. (4), BaA2.3H 2 0 (4): and 
ZnAj (4). 

C with ale. KOH loses 1 mole HC1 giving (2) (4) mainly a-chlorocrotonic acid (3:2760) 
accompanied by some a-chloro-isocrotonic acid (3:1615). 

The acid chloride corrcsp. to C is unreported. 

Methyl a,fl-dichloro-n-butyrate: unreported. 

Ethyl a,«-dichloro-n-butyrate: unreported. 

• — - a,fl-Dichloro-n-butyramide : m.p. 125° (1). [Prcpd. indirectly but with HNO2 
gives C(l).] 

3:1903 (J) Rambaud, Bull. boc. chim . (5) 1, 1339 (1934). (2) Michael, Sehulthess, J. prakt. 
Chrm. (2) 40, 259-2G2 (1892). (3) Melikoff, Petrenko-Kritschenko, Ann. 2GG, 371-374 (1891). 
(1) Melikoff, Ann. 234, 201-204 (1886). (5) Michael, Bunge, Ber. 41, 2911 (1908). 


3:1905 a,a,/3-TRICHLORO-n-BUTYR- Cl C4H7O2CI3 

ALDEHYDE HYDRATE I „ TT TT 

(“ Butyrchloral hydrate ”) CHa CK—G-C1I.OH 

Cl il OH 


M -P. 78“ (1) 

77-78° (2) 
77° (24) 

74-74.5° (3) 


Beil. I - G64 
Il- 
ls- (725) 


[See also a^^trichloro-n-bulyraldehyde ( butyrchloral ) (3:5910)-] 

Lfts. from aq. or ale. — Spar. sol. cold but fairly eas. sol. hot aq.; very eas sol. ale. — 
For crystallographic data sec (3) (5). — Note that because of tendency to dissociate on 
jrtg- into butyrchloral (3:5910) + aq. the m.p. observed for C varies according to rate of 
. K {3) — Note also that C is isomeric with chloral cthylalcoholate (3:0SG0) with which 
it must not be confused; for distinction of C from chloral hydrate (3:1270) see (9) (10). 

L 13 employed in medicine as a sedative; from the body it is excreted in the urine as 
« r obutjT 0c i l i ora ij c acid [Beil. 1-604], which upon hydrolysis yields (4) 2,2,3-trichIorobutanol- 

(3:1336) -f glucuronic acid [Beil. III-884, IIIi-(306)]. 
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[For prepn. of G from butyrchloral (3:5910) by reactn. with aq. see (1) (2) (6).] . . 

[C is reduced by . fermenting yeast giving (7) dextrorotatory 2,2,3-trichlorobutanol-l, 
m.p. 62°; for actn. of C on ale. fermentation sec (8).] 

0 on oxidn. with 3 wt. pts. fumg. HNOj (D = 1.504) at 30-35° for \y 2 hrs. then stood 
at room temp, for 24 hrs. gives (95% yield (11)) a,a,/3-trichloro-n-butyric acid (3:1280). 

C on distn. with half its wt. of AC2O (12), or shaking with cone. H 2 SO* (13), or oh distn. 
with CHCL (14), or on htg. alone loses its combined aq. yielding butyrchloral (3:5910) 
b.p. 165°. 

C with cone. HjSOi (at least G wt. pts.) at room temp, for 2 days trimerizes to a mixt. 
(80% yield (12)) of two parabutyrchlorals: these are colorless crystn., sharp-melting solids, 
sol. in org. solvents, but insol. aq.; the less sol. a-parabutyrchloral, rhombic cryst. from 
boilg. AcOH or boilg. EtOH, has m.p. 180°; the more sol. 0-parabutyrchloraI (stereoisomer ?), 
cryst. from boilg. AcOH or boilg. EtOH, has m.p. 157°; these polymers can be distilled at 
15 mm. but attenfpts to distil them at ord. press, result in complete dissociation to butyr- 
chloral (3:5910). 

C with aq, KOH or NaOH evolves heat and yields (1) (15) 1,1-dichloropropene-l 
(3:6120) + the salt of formic acid (1:1005). 

1C with cone. aq. HCN fails (16) to react, but upon addn. of ale. and subsequent digestion 
(16), or C (1 mole) with aq. KCN (2 moles) at 40° (17), gives (20% yield (17)) a,a,d* 
trichloro-n-butyraldehyde cyanohydrin (Beil. III-322, IH2-(226)], pi. from aq., m.p. 101- 
102° (17) (18), accompanied ^by (61% yield (17)) a-chlorocrotonic acid (3:2760), m.p. 
98.5-99° (17). — Note that C (1 mole) in ale. treated gradually with powdered KCN 
(2 moles) below 15° over a 3-4 hr. period gives (90% yield (17)) ethyl a-chlorocrotonate 
(3:8523); in this reactn. the intermediate ethyl a,0-dichloro-n«butyrate readily loses HC1 
and is generally not isolated; use of ales, other than EtOH gives good yields of the corresp. 
alkyl a-chlorocrotonates (17). — Note that for C with KCN in CeH« the reaction takes 
a different course (17). — Finally, note that C (1 mole) in cone. aq. NH4OH first dissolves, 
then ppts. butyrchloral-ammonia as a heavy oil; the mixt. on satn. with dry NH3 gas in 
cold followed by treatment at 10° with powdered KCN (1 mole) evolves heat and gives 
(93% yield (17)) a-chloTOcrotonamide, m.p. 113.5° (17).] 

[C undergoes condensation with various org. systems: e.g., C with phenyl isocyanide 
(1 mole) in ether for 4-5 days gives (53% yield (19)) a-hydroxy-0,0,7-trich]oro-valeranilide, 
tbls. from ale., C 6 H 6 , or CHCb, m.p. 156-158° (19). — 0 (1 pt.) with malonic acid (1:0480) 
(1 pt.) in pyridine (1 pt.) at 100° for 3 hrs. evolves C0 2 and gives (20) 0-hyc(roxy-Y,T,S- 
trichloro-n-caproic acid, cryst. from hot aq., m.p. 102° (20). — C (1 mole) with nitromethane 
(lJ'S moles) in dll. ale. in pres, of NajSOa at 60° gives (100% yield (21)) l-nitro-3,3,4- 
trichloropentanol-2, b.p. 156° at 4 mm., m.p. abt. 20° (21); C (1 mole) with nitrocthane 
(1 mole) in 50% ale. in pres, of Na 2 SOj + K2CO3 at 70° gives (22) 2-nitr<v4,4,5-trichloro- 
hexanol-3, b.p. 138° at 0.75 mm. (22).} ' 

[C forms with various org. substances molecular cpds. of pharmaceutical interest, eg., 
C (1 mole) with quinine (base) (1 mole) in abs. ale. at 75° for 1 hr. gives 1: 1 cpd., m.p. 
139° (note that the corresp. cpd. from chloral (3:5210) + quinine has m.p. 14 ( 3)).— ■ 

C (1 mole) with 2,3-dimethyl-l-phenylpyrazolone-5 ("Antipyrine”) (1 mole) (m.p. 112 ) 
rubbed together and recrystd. from aq. gives (24) 1:1 molecular cpd , color esa pr., m.p. 
72° (for f.p /compn. data and diagram of this system see (24)). — C with 2,3-dimethyl-4- 
dimethylamino-l-phenylpyrazolone-5 (“ Pyramidone ”) (m.p. 107.5 ) on fusion or 
or C 6 H 6 (24) (25) (26) gives a 1:1 mol. cpd. (“ Trigemin "), cryst. from C 6 H 6 , m.p. 85-86 

(26) , long ndls. from aq., m.p. 84° (24) (for f.p. /compn. data and diagram on this system 
see (24)); for stabilization of “ Trigemin ” by addn. of 5-10% hexamethylenetetramine 

(27) or 2% MgO (28) see indie, refs.] _ 
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{£ with various org. hydros* acids in pres. of core. HjSOi condenses to give prods, of 
the chloralidc type: eg., for reactn. of C with citric acid (1:0305), malic acid (1:0450), 
or tartaric acid (1 :0525) see (29); with gallic acid {1 :0S75) (and numerous other phenolic 
acids) sec (30).] 

0 with cone. aq. NH«OH first dissolves then ppts. a heavy oil of bu tyre Moral -ammonia 

(17) ; cryst. m.p. 02* (see also above for its reaction with KCN). 

(C with excess dry N'fLOAc on moderate htg for several hrs , then pouring into aq., 
gives (l8)«,a 1 d-trichloro-n-but>Tnldiminc, cryst from C e H e . m p 1G9-170' 1 (31), 16-1— 165"“ 

(18) ; observe that this m.p. is notably close to that of the condensation prod, of butjl- 
chloral (3:5910) with acetamide, and that latter » readily formed from NII<OAc by dry 
htg.; this matter, however, seems to have received no further attention.] 

0 with aq. NHjOH.HCl on htg. rcaddy yields. (32) a^a.^tnchloro-n-butyraldoxime 
(firet separating as an oil), ciyst. from Igr , tn p 05° (32) 

The reaction of C with arylhydrazincs is of special interest and lias been extensively 
studied. With phcnylhydraxmc the reaction is extremely vigorous (33) (34) and unless 
carefully controlled (35) may become almost explosively violent yielding only tar. With 
nucleai-eubstitutcd phcnylhydrarincs, however, the reaction is milder, and their study 
has shown that all arylhydrarmes react in the same genera! pattern although this com- 
prises several different courses according to the solvent used The pattern wall be il- 
lustrated here only by thejease of 2,4-dtchloroplienyihydrazmc (m* below); for details 
of the analogous reaction of C wath phenylhydrazmc (33) (34), o-, m-, and ;>-ioly {hydrazines 
(34), 2,5-dtchIorophenylhydmzmo (35) (3G), 3,5-dichloropbcnylhydrazinc (35), 2,4,5- 
iriehlorophenylhydrarinc (30), 2,4,0-tnrhlorophenylhydrazmc (30), p-bromopheny Ihydra- 
t’mc (34), 2,4-dibrornopbcnylhydrazjnc (37), 4,5-dibromophenylhydpAiine (35), and 2,4,0- 
tnbroroophcnylhydrarinc (35) 6cc indie refs. 

ITbc reactn. of C (1 mole) wath 2,4-diohlorophcnylhydrazine hydrochloride (I mole) 
Erst gives the expected butyrrhloral 2,4-dirldorophcnylhydnizone (,t) which, however, 
cannot be isolated because of immediate further reaction in two different modes according 
to the solvent employed. In dil aq. HC1 contg NaOAc (.1) lo-es HIT m two different 
ways leading on one hand to a,d-dichlorocrotonnldehyde 2,4-du hlorophcnylhydrszone 
(&), long ycl. pr. from ale. or AcOH, m.p. 112° (3.1), und on the other (simultaneously 
and with ream of unsaid, linkages) to the crimson l-(2,4-dichlorol>cnzcnc:izo)-2,3-dJch!oro- 
butenc-J (C) (tn most instances the lust is not isohi table in pure form although it has 
been in the case (37) of C with 2,4-dibrornophenylh>dr.u:me), m MH)H, LtOII, or AcOH, 
however, the two a-ehlonnc atoms of the initial lirylliydrazonc (.t ) undergo hydrolysis with 
consequent formn. of 0-cldoro-a-V.eto-u-butjTaldehydc 2,4-dichkmiphcnylhy drazonc (D), 
pdo y»h pr. from ale., m.p 129® (33) j 

(This Lost type of cpd. (/>) can lie caused to undergo two further important types of 
nation: e.g., (D) with further 2,4-dichloropheny Ibydrazme in MeOII solo, not only 
fisdergoe* conventional condensation of ita cr-keto grouping but also has the jt-chlorinc 
stem replaced by m ethoxy 1 eo that the product obtd « fl-roethoxy-a-hrto-n-butyraldchydc 
h** (2. 4x1/ rhloro phenyl JoSazonc {£}, bright yrf pr from pyridine or Cell*, a.p. 190* dec. 
l reaction occur* m readily m MeOlJ that from C + 2.4-didtlorophrny thydrarinc 

hywoflJaridc both (f>) and (E) arc formed and may be separated by fractional crystn.); 

the other hand, (f>) with ale. NaOLt on htg lews II Cl and nng-rlcws (3S) to I-{2,4- 
^ ’’•^ rc, I'b*nni)_t.i,ydroxy-.VmcUi>lpvnu(jle (/•’). rol«>rlr-«s ciyst. from Iwilg. ale,, m.p. 

* (this type react n. comprise* a general synthesis of 4-hydroxypyrnzole*),} 


M Krimcr. Pinner, tirr. 3, 3^3 S'K) (tsTO) (2) Mourn. Murat. Tam pier, fiuU. toe, 
JJ** W»,33(«B1>. (3) Lichen. Zeivl. Uomtih <. Ms (twej), (t) Mcring. Z, phenol, * 
^ •. «t-490 (IKV). (5) son banc. Z Kn*t. Hi. &21-i22 (!M 0). {&) I’umw. Ann. 179. 
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20-20 (1875). (7) Rosonfeld, Biochan, Z. 156, 5-1-57 (1025); Cent. 1025, 1 2301; C.A. 10 20S3 
(1025).. (8) Nouborg, Ehrlich, Biochan. Z. 101, 230-276 (1020); Cent. 1020, I 634; C.A 14 
2007 (1020). (0) Gnlmtti, Bolt. ehim. /arm. 42, 777-778 (1003); Cent. 1001, I 480. (10) Wore* 
Chcmistwid Drvooiit 123, 282 (1035); Cent. 1030, I 1CG7; C.A. 30, 083 (1030). 

(11) Roberts, J. Chem, Soc. 1038, 770. (12) Chattaway, Kcllctt, J. Chan. Soc. 1028, 2700- 
2714. (If ■ tCsaicr, Compt. 

«*«*■ °°< Bischoff, Ann. 

170, 07-0 I (18) Pinner, 

Ivlcin, Ber (20) Riedel, 

Straubo. Ann. 367, -1 1 (1009). 

(21) Chattaway, Witherington, J. Chan. Soc. 1035, 1178-1179. (22) Chattnway, Drewitt, 
Pnrkea, J. Chan. Soc. 1030, 1204. (23) Chcmiach-Plmrmazeutischo A.G., Bad Homburg, Ger. 
500,312, Doc. 29, 1033; Cent. 1931, 1 1353. (21) Pfeiffer, Seydcl.fJ. physiol. Chem, 178, 102-103 
100-107 (1028). (25) Polish 13,303, May 12, 1031; Cent. 1032, II 925. (20) M.L.B., Gcr 

150,709, April 25. 1001; Cent. 1901, 1 1370. r> -« - * 

Ger. 438,081, Dec. 29, 1920; Coif. 1927, I ')*■.. 

Rhone), Brit. 291,092, Aug. 0, 1928; Cent. IV ■ : , ■ .■ : . y t 

285-280 (1030). (30) Katrnh, Mcldrutn, J. Indian CAem. Soc. 0, 121-125 (1032). 

(31) Schiff, Ba. 11, 21G7 (1878). (32) Schiff, Tnrugi, Gu«. ehim. ital. 21, II 8-0 (1891). 

(33) Chattaway, Irving, J. Chan. Soc. 1930, 87-04. (34) Chattaway, Irving, J. Chan. Soc. 
1031, 751-753. (35) Chattaway. Irving. J. Am. Chem. Soc. 54, 203-271 (1032). (30) Chat- 

taway, Adair, J. Chem. Soc. 1033, 1488-1100. (37) Irving, J. Chem. Soc. 1040, 813-817. (3S) 
Chattaway, Irving, J. CAem. Soc. 1031, 780-701. 


3: 1010 3-CHLOROPHENYLACETIC 
ACID 

(m-Chloro-a-toluio acid) 




CallrOaCl 

CIIj.COOH 


M.P. 77.5-78 .5° cor. (1) 

70° (2) (3) 

74° <4> 


Bell. S.N. 941 


Colorless ndls. best rccrystd. from commercial n-heptano (Skcllysolvc "C") (I); lfts. 
from nq. ale. (4). — Very spar. sol. aq., quito sol. ale. or Colls, misc. with ether. (For 
study of ionization const, sco (3).] — [For study of fate of 0 in animals see (5).] 

[For prepn, of 0 from m-chlorobcnzyl bromide (m.p. 15-15.5® cor., b,p, 103-105° at 8 
mm., D'H 1.5G52 (1)) via conversion to t?i-Cl.CeH4.CIl2MgBr and subsequent carbona- 
tion (65-75% yield) sec (1); from w-aminophcnylacctic acid [Beil. XIV-45G, XIVi-(ESS)] 
via diazotization and uso of CujClj reactn. (but no details reported) (5); from m-chloro- 
pkenylpyruvic acid (4) in dit. aq. NaOII with 30% II 2 Oj (57% yield) seo (4); from i«- 
chlorophcnylacetonitrilc, m.p. 11.5°, b.p. 2G1° at 757 mm. (2), by hydrolysis in II2SO4/ 


AcOH/nq. see (2).] 

[For reactn. of closely related m-Cl.CalR.CHj.COOMgX with large excess of various 
RMgX cpds. seo (ft) and also under m-chlorobenzyl chloride (3:6445).] 

[6 with SOCla yields (5) tn-chloroplicnylacetyl chloride, ycl.-grecn liq., b.p. 52° at 1C 
mm. (6); this prod, with aminoacctic acid (glycine) in dil. nq. NaOII yields (5) w-chloro- 
phonylaechuninonectic acid (m^hlorophcnylaccturic acid), colorless ndls. from aq., m.p. 

14 ?5 1 conwrUHl to its Pb salt, latter dried at 110° and distilled, yields (2) 3,3'-dichloro- 
dibonxyl ketone, colorless ndls. from ale. - - ™ f( ' orresn - oximo * m - D - 73 ‘ (2 »- Rpm5 ’ 

ctvrbazono, m.p. 121° (2)),1 


- — Methyl 3-chIorophenylacetnte: u 

Etlvyl 3 -chlorophenylacetate: ■ 

® (3-Chlorophcnylacct' 
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C with 1 mole aniline on htg. at 180-190° for 2 lira. (1), or indirectly from m-chloro- 
benzyl phenyl kctoxime by Beckmann rcarr. with PCI* in ether (64-82% yield (l}).] 

@ (3-Chlorophenylacet)-m-chloroanilide: white ndls. from dil. ale., m.p. 120° cor. (1). 
(From C with m-chloroaniline (1 mole) on htg. at 180-190° for 2 hrs (1), or indi- 
rectly from rrt-chlorobenzyl m-chlorophenyl kctoxime by Beckmann rearr. with PCI 5 
in ether (64-S2% yield {1)) 1 

3:1910 {1} Jenkins. J. Am. Chem. Soc. 55, 2898-2899 (1933). (2j Kenner, Morton, J. Chan. 

Soc. 1934, 679-680. (3) Dippy. Williams, J. Chan. Soc. 1934, 1888-1892. (4) Buck, Ide. 

J. Am. Chem. Soc. 54, 3307-3309 (1932). (5) Mucnzen, Cerecedo, Sherwin, J. Biol. Ckem. 68, 

508-510 (1920). (0) Ivanov, PcbnCnitchny, Bull. eoc. chun. (5) 1, 231-232 (1934). 


3:1012 4-CHLOROBIPHENYL 
(4-Chloro-xenene (16)) 


CuIIjCl 


77.7° 

(1) B.P. 

291.2° at 746 mm. (5) 

77.5° 

(2) (3) 

282° (12) 

77.2-77.4' 

M4) 

222-220° at 160 mm. (14) 

77.2° 

(5) 


77° 

(01 (7| (8) 


70° 

(0) (10) (21) (25) 


75.5° 

(111(12) 


75-70° 

(13) 



Beil. V - 579 
Vi- 
V 2 -(483) 


Colorless cryst. from ale. (0.8 ml./g. (5)); somewhat less sol. in ale. than isomeric 2- 
chlorobiphcnyl (3:0300). — Volatile with steam. — (For f.p./coropn. curves of systems: 
C -f biphenyl (1:7175), C -f 4-fluorobiphcnyI, or C + 4-bromobiphenyI, see (7) J 
[For prepn. of C from biphenyl (1:7175) with CI 2 in pres, of Fc (30% yield (5)) (14) 
06) (17), or SbCL (12), see indie, refs. (2-chlorobiphcnyl (3.0300) is also formed; for use 
of mixt. for transformer oil see (18); for sepn. of mixt. bee (19)); for prepn. of C from p- 
aminobiphenyl via diazotization and use of Cu 2 Cl 2 reactn. see (2) (7).] 

(For prepn. of C from p-chloroaniline [Beil. XII-607, XIIi-(604)] via diazotization and 
coupling of resultant diazonium salt with C«Hj in aq. NaOII suspension (yields: 41% (I), 
40% (8» cf. (21) (23) or in aq. NaOAc (yield = 35% (6)), or by fonnn, of p-ehlorobcnzene- 
diazonium chloride /ZnCl 2 cpd. and reactn. of latter with C 6 H6 in AcOH + NaOAc (yield 
-34% (20)) sec indie, refs.: from N-nitroso-acct-p-chloroanilide with C«H® in CHCI3 
lor a few days at room temp, sec (13).J 

(For formn. of C from decompn. of dibenzoyl peroxide (1 : 4930) in boilg. chlorobenzene 
sec (22); from decompn. of benzoyl p-chlorobenzoyl peroxide see (23); from di-(p-ch!oro- 
enzoyl) peroxide in CgHg see (24) (4) (3);for formn. of C from 4-hydroxybiphenyl (1:1585) 
jnth PCI, see (10); from p-xenylsclenium trichloride on htg. sec (25); from p-chloroiodo- 
oenzene -f Cu powder see (2) ] 

(C with aq 15-30% NaOH at 300-400° under pressure (26) in pres, of Cu (27), or C 
aq. Na 2 C0 3 + Cu at 300° (28), or 0 with aq. vapor over cat. at 525-600“ (29) gives 
J, 0 '? (26)) 4-hydroxybiphenyl (1 : 1585) (28) (29) or its mixt. with 3-bydroxybiphenyI 

W 11475) (27).] 

phenyT]^ C ° nC ’ a< ^ + cat. under press, as directed (30) (31) gives p-aminobi- 

^ ’ n < ^ ry ether under N2 gives (32) Li p-xenyl. — C with Na sand in CgH« at 
tihen .1 a Unt * er P ress - followed by carbonation with C0 2 gives (65-67% yield (33)) bi- 
wyi-4-carboxylic acid (p-phenylbenzoic acid) [Beil. IX-671, IX r (280)| — C *i*h No 
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+ diethyl carbonate (1:3150) in C 6 H 6 as directed gives (yields: 42% (35), 35-40% {36} 
39% (37), 23% (38)) tri«(p-xenyl)carbinol ((m-p-biphenyjcarbinol) [Beil. VI-738, Vj- 
(369)], colorless cryst. from AcOH, m.p. 207-208° (36), 207° (38), 206-207° (37).’— c 
with Na + benzophenone (1:5150) in C 6 H 6 gives (67% yield (34)) diphenyl-p-xenyl- 
carbinol [Beil. VI-732], colorless cryst. from ]gr., stable form, m.p. 135-136° (34), meta- 
stable form, m.p. 112-113° (34).] 

[For reactn. of C with Na + AsCIj giving (39) tri-(p-xenyl)arsine, with Na + SbClj 
giving (40) tri- (p-xenyl)stibine, with Na + PCI 3 giving (41) tri-(p-xenyl)phosphine, or 
with Na 4- SiCl* giving (42) tetra-(p-xenyl)silane see indie, refs.] 

[C + stearoyl chloride (3:9960) 4 - A1C1 3 in CS 2 gives (43) heptadecy! j>-chloroxenyl 
ketone, m.p. 96-97° (43). — C 4- cyclohexene (1:8070) + AlCb gives (44) a mixt. of 
cyclohexyl-p-chlorobiphcnyls.] 

[C 4- phthalic anhydride (1:0725) 4* AIClj as directed (45) (46) gives (93% yield (45)) 
o-[4-(p-chlorophenyl)benzoyl]benzoic acid, colorless rods from AcOH or toluene, m.p. 251° 
cor. (45), 249.6-250.6° (4d/.f 

The nitration of C does not appear to have been reported. 

0 on oxidn. with Cr 03 in AcOH yields (10) (25) p-chlorobenzoic acid (3:4940), mp. 
237° (10) (25). 

3:1913 (I) Gomherg, Bachmann, J. Am. Chem. Soc. 46 , 2339-2343 (1924). (2) Weissberger, 

£ ” - rr... n oq4_286 

1 • 1 ■ , lnd. 

■ lemm, 

Chem. 

, . (9-210 

(1874). 

(11) Adam, Russell. J. Chem. Soc. 1930, 205. <12} Kramers, Ann. 189, 142-145 (1877), 

(13) Bamberger, Ber. 53, 2315-2310. 2320 (1921 * ‘ ~ ' 

U.B. 1.835,754, Dec. 8, 1931; Cent. 1932, I 144 

(1932). (16) Prahl, Mathes (to F. Raschig), " 

Ger. 680,512, July 13, 1933; Cent. 1933, II 1763. (17) Malowan (to Swann Research. Inc.). 
U.S. 1,951,577, March 20, 1934; Cent. 1934, II 3183. (18) Federal Phosphorus Co . French 
702,497, April 9, 1931; Cent. 1931, II 2096. (19) Britton, Stoesscr (to Dow Chem. Co.), D.B. 
1,890.427, Dec. 6, 1932; Cent. 1933, II 2S94. (20) Hodgson, Marsden, J. Chem. Soc. 1940, 211. 

(21) Bamberger, Ber. 29, 465-466 (1896 ■ 

Rasuwajeu, Ann. 480, 168^169 (1930).^ 

i*m ... 1 * ' ■ 

< : ■ V ■■ ■ : 

(29) Booth (to Swann Research, Inc.), L.~. - 

Groggins, Stirton, lnd. Eng. Chem. 28, 1051-1053 (1926). 

(31) Booth (to Swann Research, Inc.), U.S. 1,954,469, April 10, 1934; Cent. 1934, II 1846. 

’ ’ * *' *** ' ,nr /,n,r> ' / 99 I I^Vfvte, Hechenbledmer, J. Am. Chem. 


humb, Ackerman, Saffer, 
Eng. Chem. 29, 194-196 
4ug. 14, 1934; Cent. 1935, 
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3:1914 4-CHLOROBENZOPHENONE 
(p-Chlorophenyl phenyl 
ketone) 



CisHgOCl 


M.P. 78.4° {1) 

78° (28) 

" 77-78° (2) 
7G-77° (35) 

70° (3} {4} 

75.5-76° (5) (37) 
75-77° (6) 

75° (7) 

72-73° (8) 


B.P. 332° at 771 mm. (7) 
322-325° (8) 


Beil. VII - 419 
VHi-(227) 


Colorless ndls. from ale., 80% ale., or ether + ale. — Eas. sol. hot ale. but spar. sol. 
cold ale., eas. sol. ether, spar. sol. cold lgr. [For search for possible polymorphic forms 
see (4) (9) (10).] 

{For prepn. of C from benzoic acid (1:0715) + chlorobenzene (3.7903) with AICI3 
(82.4% yield C + 11.9% 2-chlorobenzophenone (3:0715) (1)), or with P 2 Os at 180-200° 
( 5 ), see indie, refs.; from benzoyl chloride (3:6240) + chlorobenzene (3:7903) with AICI3 
(yields: 97% (37), 86% (8), 80-90% (7) (11), 45%, (4), 40%, (2)) (3) (some 2-chloro isomer 
also being formed (12)) see indie, refs ; from p-chlorobenzoyl chlonde (3:6550) + benzene 
with AlClj (84.6% yield) see (6); from tetra-(4-chlorophenyl)ethylene glycol bis - (magnesium 
iodide) in quant, yield with I 2 or 0 2 see (13); from p-chlorobenzohydrylidene-a-phenylethyl- 
amine by hydrol. with warm dil. H 2 S 04 see (8).l 
[C on reduction with A1 /Hg in 80% ale. (3) (14) or with 3% Na /Hg (7) or on boilg. with 
ale. KOH for 2 days (15), or exposure to sunlight for 7 days of its soln. in isopropyl ale. 
contg. Na isopropylate, gives (85% yield (3) (14), 80% yield (16)) 4-chlorophenyl-phenyl- 
carbmol (4-chlorobenzohydrol) [Beil. VLCS0, VI I -(327)1, m.p. 67.5° (3) (14), 62° (7), 
accompanied by a little (14% (3) (14)) a,or , -diphenyl-a 1 a'-fn's-(4-chlorophcnyl)ethylene 
glycol (*ym.-4,4'-dichloroben2opinacol) [Beil. VI 1 - (523)], m.p 179° (3) (14). — C with Zn 
+ AcOH yields 4-chlorobenzohydryl acetate (12) or a mixt. (7) of 4-chlorobcnzohydrol 
(above) + the corresp. pinacol (see below).] _ 

[O with Mg + Mgl 2 in ether + C«H« or C in very- dil. ale. soln. in sunlight (7) gives 
(91% yield (13)) sym.-4,4'-<lichlorobenzopmacol, m.p 172-178° (see above). — C with Zn 
dust + IljSO, i n a q. AcOH yields (12) syni.-4,4'-dichIoro-o~bcnzopinacoline (sym.-4,4'-di- 
chlorotctraphenylethylene oxide) [Beil. XVIIr(45)], ndls. from AcOH, m p. 220° dec. (12). 
For oridn.-reductn. potential of C see (35) ] 

IG with cone. HI + red P in AcOH refluxed 14 hre. gives (7) 4-chlorodiphenylmethane 
(Beil. V-590, V 1 -(278), V r (500)l, b p. 29S° at 742.5 mm. (7).l 
10 with diphenylmethyl sodium (bcnzohydryl-sodium) followed by aq. gives (18) cor- 
fesp. tertiary ale., viz., benzohydryl-jxhlorophenyl-phcnyl-carbinol, m.p. 17G-178° (18), 
which with aectyi chloride loses IIjO to give 4-cldorotctrapbenylethylcnc [Beil. V»-(37G), 
Vr (670)], m.p. 160-167° (18). — C with MeMgl in dry other yields (19) p-chlorophenyl* 
Phony 1-me thy 1-carbinol which on loss of aq. by htg. as directed gives (06% overall yietd) 
“*(4-ch]orophcnyl)-«-pbcnylethyicne, b.p. 164° at 16 mm. (19); note that this prod, with 
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Br 3 does not add halogen but rather evolves HBr yielding (20) both solid (m.p, 94-95®) 
and liq. stereoisomers of 0-(4~chlorophenyl)-0-phenylvinyl bromide. — C with 0-(4-chloro- 
phenyl) -0-phenyl vinyl MgBr as directed (23) gives l,4-di-(p-cblorophenyl)-l,4-diphenyI- 
buta diene-1 ,3, yellowish green ndls. from amyl ale., m.p. 230° {23). — C with triphenyl- 
methyl MgBr in ether -f- C 6 H 6 , followed by dil. AcOH, gives {21) 78% yield sym.-f.4- 
dichlorobenzopinacol (see above) + 80% yield triphenylmethyl peroxide.l 
(C with ethyl bromoacetate + Zn in dry C 6 H 6 gives (yields: 79% {22), 67% {24)) ethyl 
0- (4-chlorophenyl )-0-hydroxy-0-phenyl-propionate, m.p 79-80.5° (22), 69° (24); this 
prod, on htg. with 85% formic acid gives (66% yield {24)) ethyl 0-(4-chlorophenyl)cin- 
namate, b.p. 210-212° at 13 mm. {24), or on hydrolysis gives (22) 0- (4-clilorophenyl )-0- 
hydroxy-0-phenylpropionic acid, m.p. 188.5-189.° dec. (22).] 

C with PCI* at 150° gives (yields: 90% (25) (27), 88% (26) (8)) «.a,4-trichlorodiphenyl- 
methane (4-chlorobenzophenone dichloride) [Beil. V-592, Vi-(279)], b.p. 191-193° at 13 
mm. {8), 189-194° at 12 mm. (25). D? = 1.302 (25), nl? » 1.6110 (25); this prod, with 
Zn dust refluxed in dry ether for 1 hr. gives (12% yield (25)) a,0-di-(p-chlorophenyl)-a,0- 
di (phenyl) ethylene, ndls. from ale., m.p. 202-203° (25). 

0 fused with KOH/NaOH gives (28) benzoic acid (66%) + p-chlorobenzoic acid (3:4940) 
(18%) + a little p-hydroxybcnzoic acid (1:0840). — C with 10% aq. NaOH in pres, of 
Cu under press, at 190° yields (29) 4-hydroxybenzophenone (1:1560). 

[C with NHj in pres, of Cu cpds. at 170-300“ under press, gives (30) 4-aminobenzo- 
phenone [Beil. XIV-81, XIV i- (388)], Ifts. from dil. ale., m.p. 123-124°. — C condensed 
with NaNH.CgHs as directed (31) yields 4-anilinobenzophenoneanil, m.p. 56° (for other 
amines and use of products as antioxidants sec (31)); note, however, that by a closely 
similar method (36) p-chlorobenzophenoneanil, m.p. 64-64.5°, can also be obtd.] 

C on dinitration with abs. HNO3 gives (32) a mixt. contg. 4-chloro-3,3'-dinitrobenzophe- 
none, cryst. from toluene, m.p. 166°, 4-chloro-3,2 / -dinitrobenzophenone, cryst. from ale , 
m.p. 123.5°, and 4-chloro-3 J 4'-dinitrobenzophcnone, m.p. 136-136.5°. 


® 4-Chlorobenzophenone oxime: This prod, is known in two etereoisomeric forms: the 
higher-melting isomer, m.p. 155-156° (6) (corresp. acetate, m p. 147-148° (6), cor- 
resp. benzyl ether, m.p. 74-75° (G)), which on Beckmann rearr. (G) (34) with PCI*, 
with cone. H2SO4 at 100°, or with AcOH /AC2O /HC1 yields 4-chlorobenzanilide, is in 
the light of modern views on trans interchange regarded as the syn- (p-chlarophenyl) 
Btereomer; the lowct-melting isomer, m.p.i95° (6) (corresp. acetate, m.p. 105-106° (6)1 
corresp. benzyl ether, m.p. 98-99° (6)), which on Beckmann rearr. with PCls yields 
benz-p-chloroanilide, is now regarded as the frarw-(p-chlorophenyl) stereomer. (A 
mixt. of these two stereoisomeric oximes contg. 56% high-melting form + 44% low- 
melting form (33) is obtd. from C with NH2OH.HCI + pyridine in abs. ale. (33) or 
from C + NH2OH.HCI + dil. ale. IvOH (6); the two isomers are separated by means 
of their different solubilities in ale. (6) (34). — Note that the lower-melting isomer 
is itself converted to the higher-melting form by htg. 3 hrs. at 100° (6) and also (in 
part) during Beckmann rearr.] 

{g 4-Chlorobenzophenone phenylhydrazone: cryst. from ether /AcOH, m.p. 106° (34). 
[From C with phenylhydrazine or phenylhydrazine acetate in ale. as directed (34).] 

4-Chlorobenzophenone p-nitrophenylhydrazone: unreported. 

(gs 4 -Chlorob e nzoph enon e 2,4-dinitrophenylhydrazone : m.p. 184—185° (Heilbron). 


3:1914 (1) Newton, Groggins, Jnd. Eng. Chem. 27, 1398 (1935). (2) Wegerhoff, Ann. Z52. 
5-11 (1889). (3) Cohen, Bee. trav. chim. 38, 115. 123 (1919). (4) Bchauxn, Unger, Z. anorg. 
allgem. Chem. 132, 91-93 (1923-24). (5) Kollarits, Men, Ber. 6, 647 ( 1873 ). (6) Demutb. 
Dittrich, Ber. 23, 3609-3614 (1890). (7) Montagne,_ffec. trav. chim. 26, 262-267 (1907). \°l 
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Ingold, Wilson, J. Chem. Soc. 1933, 1502. (9) Scbaum, Ann. 462, 203 (1925). (10) Schauta, 

chim. 29, 138. 
I (1927). (14) 
14-335 (1908). 

(16) Bachmann, J. Am. Chem. Soc. 55, 394 (1933). (17) Cohen, Rec. Irav. chim. 39, 258 (1920). 
(18) Bergmann, J. Chem. Soc. 193C, 412-413. (19) Bergmann, Bondi, Ber. 64, 1468 (1931). 
(20) Bergmann, Engel, Meyer, Ber. 65, 456 (1932). 

(21) Bachmann, J. Am. Chem. Soc. 53, 2762 (1931). (22) Alexander, Jacoby, Fuson, J. Am. 
Chem. Soc. 57, 2209 (1935). (23) Ref. 24, p. 256. (24) Bergmann, Hoffmann, Meyer, J prakt. 
Chem. (2) 135, 261 (1932). (25) Price, Fanta, J. Am. Chem. Soc. Soc. 64, 2726-2727 (1942). 
(26) Peterson. Am. Chem. J. 46, 332 (1911). (27) Morgan, J. Am. Chem. Soc. 38, 2100 (1916). 
(23) Lock, Rodiger, Ber. 72, 868 (1939). (29) Britton (to Dow Chem. Co), U.S. 1,961,630, 
June 5, 1934, Cent. 1934, II 1846. (30) Britton (to Dow Chem Co.), U.S. 1,946,058, Feb. 6, 
1934; Cent 1934, I 3396 

(31) Britton, Heindel, Bryner (to Dow Chem. Co.), US. 2,063,868, Dec 8, 1936; Cent. 1937, 
I 4559; C.A. 31, 705 (1937). (32) Montagne, Ber. 49, 2274-2276 (1916). (33) Bachmann, 
Barton, J. Org. Chem. 3, 303-305 (1938). (34) Overton, Ber. 26, 27-28 (1893). (35) Adkins, 
Cox, J. Am. Chem. Soc. CO, 1153 (1938).' (36) Britton, Bryner (to Dow Chem. Co.). U.S. 1,938,- 
890, Dec. 12, 1933; Cent. 1934, 1 3801. (37) Borcherdt, Adkins, J. Am. Chem. Soc CO, 5 (1938). 


3:1915 DI-(TRICHLOROMETHYL) 
CARBONATE 

(Triphosgene, perchlorodimethyl 
carbonate, hexachlorodimethyl 
carbonate) 


OCCL 

0^0 

\>CC1, 


C303C1B 


Beil. ID - 17 
IHi-( 8) 
m 2 -(iG) 


M.P. 78-79° (1) 

(2) (3) (4) 


B.P. 203° at 760 mm., si. dec. (3) 
124° at 60 mm. (3) 

117° at 36 mm. (2) 

105° at 22 mm. (2) 


Cryst. from anhydrous ether (1) (2) or pet. eth. (4). — Disagreeable penetrating odor; 
attacks mucous membrane. 

C on distn. dissociates slightly into phosgene (3:5000) and diphosgenc (trichloromcthyl 
chloroformatc) (3:5515) (4) (5); solid C when mixed with powdered charcoal and heated 
to just above m.p : rapidly decomposes to phosgene (3:5000) (5). 

(For prepn. of C from dimethyl carbonate (1:3016) by chlorination in sunlight see (1); 
from methyl chloroformatc (3:5075) by chlorination sec (2) J 
C on treatment at 20° for 1 hr. with Nal in acetone evolves CO and separates iodine to 
of amt. expressed by the rcactn. CI3C.O.CO.O.CCI3 + GNal -> 3CO + 3I 2 + GNaCl 

( 0 ). 

Y W| th most reagents behaves like phosgene; eg., C with alcohols gives ultimately 
™^yl carbonates (7); C with aniline in ether (7) or aq. (2) gives jV.tf-diphenylurea, m.p. 
233 (7); C with phenol -f aq. NaOH gives (90% yield (7)) diphenyl carbonate (1:2335) 
cryst, from ale., m.p. 77.5-78° (7). 

r, *, Fo j r « ore In prepn. of acid chlorides of carboxylic or sulfonic acids see (8); similarly 
htd. with anhydrous NnOAc yields Ac 2 0 (9) ) 

•■““Wpounehr. Ber. 13, 1697-1699 (I860). (2) Grignard. Rivat, Urbain, Ann. chim. (9) 
(I020) - {3) Khng, Florentin, Jacob. Ann. chim. (0) 14. 208-210 (1D20). (4> 
<1 *5% * cA ‘ n ’- i,al - °59 (1929) (5) Hood, Murdock, J. Phys. Chem. 23. 508-512 

to* it C-l p crrct, T ■■ ■■■; : I" 1 77.—" (7)Nelcrw 

Mdnftov, /. pr . < ; ■ ■ . 4. 1033; Cent. 

SIC 

5 ; (1932); Cent. 1932. II 2313. 
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3:1925 l,l-DICHL0R0-2-(o-CHL0R0PHENYL)- 

• 2-(p-CHL0R0PHENYL) 

ETHYLENE — Cl CuHgCU r Beil. S.N. 480 

M.P. 78.4-79.5° cor. (1) 

Rectangular pi. from MeOH or EtOH. 

(For prepn. of C from l,l,l-trichloro-2-(<K:HorophenyI)-2-(p-cWorophenj > l)ethane 
( M Ojp'-DDT ”) (3 : 1820) by elimination of 1 HC1 with ale. KOH on refluxing 3 hrs. '(97% 
yield) see fl).J 

0 on oxidn. with CrOj/AcOH gives (1) 2,4-dichIoroben2opbenone (3:1565), m.p. 64.2- 
65.2° car. 

3:1925 (1) Haller, Bartlett, Drake, Newman, Criatol, et al. t J. Am. Chem . Soc. 67, 1599, 1602 
(1945). 

3:1930 1,2,6-TRICHLORONAPHTHALENE a CjoHsCIs BeiI.V-544 


M.P. 79° (1) 

78-78.5° (2) (4) 

77° (3) 

(See text.) 

Cryst. volatile with steam. — C if fused at 79° in cap. m.p. tube, and then allowed to 
cool slowly in the bath or rapidly in air, solidifies at 69° to a translucent cryst. mass which 
(if the temperature is immediately raised) melts at 74° but if allowed to remain at or 
below 69° for a few minutes becomes opaque and then melts at 79° (1). 

[For prepn. of 0 from l-chloro~5-sulfouapbthylnmine-2 (Beil. XlV-750] via diazotization 
and use of Cu^Cfe reaetn. see (1) (4); from l-chloro-2-nitronaphtbalenesul/onic acid-5 
[Beil. XI-1701 (3), 2-chloro-l-mtronaphthalcnesulfonyl chloride-5 [BeU, XI-169) [3), 2- 
chloronaphtbalene-1 ,5-bis- (sulfonyl chloride) [Beil. XI-213] (5), or l, 2 -dic[iloronaphthaleoe- 
eul/onie acid-5 [Beil. XI-163] (2) with PClj seo indie, refs.l 

[0 treated with CISOjH in CSa and conv. to K salt as directed (1) gives a mixt. contg. 
70% Qess sol.) K 1,2,5-trichloronaphthalenesulfonate-X (corresp. sulfonyl chloride, ta-P- 
146°) and 30% (more sol.) K 1,2,5-trichloronaphtkalenesulfonate-Y (corresp. sulfonyl 
chloride, m.p. 179“).] 

3:1930 (1) Turner. Wynne, J. Chem. Soc. 1941, 247, 251-252. (2) Armstrong, Wynne, Chem . 
News 59, IBS (1889). (3) Cleve, Chem. Ztg. 17, 398 (1893). (4) Armstrong, Wynne, Prfc. 
Chem. Soc, 1889, 36, 49. (5) Armstrong, Wynne. Chem. "News 62, 164 (1660). 
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3:1938 1,1 -PICHLOH 0-2,2- 

DIPHENYLLTHYLENE 


CX ( 

o / 


C=CCI 2 


ChHioOj 


M.P. SO 0 «) {2) 

151 (6) {13J 
78,9-79.5° {3) 

78.5* {4} 


B.P. 336° cor. {5} (6) 
316.5° cor. V) 
315° u.c. (5) {6) 


BejLV- 030 
Vx- 

V s -{545) 


Colorless cryst. from ale.; 100 pts. 00% ale. dis. in cold 11-91 pts. 0, on boilg. 19.87 pts. 
0 {81- — 0 is eas. sol. ether, CHClj, or CSj; less go In ale. or C#H«. 


PREPARATION OP C 

{Par prepn. of C from l.l.l-tricMoro-^-diphcnylethane (3:1420) by splitting out 
1 HC1 on distn.‘{9) cf. (10) {6), or with ale. KOH {2) {1) {for study ol rate see or 
ale. NaOEt {l)see iodic, refs.; from unsjpn.-diphenylethane {Beil. V-805, Vr(28S), Vr (509)1 
with C!j at 109-150° in quartz fiask in light for lO hrs followed by aistn. at ord. press. 
(16% yield ) see (3); from unsym.-diphenylethyletie {Bed. Y*639, Vj-(309), Yr(543» with 
Cli followed by distn. see (12).) 

{For forma, of G from a^-dichloro-frfi-dipheQylethykae sulfide (C1 2 C — C(C«H«>2) by 

S 

htg. at 100° for 2 hrs. {or for shorter time at 160°), or by boilg. witb MeOR, or htg. with 
2a see {13); from a,a-dich)oro~ff,&-diphetiytethyl p-tolyl eidfone with PClj at 200° for 2 b re. 

(4); for forma, of C during condensation of chloral (3:5210) with CjHe 4- MCh in CSj 

** (10) (6).) 

CHEMICAL BEHAVIOR OF 0 

Reduction. [£ on reduction with cone. Hi + P at 170-210° gives <7) tm«yjn.«diphenyl' 
ethane {Beil V-005, V r {285), V r {509» and bibenzyl (1 :7l49).) 

Addin' on of halogens. 0 with Clj in dry CHCb adds l mole halogen giving (6) (5) 
l,l,l,2-tetrachloro-2,2-diphenyleihane, m.p. 35° (6). — & with excess Br 2 htd. on aq. bath 
«nU excess reagt. evaporates gives (6) 1 ,2-dibromo-l , l -dichIoro-2,2-dipbcnyletbarte, cryst. 

from ale., m.p. 120-0-120.5° {6). 

Behavior with alkalies. {C with aq- NaOH at 150°, or with ale. NaOB in s.t. at 100% 
|s substantially unaffected within 24 hrs. {3); however, C with ale. KOH in stainless-steel 
bomb at 150° for 24 hrs. gives (73% yield (31) diphenylacctic acid (1 :O705), m.p. 147- 
HS* cor. {3J ef. (1). — Note also tbat,_ although G with dry NaOMe in CjHe does not 
react even in s.t. at 180° for 36 hrs. yet C with dry NaOMe (2 moles) on direct distn. gives 
diphcnybcetylcne (tolane) and other products {15)1 
(Note also that 0 with Na phenolato at 225° for 24 hrs. gives (3) a-hydroxy-a.a-diphenyl- 
afctaldchydc diphcnylacetal (bcnzilaldehyde diphcnyiacetal), m.p. 111.5“-! 12° (3).j 
Behavior with BsSCL or HNOj. YVith HtSO t , C with cone. BjSO* on warming first 
btwmes yellow, then dark green, later violet, and ultimately brownish red. (5) (6). 

Hy 0 * C on addition to 12 pts. ice-cold fumg. HNOj and subsequently pouring 
oototce gives 1 j-dichloro-2,24£s- (p-mtrophenyl)cthylene, yellowish ndls. from hot 

ro.p. 172° {14); note also that from the mother liquors of rccrysto. there can also be 
*° me 4 *4'^initrohenzophenonr, m.p. 188-189°, resulting from some simultaneous 
ouoa. (t4). 
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Behavior with active metals. 1C with Li in dry 'ether followed by treatment with ale. 
gives according to conditions {16} (17} (18) either or both 1 ,2,3-triphenylnaphthaIene m.p! 
151-152° (16) (17) (18) (mononitro deriv., m.p. 200-201° (18)), and 1,2,3,4-tetraphenyl- 
butadiene-1,3, m.p. 183° (18) (17) (16); for explanation see (18).] 

3:1938 (1) Harris, Frankfurter, J. Am. Chem. Soc. 48, 3147-3148 (1920). (2) Bayer, Ber 6 
223 (1873). (3) Shcibley, Prutton, J. Am. Chem. Soc. 62, 840-841 (1940). (4) Kohler Potter 

J. Am. Chem. Soc. 67, 1321 (1935). (5) Biltz, Ann. 296, 240-241 (1897). (6) Biltz, Be t. 26 

1955-1956 (1893). (7) Redsko, J. Rusa. Phys.-Chcm. Soc. 21, 424 (1889). (S) Elba, J. prakt. 
Chem. (2) 47, 78 (1893). (9) Goldschmiedt, Ber. 6, 987 (1873). (10) Biltz, Ann. 296, 221 (1897)! 

(11) Brand, Busse-Sunderznann, Ber. 75, 1822, 1828 (1942). (12) Hepp, Ber. 7, 1411 (1874). 
(13) Staudinger, Sicgwart, Hch. Chim. Acta 3, 846 (1920). (14) Lange, Zufall, Ann. 272, 2-3 
(1892). (15) Staudinger, Rathaam, Ilclo. Chim. Acta 5, 048, 654 (1922). (16) Schlenk, Berg- 
mann, Ann. 463, 72-75, 80-81 (1928). (17) Bergmann, Schreiber, Ann. 600, 118-120 (1933). 
(18) Smith, Hoehn, J. Am. Chem. Soc. 63, 1184-1187 (1941). 


3 : 1040 l,l-DICHLORO-2,2- 
DIPHENYLETHAITE 


cx 

C — CC1 2 

<Z XiA 


Ci«H, 2 C1 2 


Beil. V - 606 
Vi-(285) 
Vj-(510) 


M.P. 80° (1) (2) B.P. 295-305° dec. (1) 

74-75° cor. (3) 

74° (4) (6) 

Colorless cryst. from ale. — C is cas. sol. ale., ether, acetone, AcOH, Igr., or CHCIj. — 
C with cone H 2 S04 or with AICI3 gives a red color. 

[For prepn. of C from dichloroacctaldchyde diethylacctal (3:6110) with CflHg + cone. 
H 2 S04 (1) (5) (3) (yields not reported) see indie, refs.; for formn. of C from dichloroacetalde* 
hydo (3:5180) with CgHg + AICI3 (6), or from l,l,l-trichloro-2,2-diphenylethane (3:1420) 
during reduction in ale. /pyridine with H 2 + Ni (7) or during electrolytic reduction as 
specified (8) (9) (2), see indie, refs.] 

C on distn. at ord. press. (1) or with boilg. ale. KOH (1) or NaOH (2) loses HC1 giving 
l-chIoro-l,2-diphenylethylene [Beil. V-639], m.p. 42°. — Note, however, that C with KNH2 
in liq. NH3 (3) (5) not only loses HC1 but the resulting intermediate reacts further with 
rearrangement giving (91% yield) diphenylacetylene (tolane) [Beil. -V-656, Vi-(319), 
Vr(568)]. 

C on boilg. with aq. is not hydrolyzed and no trace of the expected diphenylacetaldehyde 
results (1). 

C on addition to filing. HN0 3 at 0°, stdg. 24 brs., and pouring into aq. gives (1) a dioitro- 
benzophenone of unknown structure (corresp. phenylhydrazone, m.p. 234° (1)). 


3:1940 (1) Buttenbcrg, Ann. 279, 324-327 (1894). 


Buh 

(195 


(2) Brand, Ber. 46, 2937-2941 (1913). 
to /inoe\ m Ann. chim. (6) 

934). (6) Delacre, 

n. (2) 116, 353, 361 
■ ' (1921). 


3:1945 1,1,2, 3,4, 4-HEXACHLORO- 
BDTENE-2 
(solid stereoisomer) 

a ci ci a c,H,a, 

4h 

i, 4, 

M.P. 80° {1},. - • 



[See also liquid stereoisomer (3:9046).] 


Beil. S.N. 11 
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3 i 1945-3 :19G0 


Colorless shining Ifts. (from ale.) with camphoraceoua odor. Eas. sol. ether, CeHe, 
CHOj, or CCh. 

{For prepn. of C (100% yield {!)} from the solid stereoisomer (3:0870) of 1,2,3,4-tetra- 
ehlorobutadiene-1,3 see (1); for forarn, of C from 1,1,2,2-tetrachloroethane (acetylene tetra- 
chloride) (3:5750) by actn. of u.v. light see (l).\ {Note that octachlorobutane (3:2000) 
has also been reported in same reactn.] [For formn of C together with its liquid stereo- 
isomer (3:9046) by actn. of Cfe upon the high-boilg. fraction obtd in the prepn. of tri- 
chloroethylene (3:5170) from 1,1,2,2-tetrachloroethane (acetylene tetrachloride) (3:5750) 
see {!>.] 

C in ale. refluxed with Zn/Cu couple for 1 hr. yields (1) the solid stereoisomer of 1, 2,3,4- 
tetraehIorobutadiene-1,3 (3:0870), m.p. 50 6 (I). 

3:1915 (1) Mfiller, HBther, Ber. 04, 589-600 (1931); C.A. 25, 3956-3957 (1931). 


3:1000 PEPERONYLOYL CHLORIDE C 8 H 4 0 3 a 


(3,4-Meth ylenedioxy- 
benzoyl chlonde) 



Beil. XIX - 370 

XKi — 


M.P. 80° (1) (2) B.P. 155° at 25 mm. (2) 

140-141° at 8 mm. (I) 

IFor pTepn. of 0 from piperonylic acid (1.0805) with excess SOCI2 at 100° (1) or in 
CjH« (90-95% yield (4)), or with PCI* (2), see indie, refs. — Note, however, that at higher 
temps, the dioxymethylene group is also attacked: e g , pipcronylic acid hid. in a s,t. with 
SOClj at 180-200® for 8 hrs. (1) or refluxed 3 hrs. with 3 moles PCls (1) fields p )( u-dichloro- 
piperonoyl chloride (Bed. XIX-272, XIX r (743)l, bp. 149-150® at 12 ram. (1).] 

[C with diasoructhane yields (3) piperon/1 diazo methyl ketone which with ammonia 
yields (3) homopiperonylamide, m.p. 173°; C with ethyl sodio-acetoacetate in dry ether, 
followed by hydrolysis (as specified (41) of the acetyl group, yields ethyl piperonoylacetate, 
m p. 42 5° {4).J 

C on hydrolysis with aq. yields piperonylic acid (1:0865), m p. 228°. 


® Piperonylamide [Beil. XIX-270J: this, from ale., m.p. 169°. 

© Piperonylanilide (iV-phenyl -piperonylamide] : cryst. from dil. ale., m.p. 146-147® cor, 
(5). [From 0 4-2 moles aniline m C«Ht {5J.] 

® Piperonylo-jj-toluidide: cryst. from dil. ale., m.p. 149-149 5® cor, (5). (Similarly 
using p-toluidine (5).] 

© Piperonylo-a-napbthalide: cryst. from dil. ale., m.p. 192-193® cor. (5), (Similarly 
using QT-naphthylarainc (5),] 

© Psperonylo-^-naphthalide: cryst. from dil. ale., m.p. 156 5-157® cor. (5). [Similarly 
Using p-naphthylamine {5).] 

3:19(10 (1) Barger, J. Chem. Soe 93, 667-fiCS (1908). (2) Perkin, Robinson, Chem. Neva 92, 
293 (1905). (3) Arndt, Eistort, Ger. 650.706. Sept 30. 1937; Cent. 1937, II 4390. CjI. 32, 595 
(1938), (4) Bruchhausen, Gerhard, Ber. 72, 835-836 (1939). (5) Gertler, Haller, J, Am. Chem. 
Soe.Ct, 1741 (1042). 


— 1,1,1-TRICHLOR 0-2-METHYL- CHj 

PROPANOL-2 HTORATE cBr-i-CCMW 

M.p. 80-81° 

See 3:2CG2 under anhydrous product. 
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3:1975 1,3,6-TRICHLORO- 
NAPHTHALENE 


M.P. 80.5°-81° (1) (2) 

[For prepn. of G from 3,6-dictJoronaphthalenesulfonyl chloride-1 (1), from 6-ehloronaph- 
thalenc-1 ,3-ta‘s- (sulfonyl chloride) [Beil. XI-212] (2), from 3-chloronaphthalene-l,6-to'j- 
(sulfonyl chloride) [Beil. XI-214] (2), from l-chloronaphthalene'3,6-5is-(sulfonyl chloride) 
[Beil. XI-217] (3), or from 1 -nitrona ph th ale ne-3,6-5is- (sulfonyl chloride) [Beil. XI-218] 
(1) (3) (4), each with PC1 S as directed, see indie, refs.] 

[C treated with CISO3H in CS2 and prod, converted to sodium salt yields (1) sodium 
l,3,6*trichloronaphthalenesulfonate-7 (corresp. sulfonyl chloride, m.p. 156° [1)).] 

3:1975 (1} Turner, Wynne, J. Chem. Soc. 1941, 247, 253, 250. (2) Armstrong, Wynne, Chem. 
News G2, 164-105 (1890). (3) Armstrong, Wynne, Chem. News 71, 254 (1895). (4) Armstrong, 
Wynne, Proe. Chem . Soc. 1895, 81. 


cOa 


CroHsCU 


Bell. V - 645 
Vi- 
V2 


3:1900 1.3-DICHLORONAPHTHOL-2 


M.P. 80-81° (l) 
78° (2) 



CioHjOClg 


Beil. VI - G49 
VIi- 
VI 2 -(G04) 


Ndls. from lgr.; eas. sol. ale., ether, AcOH, or C«Hj (1). 

[For prepn. see Beil. VI-649 and (2).) 

C in AcOH oxidized with cone. HNOj (D - 1.42) yields mainly 3-chloronaphthoquinone- 
1,2 [Beil. VII-7201, red ndls. from CHClj, m.p. 172° (1). 

0 in ale. boiled 15 hrs. with coppered Zn dust yields 3-chloronaphthol-2 (3:2545), m.p. 
93° (4); but C is not reduced by Na/Hg (3). 

[For study of reaction of C with alkali sulfites see (5).] 

® l,3-Dichloro-2-naphthyl acetate: from G + AcCl; m.p. 79-80° (1). [Note that this 
m.p. is close to that of original C.] 

3:1990 (1) Zincke, Ber. 21, 33S5-3387 (1888). (2) Fries, Schimmebchmidt, Ann. 484, 297 (1930). 
(3) Marschalk, Bull. soc. chim. (4) 43, 1361 (192S). (4) Herzberg, Spengler, Schmid (to I.G.), 
Ger. 431,165, Juno 30, 1926; Cent. 1920, 1196 (1926). (5) Marschalk, Bull. soc. chim. (4) 45, 
651-662 (1929). 
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(3:2000- -3:2 IPO) 


1:2000 i,t,5i2i3f3.M-OCTA- 

CHhOROBtTTAHE 


ci ci ci cn 

llt-fe-t-CH 
ii £i hi ii 


C.ll:Clt B'O- S.H. lO 


M.P. 81’ (1) 


Colon® cry*, ton: tie. will. .odor | mc tctntehloride) 13-.5TS0) by 

IVor fnrmn. ot 0 from ®M»*Ie tmU. ot dtthloreKrtje tod 

protracted action of ultra-violet k (1-0-145) arc &Lv> formed (1), and 

»:«»).« P -I0W. «*-* n>P- 8.’ h« d. !«. 

U« (olid ttcrcobomw (3:1015) ot 


report"! (3) torn the mmt reaclion) (nim trichloroethylene (3:5170) by 

(An octachlorobutanc of m.p. *5 0 j £ i 

Kin. ot F: is not n-Rnrded (2) u fawns »>e elruelnte C I 


aexn. of Fj vs not rcRamca ™ n nM0) 

. n « nc^osr 11032). 12) Miller./, CW Soe. «. 3« fiww* 

Js»O0{l)M0ller.lA»l#r.^.« ; O^S. 

0) Mailer, HOtlicr. Bcr . M, 500 (1031). 


3:2100 2,4.5-TRICiaOROTOLUENF 


CJTj CiH.a, 


BelL V - 200 
Vt-flBS) 
V,-(232) 


M.P. B2.4* (I) 

B2* (2) (3) (4) 

(5) 

8t-82* (8) (13) 
80-81* (0) 


B.P. 220-230'* *t T16 mm. tf) 
230* it 718 tan. 0 1 


^ , ir _ C from 2 ,3,4-tnrMorotcliwn* (3:0125) l»y 

WWt* ndls or Wtt. from nlo, (For ^ *r (7} » 

fuifonation of latter under condition* not anccunj; * YU -8371 or fwrn 4,0- 

tfVr frrpn. of C from 4.5-dicldoro*2-<un»noy> uerv* n f j^j ^nvd^minoU'lume 

d.-l.W^lnnbdnene ItH XII-SKI « W. « "'X r£. I™ «<W 

l»W XH-W") Cl. 'in dunntieatinn *"? “ Stomtnl.W O'WMl «>» «*> 1 

MCI. .it), FO..C1, «t 70- (tore C + 3t -^Atn^dn t cl, PI l» "> *> 

(IVt t. mn <,tC (tether ®lhutl«-.pn»ln- 7 «^ *^ > „ lIO;AK>ll -In. 

( 10 ) ot M (< 1 , Oil or l>a» OD «i Ml«* ^ "Ut lMrt« 4 urtv> H-W* with Oj 

(t:i. v. fa*,. rri. ; tr.nn twhloroUnen. (3:5-10 « J- ‘ ^ , J ,M,11 C 

fa pro ,( M.O, ot 1VO, Cll In*" M^U 1 
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(13) or Fe (6} or from 3,4-dichlorotoluene (3:6355) in pres, of Al/Hg (13) Bee indie, refs.* 
from sodium p-toluenesulfonate with Ch see (14}.J 

[G with Cl 2 yields (15) 2,4,5-trichlorobenzal dichloride (3:6910) (together with other 
products).] 

C on mononitration, e.g., by soln. inHN0 3 (D = 1.52) yields (16) (2) (8) 2,4,5-trichIoro- 

3- nitrotoluene [Beil. V-333), ndls. from ale., m.p. 92° (2), 91-92° (8), 88.5-90.5° (17), 
88.5° (16) (note that the isomeric 2,4,5-trichloro-6-nitrotoluene (prepd. indirectly (18)) 
has m.p. 93-94° (18)); C on dinitration, e.g., on warming with a mixt. of HN0 3 (D = 1.5) 

4- cone. HiSOi, yields (16) (2) (8) 2,4,5-trichloro-3,6-dinitrotoluene (Beil. V-346], ndls. 
from ale., m.p. 227° (1) (2), 220-227° (8), 226° u.c. (18), 225° (16). 

C on oxidn. with KsC^Oj + H2SO4 (19) or with dil. HNO3 in s.t. at 150° (8) (6) yields 
2,4,5-trichIorobenzoic acid (3:4630) q.v. 

3:2100 (1) Silberrad, J. Chem. Soc. 127, 2GS1 (1925). (2) Seelig, Ann. 237, 131, 140, 156 (1SS7). 
(3) Morgan, Drew, J. Chcm. Soc. 117, 789 (1920). (4) Firth, Smith, J. Chem. Soc. 1936, 339. 
(5) Musante, Fusco, Gazz. chim. Hal. CO, 645 (1936). (6) Feldman, Kopeliowitsch, Arch. PAnm. 
273, 493-495 (1935). (7) PrentzeU, Ann. 296, 181-182 (1897). (8) Cohen, Dakin, J. Chem. 

Soc. 81, 1332-1335 (1902). (9) Limpricht, Ann. 139, 326 (1866). (10) Beilstein, Kuhlberg, 
Ann. 146, 326 (1868). 

(11) Aronheim, Dietrich. Her. 8, 1405 (1875). (12) Fichter, Glantzstein, Ber. 49, 2481-2487 
(1916). (13) Ref. 8. pp. 1340-1343. {14) British Dyestuffs Lds., Green, Chbben, Brit. 169,025, 
Oct. 13, 1921, Cenl. 1922, IV 376. (15) Leopold Cassella Co., Ger. 363,290, Nov. 6. 1922; Cent. 
1923, II 482-483. (10) Schultz. Ann. 187, 277, 280 (1877). (17) Qvist, Holmbcrg, Acta Acad. 
Aboensis Math, et Phys. 6, No. 14, 3-28 (1932); Cent. 1932, II 2815-2816; C.A. 27, 5726-5727 
(1933). (18) Levy, Stephen. J. Chem. Soc. 1931, 78. (10) Jannaseh, Arm. 142, 301 (1867). 


3:2115 5-CHLORO-2, 3-DIMETHYL- OH C 8 H 9 0C1 Beil. VI- * 

PHENOL /\cHj VI,- 

(5-Chloro-o-3-xylenol ) I W(454) 

CIV JCII3 


M.P. 82° (1) 

81-82° (2) 


Ndls. from hot It. pet. in which it is readily sol. hot but spar. sol. cold. — Volatile with 


steam. 

[For prepn. of C from 5-amino-2,3-dimethylphenol (5- amino o-3-xyIenol) [Beil. XIIIl- 
(244)] (3) via diazotization and use of CujCU reaction (yield not stated) see (2); for fonnn. 
of C from 4,5-dichloro-l,l-dimethylcyclohexen-5-one-3 on htg. see (1).] 

C with CI2 in It. pet. gives (2) 4,5,6-trichloro-2,3-dimcthy]phenol (3:4742), m.p. ISO- 


181 0 . 

The nitration of C has not been reported, and none of the products to 


be expected is 


known. 


5 - Chloro-2 ,3-dime thylph enyl acetate: unreported. 

<g) 6-Chloro-2, 3-dim ethylphenyl benzoate: pr. from ale., m p. 88° (2). 

3:2115 (1) Hinkcl, J. Chem. Soc. 125, 1852 (1821), (2) Hinkel, Collins, Ayline. J- Chem. See. 
123, 2970-2971 (1923). (3) Crossley, J. Chem. Soc. 103, 2181 (1913). 
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3:2125-3:2145 


3:2125 1,2,3-TRICHLORONAPHTHALENE a CioHjCL Beil. V- 544 

Vi~ 

V* — 


81° [2) 
80.5° <1) 

(See lex l.) 



Pr. from ether + ale. — The behavior of 0 o a fusion is characteristic: if the fused C in 
a m.p, tube is allowed to cool to 68° and then withdrawn, it immediately solidifies to a 
translucent mass which on swift reimmersion mto the bath shows m.p. 66-67° but if left 
for a few seconds in the air suddenly becomes opaque forming a cylinder of m.p. 82-83°, 
retracted from the wall of the capillary m.p. tube. This change (although slower) also 
occurs in the translucent form if cooled below 66° (1). 

{For prppa. of C from l-cbloionaphthalene tetrachloride (Beil. V-493] with ale. NaOEt 
(61.6% yield (I)) (2) (3) see indie, refs.; from l,3-dichloronaphthol-2 (3:1990) by distn. 
with PCls see (2); from sodium 1 ,2,3-tnchl orortaph thalenesuif onate-7 (1} by hydrolysis 
with superhtd. steam see (l).] 

(C treated with CISO3H in CS2 and reactn. prod. conv. to sodium salt as directed (1) 
gives mixt. of sodium l^^trichloronaphthalenesulfonate-S (corresp. sulfonyl chloride, 
m.p. 131°, corresp. sulfonamide, m.p. 249°) and sodium 1 ,2,3-trichloronflpMhaIenesuIfonate- 
7 (corresp. sulfonyl cblonde, m.p. 157°, corresp. sulfonamide, m p. 245°) (1).) 

[C with 7 pts. fumg. HjSOi (10% SO3) shaken 15 min. at 100° yields (1) 1,2,3-trichloro- 
»aphthalene-5,7-disulfonie acid (corresp. tos- (sulfonyl chloride), m.p. 184° {!)).! 


3:2125 (I) Turner, Wynne, J. Chem Soc. 1941, 248-251. (2) Faust, Saame. Ann. ICO, 71 (1871). 
{3) Armstrong, Wynne, Chem. New 61, 285 (1890). 


0,0-DICHLORO-«-HYDROXYISO- 
BCTVRICACID aiCJ! _ 


CHj 

h-co 


C^HjOjCl^ 

OH 


Beil. IH- 317 

m~ 

HT 2 -(224) 


M.P, 82-83° (1) (2) Weut. Eq. 173 

Pr. from EtOH /ether (l). — Cannot be distd. without decompn. but sublimes. 

{For prepn. from 0,0-d)chIoro*a-hydroxyisobutyronitri!e (addn. prod, from er,a*di- 
cHoroacctonc (3:5430) -f HCN) [Beil. 1-317) by digestion with strong HC l at 100° see 
CD-I 

The corresp. anilide has been prepd. indirectly by interaction of phenyl isocyanide with 
<V*-dich!oroacetonc (3:5430) in aq. (2); pr. from CHCb, m p. 132-133° (2). 

3:2145 (l) Bischoff, Her. 8, 1334 (1875). (2) Passermi, Gazz. ch\m. iUd. 54, 540 (1924). 
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3:2160 S-CHLOROBENZOPHENONE 
(m-Chlorophenyl phenyl 
ketone) 


M.P. 82-83° (1} (6} 

82° (2) (3) 

81° {4) (5) 

Microscopic ndls. from ale. (!) (6) or n-PrOH (2); spar. sol. ale. (1), pet. ether (6), eas. 
sol. CeHe (6). 

IForprepn. from m-chlorobenzoyl chloride (3:6590) + CeH 6 + AlCU (64.7% yield (2)) 
see (2) (1) (6) <5).] 

C on reduction with Na/Hg + ale. (100% yield (7)) or AI/Hg + 80% ale. (4) or boilg. 
ale. KOH (8) yields exclusively 3-chlorodiphcnylearbinol (Beil. VI i- (327)], m.p. 40° (7), 
39-40° (5), 38° (4). — C with Zn + AcOH (7) or C in ale. on long exposure to sunlight (7) 
gives sym.-3,3'-dichlorobenzpinacol (Beil. VI i- (523)], cjyst. from pet. cth., m.p. 137-138“ 
(7), 135° (4). 

G fused for 3 hrs. at 200° with a mixt. of KOH + NaOH gives (3) BzOH (1:0715) (80% 
yield (3)) and a little (5% (3)) tn-chlorobenzoie acid (3:4392), m.p 153° (3), together with 
chlorobenzene (3:7903) from cleavage of most of the tn-chloroben2oic acid 

C with CHjMgl yields (2) l-(»n-chlorophenyl)-l-phenylethylene, oil, b.p. 152-153“ at 
14 mm. (2). 

© 3-ChIorobenzophenone oxime: from C + NHsOH.HCl + nlk.; tho two stereoisomers 
are sepd. by fractal, pptn. of their AcOH soln. with aq. {!). 

a- form (less-sol. isomer); cryst. pdr., m.p. 132-133“ (1). [With PCI* in dry ether, fol- 
lowed by aq., this form yields m-chlorobcnzanilidc [BeU. XII-267], ciyst. from ale., 
m.p. 122-125° (1).] 

0-form (more-sol. isomer); ciyst. pdr., m.p. 105-106° (1). (With PClj in dry ether, 
followed by aq., this forms benz-m-chloroanilide [Beil. XII-605], ndls. from ale., m.p. 
11S“ (1), accompanied by some m-chlorobenzanilido (see above) (1).] 

3:2160 (1) HanUsch, Ber. 24, 57-5S (1S91). (2) Bergmann, Bondi, Bcr. 64, 1477 (1931). (3) 
Lock, Rodiger, Bcr. 72, S67 (1939). (4) Cohen, BSesekcn, Bee. trao. ehim. 3S, 115, 123 (1919). 
(5) Norris, Blake, J. Am. Chem. Soc. 60, 1812 (192S). (6) Koopal, Bee. trav. chim. 34, 153 (1915). 
(7) Ref. 6, pp. 1G0-I61. (8) Montagne, van Charante, Bee. trav. chim. 31, 312 (1912) 

3:2170 -y-CHLOROCROTONIC ACID C4H5O2CI Beil. 11-418 

(4-Chlorobuten-2-oic CHj — CH=CH.COOH Ei 

acid-1) ^ 

MJ». 83“ (1) B.P. 117-118“ at 13 mm. (5) 

82“ (2) 

81-82° (3) (4) 

White ciyst., eas. sol. ether or AcOH, can be recrystallized from pet. ether (1) or from 
hot aq. (5). — C distils under reduced press, without decomposition (5). — Note that 
m.p. 76.7-77.5° first reported (5) was later {2) found to be erroneous and same sample 
had actually m.p. 81-82° (2). 


0 , 

cr 


CisHsOQ 


Beil. VH - 419 

Vn t -(227) 



257 


SOLIDS 


3:2170-3:2174 


Note that, although C is capable of existing in two geometrically isomeric forms, only 
this one is known; collateral evidence (but not actual proof) indicates that C probably 
represents the Irans stereoisomer. 

[For prepn. of C from ethyl 7 -chlorocrotonate (3:8657) by hydrolysis with Ba(OH)i 
below 0° (60% yield (1) ( 6 )) (4), or less advantageously with 30% aq. KOH in ale. soln. at 
—15° (40% yield (1)) (5) (note that 7 -chloro vi nylaceti c acid, m.p. 10° (1), is often obtd. 
(1) (4) as by-prod.); for formn. of G from 0-y-dichloro-n-butyric acid [Beil. 11-280] with 
KOH (poor yield (5)), from fraris- 7 -hydxoxycro tonic acid [Beil. III-376] with SOClj in 
pyridine (2), or from methyl a-chloro-a-vinylacetate by hydrolysis (3) (7) (presumably 
as a result of allylic transposition of o-chloro-a-vinylacetic acid under the influence of 
alkali) see indie, refs.] 

C dissolved in excess aq. 1 N NaOH and shaken with Hj in pres, of Pd /activated carbon 
is readily dchalogenated giving (95% yield (1» crotonic acid (1:0425); with sufficient Hj 
this prod ultimately reduces to n-butyric acid (1:1035). 

[C by cat. hydroxylation with BaClOj/osmic acid gives (yields: 75% ( 6 ), 78% (9)) 
tftreo- 7 -chlor o-a , 0 -di hydr oxy-n-butync acid, m p 100° (9); this prod, with silver oxide as 
directed replaces Cl by OH giving (59% yield ( 6 )) d,l-thrconic acid, m.p 98° ( 6 ).] 

C adds Brj (1 mole) yielding (3) 7 -chloro-a,/S-dibromo-n-butjTic acid, cryst. from cyclo- 
hexane, m.p. 119-120° (3) 

C with Nal in dry acetone ppts. NaCl and gives ( 86 % yield {!)) 7 -iodocro tonic acid, 
ycl_ndla. from Igr., m.p. 108-108.5° (1). 

[C on neutralization with NH«OH and htg. with (NHO 2 SO 3 at 50° for 12 hrs. gives (4) 
7-sulfocrotonic acid, very hygroscopic cryst., m.p. 94-96° -1 

The acid chloride corresponding to C is unre ported. 

Methyl y-chlorocrotonate: unreported. 

■ Ethyl 7 -chlorocrotonate: b.p. 191-193° at 760 mm. (5) (see 3:8657). 

7 -Chlorocrotonamide : cryst. from hot aq., m.p. 135.5-136° ( 8 }, 130-132° (5). 

[■Reported only by partial hydrolysis of 7 -chlorocrotononitrile (5) ( 8 }.] 

7 -Chlorocrotonanilide: unreported. 

3:21*0 (l) Braun, J. Am. Chem. Soc. 52, 3167-3176 (1930). (2) Rambaud. Bull. toe. cA»m. 
(5) 1, 1340 (1934). (3) Rambaud. Bull. toe. chim. (5) 1, 1348 f 19345 (4) Backer, Benmnga, 

Btc. (rat. chim. 55, 610 (1936). (5) Lespieau, Bull. toe. chim. (3) 33, 466-467 (1905). (6) Glatt- 
feld, Rletz, J. Am. Chem. Soc. 62, 976 (1040). (7) Rambaud. Compt rend. 107, 769 (1933). 
(8) Berthct. Bull. acad. roy. Brig , Chute get 27, 212-228 (1941); Cent 1912, 1 2115-2116; C.A. 
37, 3400 (1943). (9) Braun, J. Am. Chem. Soc. 52, 3176-31S5 (1930). 


3:2174 2,4,5-TRICHLORORESORCINOL 


M.P. 83“ (1) (2) (3) (4> 



CtHjChCL 


Beil.VI-820 

VIi — 
VIi — 


Colorless cryst. from hot aq. ( 2 ). — C is spar. sol. cold aq.; cas. sol. ale., ether. C sublimes 
but with appreciable deeompn. 

[For prepn. of C from resorcinol ( 1 , 3 -dihydroxybenzcnc) (1:1530) with Clj in aq. (4), 
AcOH (3) (2), or CHCU (2), or with SOjClj (excess) (4) or with diehlorourea (1), Fee indie, 
refs.] 

[For formn. of C from 2,4,4,G,6-pentaehlorocyelohexen-l-diont>'3 1 5 (“ pentachlorore- 
rorcino)") [Beil. VII-572, VIIi-(323)] by reduction with sulfite ( 2 ) (5) or SnClj (2) see 
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indie, refs.; from 2,2,4,4,5,6,6-hcptacIiIorocyclohexanedione-l ) 3 {" heptachlorodihydro- 
resorcinol ’’) {Beil. VII-555] by similar reduction see (6),) 

[C on oxidn. with alk. KsFe(CN)« gives (7) n yel. prod., m.p. 60°.] 

C in not too dilute aq. soln. with FeCU gives on warming a wine-red color {4). 

2,4,6-Trichlororesorcinol dimethyl ether: unreported. [A prod, of m.p. 174® 

which may have this structure has been reported by indirect means (8).] 

2,4,6-Trichlororesorcinol diethyl ether: unreported. 

® 2,4,6-Trichlororesorcinol diacetate: cryst. from ale., m.p. 116° (2). 

® 2,4,6-Trichlororesorcinol dibenzoate: pr. from ale., m.p. 133° (4). [From C with 
BzCl on htg. (4).] 

3:2174 (1) Likhosherstov, J. Gen. Chem. ( U.S.S.R . ) 3, 164-171 (1933); Cent. 1934, I 1876; 
C.A. 28, 1675 (1934). (2) Zinckc, Rabinowitsch, Der. 23, 3776-3777 (1890). {3} Benedikt, 

Monatsh. 4, 224-226 (1883). (4) Reinhard, J. prakt. Chem. (2) 17, 336-341 (1878). (5) Claascn, 
Ber. 11, 1441 (1878). (6) Zincke, Rabinowitsch, Ber. 24, 013 (1891). (7) Stcnhouse, Groves, 

Ber. 13, 1307 (1880). (8) Ciaroician, Silber, Ber. 24, 297D-29S0 (1891). 


3:2178 2,3,6-TRICHLOROBENZAL (DI)- Cl C 7 H 3 CU BeU. S.N. 466 

CHLORIDE / NciICli 

(2,3,6-Trichlorobenzylidene (di)- qj q 

chloride) 

M.P. 83° (1) B.P. 145-150“ at 12 mm. (1) 

Colorless ndls. from MeOH. 

[For prepn. of C (81% yield) from 2,3,6-trichlorobenzaIdehydo (3:2287) with PCU see 

mi 

Note that C depresses the m.p. (80-87°) of the corresp. aldehyde (3:2287). 

[For study of rate of hydrolysis of C see (l) ] 

3:2178 (1) Asinger, Lock, Monatsh. 02, 338 (1933). 

3:2180 4-CHLORO-2,6-DlMETHYL- 
PHENOL 

(5-C hIoro-m-2-xy lenol ) 


M.P. 83° (1) 

[For prepn. of C from 4-chloro-2,6-dimethylphenoI (wc-in-xylenol) (1:1425) by cblorina* 
tion with SO 2 CI 2 in AcOH (100% yield) see (1).] 

[For study of bactericidal action of C see (1J.I 
— — 4-Chloro-2,6-dimethyIphenyl acetate: unreported. 

• 4-ChIoro-2,6-dimethylphenyl benzoate: unreported. 

3:2180 (l) Heicken, Angew. Chem. 52, 264-265 (1939). 


ch/% 


C8H90C1 


Beil. S.N. 539 


u 


|CH 3 


3:gl83 


2, 4-DICHLORO-3, 6-DIMETHYL- 
PHENOL 

(2,4-Dichloro-m-5-xylenol ) 


cm 


|C1 


CsHsOClz 


Beil. VI— 

VI t — 

, Vlj-(4G4) 


M.P. 83° (1) 



239 


SOLIDS 


3:2182-3:2102 


Cryst. from Jgr._ 

[For prcpn. of G from 4-chloro-3,5-dimethylpheno! (2-chIoro-m-5'XyIenol) (3:3505) by 
chlorination with A r -chloroacetamide see (1 ) ] 

The nitration of C has not been reported, and the expected &-nitro-2,4-<lichlon>-3 ( 5- 
dime thy! phenol is unknown 
(For conversion of C to various ethers see (l).) 

2,4-Dichloro-3,5-dimethylpheaol methyl ether: m.p, 82° (1). 

<© 2,4-Dich!oro-3,6-dimethylphenol ethyl ether: m.p 53° (1). 

@ 2 1 4-Dichloro-3,6-dimethylphenyI p-nitrobenzyl ether: m.p. 157° (1). 

3:2182 (1) Jones, J. Chem. Soc. IMS, 275 

3:2185 2,3,4-TRICHLOROPHENOL OH CjHjOCIj Beil. VI — 



M.P, 83.5° (I) (6) 

80-81° (2) 

70° (3) 

Ndfa. from pet, eth. (1) (3). — Volatile with steam (1). — Ionization const, at 25* is 
2.5 X 10“* (0); C is too weakly acidic to be titrated (1) although sol. in alk. 

{For prcpn. from 1 ,2,3-trichlorobcnzcne (3:0090) via nitration, reduction, and use of 
diazo reaction see (J) (4); from barium 3-chloropbcnol-G-sulfonatc by htg. with 80 % 
HjSO* see (3); by chlonnation of 3,4-dichlorophenol see (2).) 

C treated with Br 2 /aq. in excess yields on pptn. with more aq. G-bromo-2,3,4-trichloro- 
phcnol, pi. from It. pet., m.p. 84-85° {5). 

C treated with (Cllj^SO* + aq. NaOH yields the methyl ether, 2,3,4-trichloroanisole, 
pr. from ale., m.p. 09 5“ (3). 

<8 2,3,4-TrichIoropheny! benzoate: m.p. 143° <2 J ; 141° (4). 

3:2185 (l) Ticsscns, Rec. trap. chim. 50, 112-113 (1931). (2) Groves. Tumor, Sharp, J. Chem. 
Soc. 1939, 523. (3) Hodgson, ICerahaw, J. Chem. Soc. 1930, 1421. (4) Holloman, Rtc. trav. 
«(»• 39, 743 (1920). (5) Fox. Turner. J. Chem. Soc. 1930, 1S53. (0) Tiesscns, Rcc. trap. chim. 
49. 1000-1068 (1929). 

3:2102 3,5-DICHLOROCATECHOL OH CrfLOjCl, Beil. VI -783 

(3,5-DichloropyrocatochoI) /\oil VI i — 

a(Ja 

M.P. 83-84® (1) 

Colorless cryst. — Very eas. sol. hot, spar. sol. cold, aq. 

IFor prcpn. of C from 3, 5-th chi o ro-2-hydroxy ben za! d chyd e (3,5-dJcldorosahcylaldehyde) 
(3:2637) with lltOi in alk. soln. see (l) 1 
C reduces XH,OH /AgNOj (1). 

C with FeClj gives green color turning violet on addn. of NallCOj (1), 

— - 3,5-Dichloropyrocaiechol diacetate: unreported. 

* 3,6-Dichloropyrocatechol dibenzoate; unrrportcd. 

****** (0 Dakin. Am. Chm. J. 42. 4b5-IS3 (1909). 
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tion and use of Cu 2 Cl 2 reaction (1), or from 4-chloro-2,3Klimethylanilinc (6-chIoro-o-3- 
xylidino) {1) via diazotization and hydrolysis (70% yield (1)), see indie. rcfe.J 
(For Btudics of bactericidal action of C sec <2) {3) (4).] 

0 with Clz in It. pet. does not (1) give a trichloro derivative but is decomposed. 

The nitration of C has not been reported and neither of the corresp. mononitro derivs. 
nor the dinitro deriv. is known. 

* 4-Chloro-2,3-dimethylphenyl acetate: unreported. 

(g) 4-Ch!oro-2,3-dimethy3phenyl benzoate; ra.p. 102° (1). 

3:2218 {llHinkcl, 

Chem. 52, 203-205 

(4) Lockemann, He • i 

2534 (1040). 


(2) Heicken, Ahqcw. 
». 46, 200-301 (1033). 
>1—71 (1030): C.A. 34, 


3:2220 1,2,8-TRICHLORONAPHTHALENE Cl Cl Ci 0 H*Clj Betl.V-545 

07 ■ t- 

M.P. 84® <t) 

83° (2) 

Ndls, from ale. 

[For prepn. of C from 8-chloro-l-nitronaphthalenesulfonic acid-2 (Beil. XI-187] (3), from 
7,8'dichloronaphthol-l (3:2035) (2), or from 1,2-dichloronaphthalcnesulfonyl chloridc-8 
[Beil. XI-1041 (1), each with PCU, sec indie, rcfs.j 
[C treated with CISOjH in CS2 and prod. conv. to potassium salt yields (1) potassium 
1,2,8-trichloronaphthaIcncsulfonatc-X (corresp. sulfony! chloride, m.p. 105° (1})-I 

3:2220 (l) Turner, Wynno, J. Chem. Soc. 1041, 247, 252. (2) Armstrong, Wynno, Chem. News 
71, 25 3 (1805). ( 3 ) Clave, Chem. Ztg. 17, 308 (1803). 


0-CHLOROACRYLIC ACID 
H.C.CI 


C 3 H 3 0 2 C1 


llA.I 


COOH 


H.C.COOH 

t rant 


BeU. H- 400 
H:.(180) 

Hj- 


M.P. irons 85-80° (1) 

84-85° (2) 

M.P, cis 03-04° (1) 

[For prepn. of mixfc. of cis and Irons forms of 0 from prop iolic acid (acetylenccarboxytic 
acid) [Beil. 11-477, IIi-(208), Il2*(449)l by htg. with cone. IIC1 (yield: cis 34%, Irons 18% 
(1)) (3) (tho cis is sepd. from Irons by means of the lesser soly. in ale. of its potassium salt 
(1)), see indie, refs.; for prepn. of Irons C from 0-chloropropionfc acid (3:0460) by loss of 
HCl on passing its vapor over BaClj at 280-300° sec (4); from ethyl 0,/3-dichloropropionato 
with 3 moles ale. KOH sec (5); from chloraUdo (3:3510) in ale. by protracted treatment 

with Zn -f HCl see (2) (6).] , . „ .... 

Tho as isomer of C on htg. in a s.t. at 125° for 15 hrs. is partially conv. (1) to the tram 

isomer. * 

C (both forms) readily reduces KMnO* in the cold (1). „ . 

[0 on htg. with 5 pta. 40% HCi in s.t. at 80-85° for 35-40 hrs. yields (5) -VJ-d.chloro. 
propionic acid (3:0855), m.p. 50° [5)J ... 

[C on esterification with EtOH yields ethyl /J-chloroacrylate, b.p. 143-145 (2), 146 (6).J 
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3:2240 (I) Backer, Beutc, Rec. trav. chim. 54, 167-170 (1935). (2) Walla ch, .Ann. 193, 28-34 
(1878). (3) Bandrowski, Ber. 15, 2702 (1882). (4) I.G., French 697.311, Jan 15, 1931; Cent. 
1931, 1 2934. (5) Otto, Ann. 239, 261-272 (1887). (6) Pinner. Bischoff, /Inn. 179, 88 (1875). 

3:2265 a,/3-DICHLOROACRYLIC ACID C3H2O2CI2 Beil. II - 401 

CH=C — C00H Hr- (186) 

ii £1 Dr_ 

M.P. 85-86° (1) (2) (3} (5) (6) (7) Neut. Eq. 141 
87-88“ (4) 

Monoclinic (5) pr. (from CHCI3 (5)); cryst. from pet. eth. (4) or CS2 (7). — Eas. sol. 
aq , ale., ether (2) (4), CHClj (2); spar. sol. in cold (1) but eas sol. in hot CfiHj, CS2 or pet. 
eth. (2). — Rapidly volatilizes in air (2) or on warming (4). — May be purified by melting 
with a little aq. (2). 

Although two geom. isomers are possible only one is known. 

[For prepn. from various sources sec Beil. 11*401, Beil IIi-(18G), and (3).] 

Salts: AgS, pptd. in fine ndls from even dd. aq solns. of C on addn. of AgNCh; can be 
recrystd. from hot aq. (1) (2) (4) (6); Ag content = 43.54%; BaA2 H2O, sol. in 16 pts. 
cold aq (1) (2) (4) (6); CaX2 3H2O, extremely sol. aq., loses cryst. aq. at 80° (1) (2); KA, 
quite soL even in cold aq. but may be obtained in long slender anhyd. ndls. from cone, 
solns. (1) (2). 

0 in CHClj docs not add Br 2 (2), but C on htg. (in s t ) with 1 mole Br 2 at 100° gives (9) 
a,0-dibromo-o,/3-dichloropropionic ac. [Beil. 11-259], pr. from CS2 or CHClj, m.p. 94-95° 

C is not decomposed by excess boil. Ba(OH)2 (7). 

C with thionyl chloride yields (7) a,0-dichloroacrylyl chloride, b.p. 145-146°, n{> = 
1.5288, which is only slowly hydrolyzed by aq but which on cautious addn. to cone. NH<OH 
yields a,/bdichloroacrylamidc, cryst from dil. ale , m.p. 134° (7), 132° (10). 

3:2205 (1) Bennett, Hill, Ber. 12, 655-657 (1879). (2) Hill, Am Chem. J. fr, 167-172 (1881/2). 
(3) Klebansky, Wolkenstein, Orlowa, J. prakt. Chem. 145, 12-13 (1930). (4) Zincke, Ber. 24, 
»18 (1891). (5) Melville, Am Chem. J. 4, 174-176 (1882/3). (6) Ciamician, Silber, Ber. 16, 
2392 (1883). (7) Prins. J. prakt. Chem. (2) 89. 420 (1914). (8) Prina. Rec. trav. chim. 56, 780- 
Jf* (1037). (9) Hill, Maberry, Ber. 14, 1679-1680 (1881); Am. Chem. J. 4, 267-270 (1882/3). 
U0) Prins, Ger. 2G1,6S9, July 2, 1913; Cent. 1913, II 394. 

3:2280 3-CHLORO-2-METHYLPHENOL OH C7H7OCI Beil. VI -350 
(3-Chloro-o-cresol) /\cHj — 

M.P. 80° (1) (2) (3) B.P. 225° (2) 

Long white ndls. (from aq ) (1) — Volatile with steam (2). 

[For prepn. (75-86% yield) from 3-chloro-2-methylaniIme [Beil. XII-836] see (1) (2); 
from 3-hydroxy-2-mcthylaniline [Beil. XIII-579] (45-50% yield) see (1).] 

C on nitration (1) in AcOH with 100% HNO3 at +10° yields mixt. of equal amts, of 
mononitration products: G-nitro-3-chIoro-2-methylphcnol [Beil. VI-36G], volatile with 
steam, yd. cryst. from ale., m p. 64 5° (1), and 4-nitro-3-chloro-2-methylphenol (Beil. VI- 
7J, not volatile with steam, cryst. from aq., m p. 135° (1). 

'v' on' nitration (4) with 3 pts. HNO3 (D ■= 1.48) at 0° gives a dinitro compd., 4,&dinitro- 
hlo r t > -2-mcthylphcnoI I long ycl. ndls. from dil. ale., m.p. 82-83“ (4); acetyl deriv., m p. 
S5 (4). 
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C in alk. soln. coupled with diazotized p-nitroaniline yields (1) 3-chloro-2-raethyl-6- 
(p-nitrobenzene-azo-) phenol [Beil. XVI-1321, cryst. from 50% ale., m.p. 230°. 

C in 3 pts. 20% NaOH shaken with 1 pt. (CH 3 ) 2 S 04 , distilled with steam, gives 3-chIoro-2- 
methylanisole [Beil. VI-359], b.p, 213.5° (2). 

3:2280 (1) Noelting, Her. 37, 1019-1021 (1904). (2) TJUmann, Panchaud, Ann. 350, 112-113 

(1906). (3) Zincke, Ann. 417, 207 (1918). (4) Zincke, Ann. 417, 234-235 (1918). 


3:2285 2,6-DICHLOROBENZOPHENONE 
(2,6-Dichlorophenyl phenyl 
ketone) 


M.P. 86° (1) 



CuHgOClj 


Beil. S.N. 652 


Colorless ciyst. (from ale. (1)). 

C does not react with the usual ketone reagents (1). 

C fused for 3 hrs. at 200° with a mixt. of KOH + NaOH gives (1) BzOH (1:0715)(96% 
yield) and m-dichlorobenzene (3:59G0). 

3:2285 (l) Lock, RSdiger, Ber. 72. 869 (1939). 


Beil. VH- 238 
VHi — 


Colorless ndls. from Igr. 

[For prepn. of C from 3-amino-2,6-dichIorobenzaldehyde by diazotization and use of 
CU 2 CI 2 reaction see (1) (2).] 

0 with PCls gives (81% yield (4)) 2,3,6-trichlorobenzal (di)chloride (3:2178), m.p. 83°; 
note that this prod, depresses m.p. of C. 

C with 50% aq. KOH at 100® for 5 hrs. under N± undergoes cleavage of the aldehyde 
group giving (88% yield (3)) 1,2,4-trichlorobenzene (3:6420) and the corresp. potassium 
formate. 

C with anhydrous NaOAc + A^O on htg. (Perkin synthesis) gives (64-6S% yield (5)) 

2.3.6- trichlorocinnamic acid, cryst. from AcOH, m.p. 189°. 

[C with MeMgl in dry ether, followed by usual hydrolysis, gives (85% yield (2)) methyl- 

2.3.6- trichlorophenyl-carbinol, m.p. 87-88°, b.p. 149-155° at 11 mm. (corresp. benzoate, 
m.p. 106.5°).] 

• 2,3,6-Trichlorobenzaldoxime: unreported. 

2,3,6-Trichlotohenzaldehyde phenylhydrazone: unreported. 

2,3,6-Trichlorobenzaldehyde /i-nitrophenylhydrazone: unreported. 

2,3,6-Trichlorobenzaldehyde 2,4-dinitrophenylhydrazone: unreported, 

3:2287 (DGeigy *' “ . -w rr j 2 anon H90S). 

{2} Lock, Bock, E " 

62, 338 (1933). 


3:2287 2,3,6-TRICHLOROBENZALDEHYDE CrHjOCh 


M.P. 80-87° (1) 
80° (2) (3) 


Cl 

/ Vjho 

Cl Cl 
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5:2290 PENTACKLOROBENZENE 



CsHCU Beil, V- 205 
Vi-(U3) 
V 3 -(157) 


M^P. 87° m*2> B.P. 275-27 7° {10} 

86-87° (3) (4) 

86° <4) (5} <6) <7} {17} 

83- 86° (8) (9) <10} 

85° <11) <12} <13} 

84- 85° {14} 

84° <15) {16) 

Long colorless ndls from ale.; volatile with steam; sublimes readily. — Almost insol. 
cold ale., apprec. sol. boilg. ale.; eas. sol. ether, Cells, CHClj, CCU, or CS 2 ; spar. sol. cone. 
HNOj. 

{For ptepn. of C from nonachlorobcnzopbe*ione-o-carbovylic acid (o- (pentachloro- 
bertzoy])-tctrachlorobeazoic acid) IBeil. Xi-(358)} by htg with 10 pts cone. HjSCh at 
200-250° for hr. (simplest prepn. of puTe C) see <12 }; for formn of C from 2,3, 4,5,0- 
pentachloroacetophenone {6} or 2,3,4,5,6-pentachlorobcnzophenone (II) by KOH/NaOH 
fusion see indie refs , from 2,3,4,5,6-pentachlorobenzaldehyde (3:4892) <2) by htg. with 
50% nq IvOH 5 hrs at 100° (88% yield) see <2 > ] 

(For prepn of 0 from 2,3,5,5-tetrachloroandioe (7) via diazotization and use of CujCfe 
rcactn. sec <7), from 2,3,5-trichloro-p-phenylenedsam'me via tetrarotmation in AcOH with 
nitrosylsulfunc acid and use of CU 2 CI 2 rcactn (80% yield) see (3}.j 
lFor formn. of 0 from benzene with Cl 3 (7), or Clz + cat {20}, or Cl 2 in pres, of h (18), 
or AlCb {19) sec indie refs ; from chlorobenzene with CI 2 + Cu at 200° see {21} ; from 1,3,5- 
trichlorobenzene (3 -1400) with Cl 2 4- Al/Hgsee (17), • from all three tetracHorobeazcnes 
with Clj 4- Al/Hg sec (17); from 1,2,4,5-tctrnchlorobenzene (3:4115) in SOCl 3 or CO< 
with SOjClj + AlClj 4- SjClj see {8} (note that under these circumstances p-dichloro- 
benzene (3 0980) gives a mixt. of tetra and hexachlorobenzencs {8} (22)); from lower 
chlorinated denvs. of benzene by htg. with FeClj sec (5); from diphenyl sulfone with Cl* 
in eunhght followed by treat, with ale. KOH see {13} {23}; from tctrachlorobcn 2 yl chloride 
with CU see {10} ; from acet^A'-mtro-2,3,5,&-tetrachloroamline on htg. in toluene or from 
parent base on attempted acetylation sec (I5J; from trichloroethylene (3:5170) at 700° 
sec (9); from iodopcntachlorobenzene with MeOH/NaOH sec <1).] 

IFor formn. of C from various chlorine addition products derived from o-dichlorobenzeue 
(3:0055) {4), ’m-dichlorobemene (3:5900) {4}, p-dichJorobenzcne (3.-09S0) (4), 1 ,2,4,5- 
tetrachlorobenzcnc (3.4115) (24), and even C itself (25) see indie refs.J 
{C with liq- CU in s.t. in sunlight adds 2 Cl* with considerable sluggishness yielding 
<2G} <25} a mixt of two stereoisomcric nonachlorocyclohexenes ) 

[b with fumg. HjSO* gives on protracted htg (27) a red dyestuff, sol. in alk. with deep 
tv d color.) 

iC with N 12 NftOMe in MeOH in s.t. at ISO® for 7>4 hrs. gives (7) 2 ,3 ,5,6-tetrachloro- 
pheno}, m.p 115° {7} (benzoate, m p. 136° (2S)), accompanied by a small amt. 2, 3,4,5- 
tctrachlorophcnol, itself not obtd. pure but yielding (28) a benzoate of m.p. HO* (28). — 
(For further study of acln. of McOII/NaOH on C see <29} <30).J 
C on nitration, e g , with 7-8 w t. pts, HNOj (D ~ 1.52) at 100° for 1 hr, (»>, gives <7) 
<9) <18} {31} pcntachloromtrobcnzene {BciL V-247), ndls. from ale., tbk. from CS-, m p 
146® {9} (18) {31}, 143 {7}, note that since C Is spar. soL in cone. HNOj any unchanged 
material may separate with the crude prod. {31). — {This pentachloronitrobenzene with 
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Nl 10 NaOMe in MeOH boiled for 8 hrs. loses NO2 instead of Cl yielding (31) methyl 
pentachlorophenyl ether (pentachloroanisole), m.p. 104-105° (31); cf. also under penta- 
chlorophenol (3:4850).] 

3:2390 (1) van der Linden, Rec. trav. chim. 55, 285 (1936). (2) Lock, Ber. 66, 1533 (1933). 
(3) Schoutissen, J. Am. Chem • Sac. 55, 4539-4540 (1933). (4) van der Linden, Ber. 45 411- 
418 (1912). (5) Thomas, Compt. rend. 126, 1212 (1898). (6) Lock, Bock, Ber. 70, 925 (1937). 
(7) Holleman, van der Hooven, Rec. trav. chim. 39, 745-746, 749 (1920). (8) Silberrad, J, Chem. 
Soc. 121, 1029-1021 (1922). (9) Nicodemus, J. prakl. Chem. (2) 83, 319 (1911). (10) Laden- 

burg, Ann. 172, 344 (1874). 

(11) Lock, Rudiger, Ber. 72, 870 (1939). (12) Eckert, Steiner, Monatsh. 36, 183 (1915); 
Ber. 47, 2629 (1914). (13) Otto, Ann. 154, 185 (1870). (14) Dadieu, Pongratz, Kohlrausch, 
Monalsh. 61, 434 (1932). (15) Peters, Rowe, Stead, J. Chem. Soc. 1943, 372. (16) Beilstein, 
Kublberg, Ann. 152, 247-248 (1869). (17) Cohen, Hartley, J. Chem. Soc. 87, 1366 (1905), 
(18) Jungfleisch, Ann. chim. (4) 15, 283-287 (1868). (19) Mouneyrat, Pouret, Compt. rend. 
127, 1028 (1898). (20) Moose, Malowan (to Swann Research, Inc.), US. 2,010,495, Aug. 6, 

1935; Cent. 193G, 29S4; C.A. 29, 6330 (1935). 

(21) Tei, Komatsu, Mem. Coll. Scu, Kyoto Imp. Univ. A-10, 325-330 (1927); Cent. 1928, I 
2370. (22) Roberts and Co., & Silberrad, Brit. 193,200, March 15, 1923; Cent. 1925, I 004. 

(23) Otto, Ostrop, Ann. 141, 107—108 (1807). (24) van der Linden, Rec. trav. chim. 55, 425- 
427 (1936). (25) van der linden, Rec. trav. chim. 55, 569-570 (1936). (26) van der linden, 
Rec. trav. chim. 55, 322 (193G). (27) Isirati. Bull soc. chim. (2) 48, 39-41 (1887). (28) Bolle- 
man, Rec. trav. chim. 40, 318-319 (1921). (29) de Crauw, Rec. trav. chim. 50, 787 (1931). (30) 
van der linden, Rec. trav. chim. 57, 787 (1938). 

(31) Berckmans, Holleman, Rec. trav. chim. 44, 857-858 (1925). 


3:2295 PENTACHLOROBENZOYL 
CHLORIDE 


M.P. 87° (1) 


ci a CtOcu 



Beil. S.R. 938 


Colorless tbls. from hot ale. j 

• [For prepn. of C from unsym.-tetrachIorophthalyl (di)chloride (3,3,4,5,6,7-hexachloroph- 
thalide) [Beil. XVIIIi-(484)] on htg. at 300° in pres, of CI2 seo (1).] 

C during protracted htg. loses CO yielding (1) hexachlorobcnzene (3:4939) (this type 
of decompn. is generally facilitated by AlCh although in this case this aspect has not been 
reported). 

C with MeOH on refluxing for 30 hrs. gives (1) methyl pentachlorobenzoate m p. 97° 
(1); note that esterification is slow and that C can be recrystallized from EtOH without 
change. 

C on hydrolysis with ale. KOH, followed by acidification, yields (1) pentachlorobenzoic 
acid (3:4910). 

3:2295 (1) Kirpal, Kunze, Ber. G2, 2104-2105 (1929). 


3:2300 TRICHLOROPARALDEHYDE 


C6H9O3CI3 


(Chloroacetaldehyde trimer; 

" *!H HC — CHjCl 


Beil. XK - 386 
XIXi-(807) 


2,4,64m- (chloromethyl )- 
trioxane-1 ,3,5) 


CICH2—CH 

(!) 


iaci 


M.P. 87-87.5° cor. (1) 


B.P. 142-144° at 10 mm. (2) 
140° at 10 mm. (1) 
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Colorless ndis. from ether; insol. aq., spar. soL cold ale., eas. sol. hot ale. or in ether. 

[For prepn. of C from chloroacetaldehyde (3:7212) (or its hydrate) with ££ vol. cold 
cone. HjSOj sec (1) (3) (4).J 

C on distn. at ord. press. (1) (2) (3) (4) depolymerizes to monomeric chloroacetaldehyde 
(3:7212), b.p. 85°. 

3:2300 (1) Natterer, MonaUh, 3, 450-464 (1882). (2) SpSth, Monatsh. 3G, 6-7 (1915). {3} 
Hel/erich. Speidel.hYr. 54, 2634-2635 (1021). (4) Lcspieau, Bull. toe. chim. (4) 43, 200-201 (1928). 


3:2325 1,2,7-TRICHLORONAPHTHALENE Cl CioHjCla Beil. V- 545 

Cl/NACI Vi-(263) 

UJ 

M.P. 88° also 84° (1) (2) 

{See Text.) 

C shows the double m.p. behavior indicated also for several of its isomers, e.g., 1,2,3- 
isomer (3:2125), 1,2,5-isomer (3; 1030), 1,3, 8-isomer (3:2420), 1,4,6-isomer (3:1625). 

[For prepn. of C from l-cbloro-7-sulfonaphthylamine-2 [Beil. XIV-765] via diazotization 
and use of CifeClj reactn. see (1) (2); from 1,2-dichloronaphthalcnesulfanyI chloride-2 
[Beil. XI-184] (2) (3), from l-chloro-7-mtronaphthalenesulfonyl chloride-2 [Beil XI-188j 
(4), from 2-chloro-l-nitronaphthalenesulfonyl chlonde-2 (Beil. XI-189] (5) (2), or from 
l-cWoronaphthalene-2,7-fcis-(sulfonyl chlondo) [Beil. XI-217] (2), each with PCI# as 
directed, see indie, refs.) 

[C treated with CISO3H in CS2 and rcactn prod. conv. to sodium salt as directed (1} 
yields sodium 1,2,7-tnchloronaphthalencsuifonste-X (corresp. sulfonyl chloride, m.p. 
17G° 0)).J 

3:2325 (1) Turner, "Wynne, J. Chem. Soc 1941, 247, 252. (2) Armstrong. Wynne, Chem. Neut 
71, 253-254 (1895). (3) Armstrong, Wynne, Chem. News 59, 189 (1689). (4) Cleve, Chem. 
ZlQ. 17, 398 (1893). (5) Cleve, Ber. 25, 2480-2487 (1892). 


3:2340 2,5-DICHLOROBENZOPHENONE 
(2,5-Dichlorophcnyl phenyl 
ketone) 


M.P. 88* (1) (3) 

85-80° (2) 


CjjHgOCla 


0=0 

cr 


Beil. S.N. 652 


Cryst, (from ale. (1)). — 0 does not form a NaHSOj cpd. (1). 

[For prepn. (20% yield (1)) from p-dicblorobenzene (3.-09S0) + BzCl (3:G240) -{* 
AJOi see (1) (2).] 

C fused for 3 lire, at 200° with a mixt. of KOH + NoOH gives (3) p-dichlorobenzcne 
(3:0980) (65% yield (3)) and BzOH (1:0715) (01% yield (3)). 

C on oxidft. with KMnO< sola, yields (1) 2,5-dichlorobcrtzoic ac. (3:4340), m p. 150° (1). 

@ 2,6-Dichlorobenzophenone oxime: from C in ale. on htg. with NEfjOH.HCl -f BaCOj 
for 3 days (10% yield (1)); m p. 135° (on rapid htg.), 207° (on slow htg.) (1). (This 
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oxime upon Beckmann rearr. with 10 pts. cone. H 2 SO 4 at 100° for 1 hr. gives benz- 
2,4-dichloroanilide, m.p. 122° (1).] 


3:2310 (lj de Crauw, Rec. trav. chim. 50, 767-768 (1931). 
311-312 (1933). (3) Lock, RSdiger, Ber. 72, 869 (1939). 


(2) GanzmtSlIer, J. prakt. Chen. 138, 


3:2360 2,3,6,6,6,6-HEXACHLORO- 

C Y CL OHEXENE-2 -DIONE-1 ,4 


CeOjCh 


BeiLVII-574 

vnj— 


M.P. 89° (1) 

86-87° (2) 


B.P. 275-285° dec. (1) 

182-185° at 45-60 mm. (1) 


Cryst. (from ether /pet. ether). — Lachrymatory odor. — Eas. volatile with steam; on 
distn. at atm. press, dec. into chloranil (3:4978) and CI 2 . — Eas. sol. ether, CHCh; fairly 
eas. sol. ale., CeHe, lgr.; insol. aq. 

{For prepn. from chloranil (3:4978) by treatment with MnOj + cone. HC1 in s.t. for 
10 hrs. at 180° see (1); from p-aminophenol hydrochloride in AcOH on treatment with 
CI 2 see (1).] 

[For use of C as fungicide see {3>.l 

C with El in AcOH yields (1) chloranil (3:4978). — C on reduction with BnCli yields 
(1) tetrachlorohydroquinone (3:4941). 

C on shaking with 10% aq. NaOH slowly dissolves with decompn. into dichloromaleic 
acid, trichloroethylene, and HC1 (1). 

® 3 ,5 ,5 ,6 ,6 -P entachl or ocy cl oh ex an etri on e -1 ,2 ,4 -anil -2 [Beil. XII-212}: in aim. 100% 
yield from C (1 pt.) in AcOH (5 pts.) htd. Yr% hr. at 100° with aniline (1 pt.), then 
cooling; red cryst., m.p. 144 (1). [This prod, is stable to cone. HC1 but on stdg. with 
6-8 pts. 10% aq. NaOH reacts suddenly with evoln. of ht. and odor of carbylamine; 
after dilution and filtration, acidification of the filtrate ppts. 1 -phenyl-3, 5,6-trichIoro- 
pyridone-4-carboxylic acid-2 [Beil. XXU-298], m.p. 245° dec. (1) ] t ' 

3:2360 (1) Zincke, Fuchs, Ann. 267, 15-24 (1892). (2) Theilacker. Ber. 71, 2069 (1938). (3> 
Ladd (to U.S. Rubber Co.), U.S. 2,362,665, Nov. 14, 1944; C*A. 39, 2832 (1945). 


3:2375 3,6-DICHLOROPHTHALIC 
ANHYDRIDE 


M.P. 89° (1) (2) 



C8H2O3CI1 


[(See also 3,5-dichlorophlhalic acid (3:4580).] 

Ndls. from lgr.; eas. sol. ether, CeHj, CHClj. ^ 

[For prepn. from 3,5-dichlorophthalic acid (3:4580) by htg. ' 
see indie, refs.; from 3,5-disulfophthalic • (2) with bv_ 

see (2)] 


Befl.XVH-483 

xvni— 


AcCl (1), 
at 180° 
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3:2375-3:2305 


0 htd. with resorcinol -f- ft drop of cone. II 1 SO 4 , then dislvd. in alk. nnd diluted, pises 
brilliant greenish fluorescence (l). 

[C with hydroquinone (1:1690) -f AlClj + NaCl htd. at 200-220° for 40 mm. gives 
(3) G,7-dichloro-l,4«dihydroxyanthmquinonc (5,7-dichloroquinizarin), red ndls. from 
xylene, m.p. 231-232* (3).] 

(C with steam paved over cat. nt 3SO-120® lo«cs COj presumably yielding (4) 2,4-di- 
chlorobcnzoic acid (3:4600) nnd /or 3,5-diehlorolK*nzoic acid (3:48-10).] 

C on melting nnd treatment with dry NIIj gas yields (1) 3,5-diclilorophtlialimide (Beil. 
XXI-501], ycl. ndls. from hot ale., m p. 20S° (1); C on litg. with 1 mole aniline until cvoln. 
of gas stops gives (1) 3,5-dichlorophlhalanil (Bed. XXI-501], ycl ndls. from ale., m p. 
1500-150,5° (1). 

C is insol. in cold aq. but hydrolyzes on boilg ; C on sapon. with standard alk. (Sap. Eq. =■ 
108 5) followed by acidtfn. yields 3,5*dicliloropht Italic acid (3:48-10) q.v. 

3:2375 (t) Croasley, LcSucur, J. Chtm. Soe. 81, 1530-1637 (1002). (2) Waldinann, Bchwcnk. 
Ann. 487, 293-201 (1031). (3) Wsldmann, J. proLl Chtm. (2) 130, 00-100 (1031). (1) Jaeger 
(toSeMenCo.), U.S. Iy004.610. Juno 20, 1031, Cent. 1931, II 3017. 


3:2305 


Cl Cl 

\ / 

unsym.-o-PHTHALYL 
BICHLORIDE 

{unjym.-o-Phthflloyl dichloridc; 
3,3-dichlorophtliahde ) 

i 



C1II4O2CI2 


BeU. IX - 805 
XVHi-(102) 


[5« also sym.-o-phlhalyl dichloride (3:0900).] 

M.P. 89°. (1) i)? 90 - 1.3320 (6) 

88-89° (2) D - 1.351 (5) 

88.5° (3) (5) 

87-89° (4) 

84° (0) 

Prisms from Cell# (2), cryst. from pet. cth. (b p. 20-50°) (4). — 0 is much less reactivo 
but far moro lachrymatory (7) than sym -o-phthalyl dichloride (3:0900). — The m.p. of 
C is not sharp because of beginning of conversion to st/m. isomer (4) (5), and C shows pro- 
gressive change of density when kept at 90° for 1 hr (5) — 0 on distillation is converted 
to the st/m. isomer and therefore shows b.p. of the latter; this change is accelerated by 
presence of AlCh or SnCL (1) (2) or by IIC1. — C should therefore be preserved in a desic- 
cator over soda-lime (2). — For f.p./compn. diagram of C with its sym. isomer see (3); 
the eutectic has m.p. +8° and conts 23% C. 

(For prepn. of C from *ym.-o-phthalyl dichloride by htg with AICI3 at 100° for 8-10 hrs. 
(72% yield) see (4).] 

C in anhydrous formic acid reacts below 40° evolving HC1 + CO (7) (the sym. isomer 
reacts much moro readily, even below 25° (7)). 

C on shaking at 0“ with 10 vols. 7% aq. NII4OH followed by acidification yields (1) (7) 
^yanobcnzoic acid (Beil. IX-814, IXi-(3G5)], m p 190° dec., converted by htg. to phthali- 
ftude, m.p. 228 6° u.c. [Exactly this same result is obtd. with the sym isomer.] 

(For studies of rate of reactn. of C with MeOH or with aniline sec (2) (8) ] 

(For differentiation of C from its sym. isomer by use of piperidinium N-piperidyldithio- 
carbamatc (from piperidine + aq. + CS2) see (6) (7)J 
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3:2395 (lj Scheiber, Ber. 4G, 23G8-23G9 (1913). (2) Ott, Ann. 392, 273-270 (1912) (1) 

4" M n t> Or* .WW, Coll. Vol. 2 (1st ed.), 523-530 (1943); 

!) ■ . ■ r«:;, ■ {6} von Broun, Kaiser, Ber. 

'* '• ■ ■ . , 1 * 1 ’ " . • (8) Dana, Davies, Hainbly, 


3:2420 1,3,8-TRICHLORONAPHTHALENE Cl Cl 

ca 

M.P. 89.5° (1) 

89° (2} 

84° (1) 

85° (2) 

( See text.) 

Ndla. from ale. in which it vs cns. sol. — Note that 0 (like certain of its isomers) shows 
a peculiar characteristic; if the fused 0 in a m.p. tube is allowed to cool and withdrawn it 
solidifies to a translucent form which on immediate reheating shows m.p. 84-85° but if 
left for a time is conv. to an opaque mass which on htg. shows m.p. 89°. 

(For prepn. of C from l-chloronaphthalcne-3,8-his-(sulfonyl chloride) [Beil. XI-214J 
with PC1 S sco (1) (3); from 1-nitronaphthalcno [Beil. V-553, Vi-(264)1 with Cl 2 see (4) (2).] 

[C treated with CISO3H in CS2 and prod. conv. to sodium salt yields (1) sodium 1,3,8- 
trichloronaphthalcncsulfonatc-5 (corrcsp. sulfonyl chloride, m.p. 127° (1)).] 

3:2420 (1) Turner, Wynno, J. Chcm. Soe. 1941, 247, 254. (2) Armstjpng, Wynne, Chem. News 
71, 255 (1895). (3) Armstrong, Wynne, Chem. News 61, 04 (1890). (4) Attcrbcrg, Ber. 9, 
920 (187C). 


CvoHsCIa Beil. V- 545 
Vi- 
V 2 — 


3:2435 1,8-DICHLORONAPHTHALENE 


Cl Cl 


CioH 6 Cl2 


Beil. V - 644 
' V x - 
V 2 -(44G) 


M.P. 89.0-89.5° (1) 

88.5- 89° (2) 

88.5° (8) 

88° (3) (4) 

84-85° (7) 

83° (5) 

82.5- 83.5° (11) 

82° (10) 


Cryst. from all " 1 

[For prepn. of ,, . . , . 

ation and htg. ' ' :ro ™ 

XII-125G] via diazotization and use of CujCh, ( ,co % 
from 1,8-dinitronaphthalene [Beil. V-559, \ ’ 1 

naphthalcncsulfonyl chloride-1 [Beil. XI-1* 
see (4); from 4,5-dichloronnphthalt..- ■ \ 

of — S0 3 H group at 230° sec (9) (3); ■ 

[Beil. XI-1821 by htg. with 1% H 2 SOv 


)1 via 
see ' 






t 
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3:2435-3*2440 


0 htd. with HCJ in At at 250-290° rearranges (9} to 1,5-dichloronaphthakne (3:3200), 
m.p. 107°. 

{C in CS* treated with CISO^H yields (10) 1,8-dichIoronaphthalenesulfonic acid-4 [Beil. 
Xl-1621 (corresp. sulfonyl chloride, m.p. 114° (10}, corresp. sulfonamide, mp. 228° (I0)).l 

3:3435 (1} Hampson, Weissberger, J. Chem. Soc. 1336, 394. {2} Weissberger, SiEgewald, 
Hampson, Trans. Faraday Soc. 30, 890 (1934). (3) Clevc, Chem. Ztg. 17, 398 (1893). (4) 
Armstrong, Wynne, Chen. News 71, 255 (1805). (5) Atterberg, Bet. 9, 1732 (1876). (6) Atter- 
berg, Ber. 10, 548 (1877). (7} Bergrnann, Hirsh berg, J Chem Soc. 1936, 334. (8) KroII- 
pfeiffer, Ann. 430, 198 (1923). {9} Armstrong, Wynne, Chem News 76, 69-70 (1897). (10) 
Armstrong, Wynne, Chem. News 61, 273-274 (1890) 

(ll)Woroshtzow, Koslow, Ber. 69, 413 (1936). 


3:3438 l,l-DICKLORO-2,2-Ws- 
(p-CHLOROPHENYL )- 
ETHYLENE 


M.P. 80“ <U 
88-89“ (2} 
86-87° (3} 


°CX 

«cy 


Beil. j£ff. 480 


Colorless crysMrora ale. 

[Porprepn. of C from l,l,l-trichloro-2,2-fcj$-(p-cbforophenyl)ethane (“ DDT "} (3:3298) 
by elimination of 1 HC1 with ale. KOH under reflux (1) for 10 hrs (3) or 15-20 min. (4) 
(yields: almost 100% (4), 81 % (3}) (for study of rate see J5)), or by htg. at 110-120° with 
a trace of Fed) or AICI3 {2}, see indie, refs.; forprepn of C from 1,1,1 ,2- tetracbIoro-2,2-5i j- 
(p-chlorophenyljethane (3:2477) by elimination of two adjacent chlorine atoms with Zn 
dust in boilg. abs ale. refluxed 8 hrs. (6G% yield) see (3} j 

C on oxidn. with CrCb/AcOH refluxed 4 hrs gives (100% yield (3)) 4,4'*dichIorobenz&- 
phenonc (3:4270), m.p. 144° (3}. 

C in boilg, CHCI3 contg. a little PCL with Clj for 3 hrs. (but without special radiation) 
adds 1 mole halogen giving (70% yield (3)) l,M,2-tetrachloro-2,2-6ts-(p-cbforophcnyI)' 
ethane (3:2477), m.p, 91-92° (3}. 

C with KOH in ethylene glycol refluxed 19-12 hrs gives (almost 100% yield (4|) 4,4'- 
dichlorodiphenylmethane (3*1057) m.p. 55°; but note that C with excess Ba(0H) 2 8H2O 
‘n ethylene glycol refluxed 10-12 hrs. (4) or C with ale KOH in s.t at 159-160° for 24 
hrs. (7) gives (yields: 57% {7}, 33% (4)) da-(p-chlorophenyl)acetic acid (3:4612), m.p. 
166.0-166 5 a uc. (4), 163-164° (7), this acid undoubtedly being the precursor which by 
loss of CO2 with the above KOH gives the indicated prod. 

C with anhydrous AlCh in large excess C*H ff does not (0) give 1,1,2,2-tedruphenylethane 
(dif, from " DDT ” (3 :329S) q.v ). 


3:*«3 (1) Zeidler. Ber. 7, U81 (1874). (i ' 
Buck, JenUns. J. Am. Chi 
teftT?' %? dlh Rcpts - 60 - 66-71 (1945), 

E? fleck, Haller, J. Am. Chem. Soc. 67, 1 
'-hem. Soc. 67, 156 (1945). 


3:2440 3,4,5-TRICHLOROBEN^ALDE- CrHsOCb Beil. S.N. 635 

Hyde 01 

M.p. 90-9t® (l) 
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Colorless ndls. from ale. — Somewhat sol. boilg. aq.; volatile with steam. — Eas. sol. 
in hot ale.; also in ether, acetone, CgHg, or CHCU; fairly sol. pet ether. 

[For prepn. of C from 4-amino-3,5-dichlorobenzaldehyde (1) by diazotization and use 
of CU2CI2 reaction (yield of crude C 80%) see (1).] 

C on oxidn. with alk. KMnOg gives {1} 3,4,5-trichlorobenzoic acid (3:4920), m.p. 210°. 

C on mononitration, with abs. HNO3 in cold, gives (86% yield crude (1)) 2-nitro-3,4,5- 
trichlorobcnzaldehyde, m.p. 118.5-119° (corrcsp. phenylhydrazone, m.p. 229° dec.; corresp. 
p-nitrophenylhydrazone, m.p. 293-294° dec.; corresp. ecmicarbazone, m.p. 278-279° dec.). 

— - S^E-Tricblorobenzaldoxime: unreported. 

<g) 3,4,6-TrichlorobenzaIdehyde phenylhydrazone: m.p. 147° (1). 

— 3,4,6-Trichlorobenzaldehyde />-nitrophenylhydrazone: orange ndls. from nitro- 
' benzene, m.p. 342° dec. (1). 

<g) 3,4,5-TrichlorobenzaIdehyde semlcarbazone: cryst. from ale., m.p. 252-254° (rap. 
htg.), but after fusion resolidifies and remelts at 284-285° (1). 

3 : 2440 (1) Van de Bunt, Rec. trav. chim. 48, 131-137 (1929). 


3:2442 6,6-DICHLORO-2,3- 
DIMETHYIPHENOL 
(4,5-Dichloro-o-3-xylenol) 

M.P. 90° (1) 

[95° (2)1 



CflH B OCl 2 


Beil. VI — 
VI,- 
YI 2 -(454) 


Cryst. from It. pet. — Volatile with steam. 

[For prepn. of C from 5,6-dichloro-2,3-dimethylaniline (4,5-dichloro-o-3-xylidine) (3) 
via diazotization and hydrolysis (yield not stated) sec (1); for formn. of C from 4,5,6-tri- 
chloro-l,l-dimethylcyclohexen-4-one-3 with quinoline at 170° for 30 min. (yield not stated) 
see (2).l 

C with CI2 in CHCI3 does not give the expected 4,5,6-trichloro-2,3-dimetbylpheaol 
(3:4742) but instead (2) a tetrachloro deriv. (apparently containing a chlorinated methyl 
group), m.p. 127.5“ (2). 

The nitration of C has not been reported, and the expected 4-mtro-5,6-dichloro-2,3- 
dimethylphenol is unknown. 


5,6-Dichloro-2,3-dunethylphenyl acetate: unreported. 

(g) 5,6-Dichloro-2,3-dimethylphenyl benzoate : m.p. 133 b (1), 128° (2). 

3:2442 (1) Hinkel, Ayling. Bevan, J. Chan. Soc. 1928, 2533. (2) Hinkel, J. Chan. Soc. 125, 
2850-1851 (1 924). (3) Hinkel, Ayling, Bevan, J. Chan. Soc. 1928, 1876-1 877. 


312445 2,3,4-TRICHLOROBENZALDE- C7H3OCI3 Beil.VH-238 

HYDE c\/ \r.Trn V 11 ! - 


Cl<^ ^>CHO 
Cl Cl 


M.P. 91° (1) 
90° (2) 


Ndls. from ale. 

[For prepn. of C from 2,3,4-trichlorobenzal (di)chloride (3:2212) in 58% yield fay 
hydrolysis with fumg. H2SO4 as directed see (2).] 

C on oxidn. with KMnCg gives (1) 2,3,4-trichlorobenzoic acid (3:4810), m.p. 186-187 . 
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0 with anhydr. NaOAc -f Ac 2 0 on htg. (Perkin synthesis) gives {2} 2,3,4-trichIoro- 
cinnamic acid [Beil. IX-597], m.p. 185°. 

2,3,4-TrichloroheazaIdoxime : unreported. 

— 2,3,4-TrichlorobenzaJdehyde phenylhydrazoue: unreported. 

— — 2,3,4-TrichlorobenzaJdehyde p-nitrophenylhydrazone : unreported. 

— 2,3,4-TrichJorobenzaldehyde 2,4-dinitrophenylhydrazone: unreported. 

3:2445 (1) Nicodemus, J. praki. Chan. (2) 83, 319 (1911). (2) Seelig, Ann. 237, 149-151 (1S87). 


3:2455 2,3,6-TRICHLORONAPHTHAIENE 

M.P. 01° (1) 

90 . 5 - 91 ° ( 2 ) 



C,oH ( Cl3 


Beil. V - 546 
Vt- 
V2-(446) 


[For prepn. of 0 from 3,6-dichloronaphthaIenesuIfonyl chloride-2 [Beil. XI-182J (1) (2), 
from 3-chloronaphthnlene-2,7-5is- (sulfonyl chloride) [Beil. XI-2171 (1) (3), or from 3- 
cWoronaphthalene-2,6-his-(sulfonyl chloride) [Beil. XI-216] (4), all with PQj, see indie, 
refs. cf. (6).] 

[For study of oxidn. of G with CrCh/AcOH see (5).] 

[C with CISO3H in CSj followed by conv. to salts yields a mixt. (1) derived from 2,3,0- 
trichloronaphthalencsulfonic acid-8 (corresp. sulfonyl chloride, m.p. 118° (1)), and from 
2,3,0-trichloronaphthalenesulfonic acid-X (corresp. sulfonyl chloride, m.p 94° (I)).J 
3:2455 [1) Turner. Wynne, /. Chem. Soc. 1941, 247. 255-257. (2) Armstrong. Wynne, Chan, 
han 61, 275 (1890). (3) Armstrong, Wynne, Chem. News Cl, 92 (1890). (4) Armstrong. 
Wynne, Chan. Netcs 62. 163 (1800). ( 5 ) Claus, Schmidt. Ber. 19, 3177-3179 (1880). (0) 
IVanzen, Staublc, J. prakt. Chem. (2) 103, 350, 377 (1921/22). 


3:2460 5-CHLQRO-2,4-DIMETHYLPHENOL 
(G-Chloro-r/i-4-xylenoI ) 


Md>. 00-01* (1) (2) 


OH CgHsOCl 
1 CH 3 


'Hj 


Bell. VI - 488 
Vli-(242) 
VI*- 


Ndls. from Igr. or nq. — Sol. hot aq. and most organic solvents. — Volatile with steam. 
[For prrpn. ol C from 5-chloro-2,4-dhnethylan:Yine [Beil. XIIz-(480)J via diazotization 
and hydrolysis bcc (1); for formn. of C from 2,4-dimethyIquinol (m-xyloquinol) [Beil. 
>111-22, VIII,-(5i4)] by action of HCl (1) (2) in AcOH at 0° (1) (note that some of the 
Homeric C-chloro^.^-dimcthylphenol (3:8784) is also formed) see indie. refs.J 
The nitration of C has not been reported, and none of its mononitro- or dinilro-derivativca 
u known. 

^ in ale. soln. with FcCb gives a deep olive-green color becoming blue on dilution with 
or reddish brown on htg. (1). 

~ 5-Chloro-2,4-dimethylphenyi acetate: unreported. 

® 5-Chloro-2,4-dimethylphenyl benzoate: m.p. 8-1.5-85.5* (1). [From 0 with benzoyl 
chloride + aq . NaOH (l).] 

~ 6-ChIoro-2,4-d!methyIphenyl p-nitrobenzoate: unreported. 
6-Chloro.2,4-dimethyIpheDyl //-phenyl carbamate: unreported. 

(IW7? *** Baajbcr 6cr, Rcbcr. Ber. 46, 703-803 (1913). (2) Bamberger, Reber, Ber. 40 . 2208 




M.P. 00-91° (1) (2) B.P. 139-139.5° at 10.5 mm. (1) 

88° (3) 130-130.5° at 8.5 mm. (1) 

80-81° {4} 

(See also text.) 

Anhydrous C exists in two forms melting at 90-91° and 59-01° (1); after fusion of the 
higher-melting form the resolidified C melts 59-01° {!}. 

C can be recrystd. from Cells, CHClj from which it separates in scaly Ifts., or from CSj 
from which it separates in prisms. — C cryst. from ord. ether as hemihydrate, C.J^H 2 0, 
which loses its aq. upon distn. in vac. (1). — C is eas. sol. aq., ale., ether, AcOII, or acetone; 
spar. sol. Igr. {1J. 

[For prepn. of 0 from catechol (1 : 1520) by action of SOCI 2 sec [3) (5) (1) (4); for prepn. 
from 5-chloro-2-hydroxybcnzaIdchydo (3:2800) + nlk. 1I 2 0 2 sec (0); for prepn. from 0- 
benzoquinono [Beil. VII-600] by nctn. of dry HC1 in CHCI3 see (7).] 

0 with FeCfo gives scarab-green color, which on addn. of Na 2 C03 becomes dark red, 
or with NaOAc turns blue (1). 

C in AcOH treated with xanthydrol (1:6205) soon ppts. 4-chIoro-5-xanthydryIcatcchol, 
cryst. from CeHe, m.p. 224° (block) (8). 

[For reaction with boric ac. see (2); for use in prepn. of dyestuffs sec (9); for oxidn. with 
Ag 2 0 in abs. ether to 4-clilorobcnzoqu'monc-l,2 see (1).] 

® 4-Chlorocatechol dibenzoate: from C + BzCl in pyridine; ndls. (from ether), m.p. 
96-97° (1). 

3:2470 (1) Willstfttter, M&llcr, Dcr. 44, 2182-2181 (1011). (2) BRcsckcn, Mijs, lire. 44, 758- 
760 (1025). (3) Frejka, Safrtinek, Zik, Collection Czechoslov. Chcm. Commun. 0, 245 (1937). 
(4 ) Peratoncr, Gazz. chim. Hal. 28, 1 222 (1898). 

(0) Dakin, Am. Chtm. J. 42, 488 (1009). (7) J 
(8) Fabre, Ann. chim. (0) 18, 114-115 (1022). 

1037; Cent. 1933, I 187. 

3:2475 l,l-DI-(p-CHLOROPHENYL)- ChHi 0 C1 2 Beil. S.N. 480 

ETHYLENE Cl/ \ 

N /x c=ch 2 

Cl 

M.P. 91° (1) 

85-87° (2) 

Colorless cryst. from MeOH contg. some CeHo (1). 

[For prepn. of G from di-(p-chlorophenyl)-methyl-carbinol (itself prepared from 4,4- 
dichlorobenzophcnono (3:4270) with MoMgl) by dehydration sec (1) (2J.I 
C on cat, hydrogenation gives (62% yield (4)) l,l-di-(p-clilorophcnyl)ethano (3:099 j), 
m.p. 54-55°. 

C with PCU in CjHe stood 24 hra, then poured into aq. gives (Gl% yield (1)) 
(p-chlorophenyl)vinyl-phosphinic acid, (Cl.CcH^OaG «= CH.PO.(OH) 2 , cryst. from Ac , 
m.p. 158-159° (1). 
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C with Oj in CC!< soln. In acetone /solid CO 3 cooling bath, subsequently decomposed 
with H 2 O 2 , gives (2) p-chlorobcnroic acid (3-4940), oxalic acid (1:0445), 4,4'-dichlaro- 
benzophenone (3:4270), and a little 4,4'-dichlorobcnzophenonc peroxide, cryst from 
acetone, in p. 217,5-218.5° (2). 

(For behavior of C with CbH 6 + AlCU (3 moles) in reverse Friedd-Crafts reaction see 

( 3)1 

3:2175 (l) Bcreanann, Bondi. Bn. Cl, 1470 (1931). (2) Marvel, Nichols, J. Orff. Chem. 6, 301 
(1941). (3) Alexander. Chart. Age 3G, 50 (1037). Cent. 1937, 1 40S5; not in C.A. (4) Grummitt 
Buck, Becker, J. Am. Chcm. Sec. C7, 22G5-22G 0 (1045). 


3:2477 1,1, l,2-TETRACHXORO-2, 2-6/s- CnHgCIs Beil. S.N. 470 

(p-CHLOROPHENYL)ETHANE 


M.P. 01-92° (1) 

Colorless cryst- from nbs. ale- 

[Forprepn.of C from 1 , 1 , l-trichIoro- 2 , 2 - 6 i 5 -( 7 >-chlorophcnj-l )ethane (“ DDT ”) (3:3298) 
with CI 2 in CCL contg. » little PCb (73% yield (1)), or from l,l-dichIoro-2,2-(p-chloro- 
phenyl)ethylene (3:2438) with Cl 2 in CHOi contg. a little PCb (70% yield {!)), see indie, 
rels. 

C with Zn dust in abs. ale. refluxed 8 hrs loses 2 chlorine atoms giving ( 66 % yield (1)) 
l,l-dichloro-2, 2-6/s- (p-chlorophcnyl)ethylcne (3 • 2438). 

Despite the presence in C of one tcrtiaiy chlorine atom, 0 docs not (1) react with 5% 
ale. AgNOj at room temp. 

C with 5% aq. NjOH refluxed for 15 min is appreciably hydrolyzed, but with aq. alone 
similar treatment gives no appreciable reaction ( 1 ). 

3:2477 (l)Gnimmitt, Buck, Jenkins, J. Am. Chem. Sec. C7, J55-15G (1945). 


°cyi. i. 


Cl 

:ci 


3:2480 2 ^, 4 , 6 -TETRACHLOROTOLUENE CHj C 7 H 4 CI 4 



M.P. 91.5-92° (1) (2) 
92° (3) 

91-92° (5) 


Beil. V - 303 
Vi«(153) 
V 2 -(234) 


Ndls. from ale., ether, or ale. + ether. 

(For prepn of C from 2,4,6-trichIoro-3-aminotoluene (Beil. XU-873) (1) via diazotization 
and use of Cu 2 CI 2 reactn. (yield 92% (2)) (1) see indie, refs.; from toluene (1:7405)_ with 
U * in pres, of anhydrous FeCI 3 at 15-50° (90% yield) see (3) cf (5); for formn. of C (to- 
Esther with other isomers) from 2,3,4-trichlorotoluenc (3:0425) or 2,4,6-tnchIorotoIuene 
V*: 0380) with Cl 2 in CCL in pres of At /Hr (2), or from 2,4,5-trichlorotoluene (3:2100) 
*** S0 2 CV+ AlCU + S 2 CI 2 as directed (4), see indie, refs ) 

U wt. pt ) on nitration with a mixt of 3 wt pts. HNO 3 (T> = 1.48) 4- 7.4 wt. pts, 
°nc. H 2 SOi (£> = 1.84) at 105° for H hr. gives (4) 2,3,4,6-tetrachloro-5-nitrotoluene, 
^ yst - from ale , m.p. 154° (4). — Note that the value of 131-134° reported previously (2) 
95 undoubtedly (4) incorrect. — Note also that the m-p- of this nitration prod, is only 
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slightly lower than that (169°) for the corresp. prod, from 2,3,4,6-tctracblorotolueno 
(3:2710). 

3:2480 (1) Bures, Trpisoveka, Catopis Ceskoslov. LfJcdrnidva 15, 179-180 (1036); Cent. 1936, 1 
1209; C.A. 30, 1753 (1036). (2) Cohen, Dakin, J. Chem. Soe. 85, 1280, 1282-1285 (1004). {3} 
Casella and Co., Ger. 282,567, April 7, 1915; Cent. 1915, 1 862. (4) Eilberrad, J. Chem. Soc. 127. 
2882-2683 (1925). (5) Beilstcin, Kuhlbcrg, Ann. 150, 287-290 (1869). 


3:2490 1,2,4-TRICHLORONAPHTHALENE 


M.P. 92° (1) (2) 



CioH*Clj 


Beil. V- 544 

Vi— 

Vj— 


Ndls. somewhat spar. sol. in ale. or AcOH. 

(For prepn. of C from 2,4-dichloronaphthylarainc-l [Beil. XII-125G] via diazotization 
and uso of C 112 CI 2 rcactn. see (1) |3); from 2,4-dichloronaphthol-l (3:3250) by htg. with 
PCI* see ( 2 ); from 1,3-dichloronaphthalcne (3:1310) with CI 2 in CHCIj see {4),] 

[0 treated with CISO 3 II in CS 2 and reactn. prod. conv. to Na salt as directed (1) yields 
sodium 1,2,4-trichIoronaphthalcncsulfonate-C (corresp. sulfonyl chloride, m.p. 158° (1)).] 

3:2490 (1) Turner, Wynne, J. Chem. Soe. 1941, 247. 251. (2) Clevo, Ber. 21, 803 (1888). (3) 
Armstrong, Wynne, Chem. News 01, 273 (1890). (4) Clove, Ber. 23, 954 (1890). 
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3:2515 1,2,6-TRICHLORO- Cl CmHsCIj Bell. V- 544 

NAPHTHALENE /\/\ci Vi— 

<uj 

M.P. 92.5° (1) 

92° (2) (8) 

91° (3) 

90 s (4) 

Ndls. from ale.; very eas. sol. CHCI3. 

IFor prepn. of C from l-chloro-6-sulfonaphthyIamine-2 [Beil. XIV-763] via diazotization 
and use of C^Clj reactn. Bee (2) (5); from 1 ,2-dichloronaphthalenei>ulfonyl chloride-6 
[Beil. XI-183] (6), 2-chloro-l-nitronaphthalenesulfonyl chloride-6 [Beil. XI-188] (4), 2- 
chloronaphthalene-l,6-bi8-(sulfonyl chloride) [Beil. X 1-2 14] [3), or l-chloro-6-bromo- 
naphthol-2 [Beil. VI-651] (7) by htg. with PCU as directed see indie, refs.: for forma, of 
C from 2,6-dichloronaphthalene (3:4040) with CI2 in CHCI3 (9% yield) see (8).] 

[C treated with CISOaH in CS2 and prod. conv. to sodium salt yields (2) sodium 1,2,6- 
trichloronaphthalenesulfonate-4 (corresp. sulfonyl chloride, m.p. 184° (2>) ] 

3:2515 (1) Armstrong. Wynne, Chem. News 71, 255 (1895). (2) Turner, Wynne, J. Chem. Soc. 
1941, 247, 252. (3) Forsling. Bcr. 21, 3498 (1888). (4) Cleve, Chem. Zlg. 17, 398 (1893). (5) 
Armstrong, Wynne, Ptoc. Chem. Soc. 1889, 30, 49. (6) Armstrong, Wynne, Chem. News 59, 

‘M (1889);61, 274 (1890). (7) Armstrong, Rossitter, Chem. News G3, 137 (1891). (8) Wynne, 
J - Chem. Soc. 1946, 61. 



Beil. VI — 
VI,- 
VI2- (603) 


Colorless ndls. from pet. ether. — Spar, sol. cold aq.; sol. boilg. aq., and readily sol. 
or K. solvents. — Volatile with steam; can also be distilled without decompn. but b p. is 
E ^ a ^ ec ^ $)■ [The identity of the product of m.p. 63-64 5° obtd. from supposed 3- 
«nIoronaphthyl-2 methyl ether by HI splitting (3) and regarded by its sponsors as C is in 
Note that C does not depress m.p. of 0-naphthol (2). 

IFor prepn. of C from l,3-dichloronaphthol-2 (3:1990) with Fe(OH) 2 htd. under press, 
rs. at 120° (2) or htd. in ale. with Zn /Cu couple (1 ) see indie, refs.; from 3-chIoronnphtha- 
'^'^“ooade with alk. SnCl2 see (2); from 3-chloro-2-hydroxynaphthalenesulfonic 
5<W ht S- with 50% H 2 S0 4 see (4).l 
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Michael, Clark, J. prakt. Chem. (2) 52, 325-329 (1895). (19) Rosenmund, Zetsche Bn M 
583 (1918). (20) Michael, Schulthess, J. prakt. Chem. (2) 4G, 248-249 (1892). ' * 1 

(21) ICondakow, /. Russ. Phys.-Chcm. Soc. 24,508 (1892). 

Chem. (2) 4G, 264-200 (1892). (23) OatWald, Z. physik. C It 
Ann. 219, 346-349 (1883). (25) Michael, J. prakt. Chem. > 

Schulthess, J. prakt. Chem. (2) 46, 254-255 (1892). (27) V 1 ■ ■ ■ ■ 

38, 1790-1797 (1910). (28) Autenrieth, Ber. 29, 1665-10( 

Am. Chem. Soc. 60, 287 (1938). (30) Scheibler, Topouzac ■■■• 

16 (1930). 

(31) Nef, Ann. 276, 234 (1893). (32) Autenrieth, Ber. 29, 1640-1652 (1896). (33) Backer 
Beute, Rec. trav. chim. 54, 559-5G0; 022-624 (1935). (34) Koelsch, Hochmann, Le Claire, J.Am. 
Chem. Soc. 65, 69 (1943). (35) Bergmann, Tnubadel, Webs, Ber. 64, 1501 (1931). (36) Sud- 
borough, Roberts, J. Chem. Soc. 87, 1840 (1905). (37) Michael, Occhslin, Ber. 42, 322 (1909). * 

3:2635 7,8-DICHLORONAPHTHOL-l Cl OH Ci 0 H 6 OC1 2 Beil.VI-G13 

to ■ - 

M.P, 95° (1) (2) 

Ndls. from ale. (1) (2); much more sol. in Igr. than isomeric 6,7-dichloronaphthol-l 
(3:4315) (3). 

[For prepn. from 0-(3,4-dichlorobenzal)propionic ac. [Beil. IX-614] by distn. see (1) 
(2) (3); C is separated from the larger proportion of 6,7-dichloronaphthol-l (3:4315) by 
its greater soly. in lgr. (3).] 

C in alk. soln. coupled with diazotized inaphthionic acid ( 1 -aminonaphthalenesulfonic 
acid-4) gives a dark violet color which upon acidification turns bluish cherry-red (3). 
[Dif. from 6,7-dichloronaphthol-l (3:4315) q.v.J 

(§) 7, 8 -DichIoro-l -naphthyl acetate: cryst. from dil. ale., m.p. 87-88° (1) (2) 

3:2635 (1) Armstrong, Wynno, Chem. News 71, 253 (1895). (2) Armstrong, Wynne, Proc. Chem. 
Soc. 11, 78-79 (1893) ; Ber. 29. Rcferate 223-224 (1896). (3) Erdmann. Schwechten. Ann. 275, 
286 (1893). 


3:2637 3,6-DICHLORO-2-HYDROXY 
BENZALDEHYDE 
(3,5-Dichlorosalicylaldehyde) 

M.P. 95-96° (1) 

95° (2) (3) 

94-95° (4) 

Pale yel. scales from AcOH; insol. aq., sol. in usual org. solvents. 

[For prepn. of C from o-hydroxybenzaldehyde (sahcylaldehyde) (1:0205) in AcOH or 
CHCla with Cl 2 (2moles) (yields: 90% (3), 70% (4)) ( 1 ) see indie, refs.; for fonnn. from 2,4- 
dichlorophenol (3:0560) with hexamethylenetetramine in glycerol + H 3 BO 3 with H»SOi 
as directed (7% yield) see (l).l 

[For study of bactericidal props, of C see (9).[ 

C is sol. in dil. aq. alk or NHiOH yielding yel. solns.; C is stable toward dfl. aq. acids 
or even hot cone. HC1 but with cone. H 2 SO 4 or HNO 3 dec. on warming (2). 

[C in dil. aq. NaOH oxidized witK dtl. (3%) H 2 O 2 as directed yields ( 1 ) 3 , 5 -dichloro-l^- 
dihydxoxybenzene (3,5-dichlorocatechol) (3:3525), pr, from cold aq , m.p. S3-84 (t)l 

[G with AC 2 O 4- NaOAc (Perkin condensation) yields (5) ( 6 ) 6 , 8 -dichlorocoumann, 


CHO C 7 H 4 O 2 CIJ 

Or 


BeiLVin-54 

vnij— 
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cryst. from Cell*, mp. 1G0* 157° (GJ (this prod, on reduction with NafHg gives (6} 

7 - (3, 5-dichloro-2-hydroxyphenyl) propionic acid (3,5-dichloromclilotic acid), m.p. 122° 
(G), on soln. in aq alk. and boilg. with UgO or Ilg(OAc)j yields (7) 3,5-dichloro-2-liydroxy- 
cinnamic acid (3,5>dicWoro-o-coumaric acid), cryst. from dil. ale., dec. 242° (7), or on 
oxidn. with KMnO« gives aim. quant, yield (5) of 3,5-dichIorosalicylic acid (3:4935), 
mp. 214° (5))1 — 1C with «-(phenylacctyl)acctophcnone (1 ,4-diphenylbutancdionc-l ,3) 
in abs. ale. with a little piperidine 7-11 hrs. at 100° condenses giving (16% yield (8)) G,8- 
dicWoro-3-phcnylcouraarin, colorless ndls. (rom AcOH, mp. 193-195° (8). I 
|C with EtMgBr yields corrcsp. ter. ale., viz., 3,5-dichloro-2-hydraxyphenyl-cthyl- 
carbinol, which at 16 mm. press. loses aq. at 140* giving (80% yield (4)) 2,4-dichIoro-6- 
propenylphcnol, m p. 46-47° (4).l 

® 3,6~Dichloro-2-hydroxybenzaldoxime (3,5-dichlorosaUcylaldoxime) : colorless ndla. 
from alc./aq) (4:1) (3), m.p. 193-190° (4), 195° (2). (From C + NHtOH.HCl in 
ale. on htg. 1 hr. and pouring into aq. (aim. quant, yield) (4).] (This oxime with AejO 
on boilg. 3 hrs. gives aim. quant, yield (4) of 3, 5-dichIoro-2-acetoxy benzoin trile, 
colorless ndls from ale., m p. 78° (4) 1 

(fr 3,6-Dichloro-2-hydroxybenzaldehyde phenylhydrazone: pale yd. this, from ale., 
m p. 153° (I) (From C in ale. with phenylhydrazinc on shaking 10 min. (4).l 
0 3,6-Dichloro-2-hydroxybentaldehyde semicarbazone: aim. colorless ndls. from 
AcOH, m p 227° dec. (1) (From C in AcOH with semiearbazide HC1 in aim. quant, 
yield after \\ hr. boilg (4) ] 

3:2037 (1) Dakin. Am. Chem J. 42, 4RR-4R9 (1900). (2) DufT, J. Chem. Soe. 1911, 5-17-549. 
(3) ISilti, Stepf, Uct. 37, 4027-4031 (lfXH). (!) Claiscn, Tictic, Ann. 449, 100 (1920). (5) Dey, 
How. /. Chem. Soe. 125, 500 (1021). (0) Chem. Werke Gremach A G., Gcr. 3S0.G19, Dee. 13, 
1023; Cent. 192*. I 2033. (7) Pen. Chnkra\arti, J. Indian Chem. Soe. 7, 249-250 (1930). (3) 
Lovett, Roberta. J. Chrm. Soe. 1928, 1977- I97b. (9| Del 4 uney. J. pharm. ehxm. (&) 25, 2M-2G0, 
545-500 (1037), IS) 20, 177-210 (1937). Cent. 1938, 1 2019. 


3:2038 2, 6-D1CHLORO-3, 6-DIMETHYL- 
PHENOL 

(2,6-Dich!oro-rn-5-xy Icnol) 

M.P. 1)5-00° (1) 

(See ni*o text.) 



c 8 h*oci, 


Beil. S.N. 520 


Cry**, from pet ether. — Has. sol. CllCh, CCW 

(For prrpti. of 0 from 3,5>dimrtli>lp!irnol (w-5-x>IcnoI) (l : 1455) with FOiClj (2 moles) 
in CIIClj sec (1); note, however, that structure there assigned is 2,4-dtchloro-3,5-dimctliyl- 
phenol (3:2182) q.v 1 

Tlie nitration of C has not l>ocn reported, and the expected 4-nitro-2,G-dichloroO 5- 
dimetliylphcnol is unknown. 

2,G-Dichloro-3,5-dlmethjlphenyl acetate: unreported. 

2,6-Diddoro-3,6-dlniethy!phcnyl benzoate: unreported. 


3:7CW (1) Lw*cr. Gad, Her. 5«, 075 (1023). 
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3:2G40 2-CHLOROPHENYLACETIC CsHjOzCl 

(o-Chloro-a-toluic acid) <C^~ CH2C00H 

M.P. 96° {1) 

95-96° (2) 

, 95° (3) (4) 

94-95° {2) 

94° {6) 

92° (5) 


BeiL IX - 447 
Ki-(178) 


Colorless ndls. from aq [For study of ioniz. const, of C see (1) [6) (9) (10) (13); for 
fate in animal body see (3); for studies of bacteriostatic props, see (ll) (12).] * 

[For prepn. of C from o-chlorobenzyl chloride (3:6400) via conversion to o-CLCgH*.- 
CH 2 MgCl and subsequent carbonation with CO 2 see (2); from o-chlorophenylacetamide 
(see below) with nitrous acid seo (3) (4} (6); from 2-phenyl-4-(2-chlorobenzal)oxazolone-5 
(the azlactone from o-ehlorobcnzaldehydc -f N-benzoylglycine + AC 2 O (5)) [Beil. XXVIIi- 
(29S)] on boilg. with aq. NaOH and afterward treated with H 2 O 2 see (5).] 

(For reactns. of closely related 0 -Cl.CeH 4 .CH 2 COOMgCl with large excess of isopropyl 
MgCl or CeHjMgBr yielding o-chlorophenylmalonic acid, cryst. from ale., m.p. 139° (7), 
sec (7) (8).] 

[For condens. of C with pyrene-3-aldehyde (14) or with N-ethylcarbazole-3-aldehyde 

(15) in prepn. of intermediates for dyes or pharmaceuticals see indie, refs.] 

[G with PCI 5 yields (3) 2-chlorophenylacetyl chloride, b.p. 119-121° at 12 mm., 118- 
120° at 10 mm. ; this prod, with aminoacctic acid (glycine) in dil. aq. alk. gives (35% yield 
(3)) o-chlorophenylacetaminoacetic acid (o-chlorophenylaceturic acid), cryst. from hot 
aq., m.p. 134-135° (3).] 

[C converted to Pb salt, latter dried at 110° and distilled, yields (16) 2 , 2 '-dicblorodibenzyl 
ketone, ndls. from ale., m.p. 102° (16) (oxime, m.p. 112° (16), semicarbazone, m.p. 149° 

(16) ).] [For soly. of many other salts see (4).] 


Methyl 2-chlorophenyIacetate: oil, b.p. 125-128° at 23 mm. (4). [From C in 

MeOH with HC1 gas (4); also 'from 0 -Cl.CjH 4 .CH 2 .MgCl with methyl chloroformate 
in ether ( 2 ); alkaline hydrolysis gives ( 2 ) C.] 

• Ethyl 2-chlorophenylacetate: oil, b.p. 134° at 23 mm. (4). [From C in EtOH with 

HQ gas (4).] 

(§) 2-Chlorophenylacetamlde: lfts. from aq., m.p. 175° (4), 172-175° (3). [From 2- 
chlorophenylacetonitrile (o-chlorobenzyl cyanide) by partial hydrol. with H 2 SO 4 
(4) (3); actn. of HNO 2 yields C (see above).] 

® (2-ChlorophenyIacet)anilide: white ndls. from ale., m.p. 138.5° (4). [From C + 1 
mole aniline on htg. at 180-190° for % hr. (4).] 

(g) (2-Chlorophenylacet)-m-chloroanilide: white ndls. from dil. ale., m.p. 154° cor. (17)- 
[From C + m-chloraniline (1 mole) on htg. at 180-190° for 2 hrs. (17); also from 
o-chlorobenzyl m-clilorophenyl ketoxime by Beckmann rearr. with PClj in ether (17).] 
(g)*} (2-Chlorophenylacet)-/>-toluidide : white ndls. from dil. ale., m.p. 169.5° (4). [From 
C on htg. with 1 mole p-toluidine as for the anilide (above) (4).] 

(g (2-Chlorophenylacet)phenylhydrazide: white lfts. from CjHj, m.p. 175° (4). [From 
C on htg. with 1 mole phenylhydrazine (as above) (4).] 


3:2640 (1) Dippy, Williams. J. Chem. Soc. 1934, 1888-1892. (2) Austin, Johnson, J. Am. Chem. 
Soc. 54, 657 (1932) . (3) Cerecedo, Sherwin, J. Bwl . Chem. 58, 220-222 (1923 /24). ( 4 )Mehner, 
J. prakt. Chem. (2) 62, 554-560 (1900). (5) Mauthner, J. prakt. Chem. (2) 95, 61 (1917J. 
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removes the aq. and yields (5) anhydrous C (for conv. of the “ hemihydxate ” to anhydrous 
C by use of CaO, CaCl 2 , MgCI 2 see (12)); note, however, that anhydrous C on etdg. in air 
is converted to the “ hemihydrate ” in less than 30 min. (11). — C readily sublimes even 
at room temp, and by repeated sublimation yields (18) anhydrous form. 

G ha3 hypnotic, sedative/ local anesthetic, and antiseptic characteristics and finds ex- 
tensive use in medicine and in preservation of biological solns.; it has been used in treat- 
ment of nausea and seasickness, e g., German “ Nautissan ” or (together with caffeine) as 
the British “ Motherhill’s Seasick Remedy ” (10). 

C is also employed as a modifier for cellulose acetate (13) (14) (15) (16) or cellulose 
ethers (17). 

(For detn. of C by complete hydrolysis with hot McOH /KOH and subsequent detn. of 
chlorine by either ' volumetric or gravimetric methods sec (3) (19).] 

[For prepn. of C from acctono (1:5400) -f CHCb (3:5050) by addn. of dry powdered 
IvOH (0 5 mole) below 0® (5) or 2-3° (4) or KOH in ale. as directed (11) (yields: 25% (11), 
23% (5)) (2) (4) sec indie, refs, ; note that use of NaOH lowers the yield (5) and that Ca(OH) 2 
(11), Zn(OH) 2 (5), or Al(OH)s (5) yields no C; note also that the crude prod, contains 
some dincetonc alcohol (1:6423) which is best removed by treatment with aq. (11) since 
otherwise it appears to form with C a const.-boilg. mixt. 

[For prepn. of C from trichloroacctyl chloride (3:5420) with MeMgl in ether (4) or 
from ethyl trichloroacctate (3 : 5950) with MeMgBr in ether (20) see indie, refs.] 

[C with granulated Zn + cone. HC1 (in pres, of a little ether) is reduced (2!) to ter- 
butyl ale. (1 : 6140), m.p. 25®, but C in 70% ale. warmed with Zn dust for 5 hrs. gives 
(4% yield (22)) l,l-dicliloro-2-mcthylpropenc-l (3:5300) + l-chloro-2-mcthylpropene-l 
(3:7120) + isobutylene (23). — C with granulated Zn in boilg. AcOH yields (21) ter- 
butyl acetate (1:3057).] 

[6 with Na/Hg in moist ether (21), or with aq. in s.t. at 180® for 3 hrs. (24), or C with 
aq. ale. KOH (25) undergoes liydrol. of its — CCI3 group yielding a-hydroxy-isobutyric 
acid (1:0431), m.p. 79°.] 

Anhydrous C in dry ether poured onto a lower layer of colorless fuchsin-aldehyde reagt. 
(Schiff’s soln.) gives a purple color (26), but this behavior is not shown by the " hemi- 
hydrate.” — C also reduces NH4OH /AgNC>3 soln. slowly in the cold (2). 

[C with cold 10% aq. KOH is claimed (27) cf. (29) to yield traces of a-chloroisobutyric 
acid (3:0235) or carbon monoxide + acetone (28), while C with solid KOH gives (27) 
methacrylic acid [Beil. 11-421, II*- (398)], and 0 in McOH with alk. or tertiary org. bases, 
or mineral acids, yields (29) methyl methacrylate [Beil. II*- (398)].] 

C with cone. H 2 S0 4 (10 wt. pts.) evolves CO + C0 2 + EC1 (25) (26); the CO presumably 
results from the usual action of H 2 S0 4 on some a-hydroxy-isobutyric acid (1:0431) first 
formed by hydrolysis; for the other reactions see (25). 

[C with PCls at 100® is claimed (30) (31) (21) to yield both 6w-(0,0,/3-trichloro4er-butyl) 
ether [Beil. 1-383, Ii-(193)], b.p. 156® (30), and l,l,l,2-tetrachloro-2-methylpropane 
(3:4725), m p and b p. both at 167® (30), but later workers (26) could obtain no reaction 
at all between C and PC1 8 . — C with PBr s at 60® (not above because of dissociation of 
PBr s ) gives (32) cf. (21) 2 I 3-dibromo-l,l,l-trichloro-2-methyIpropane ) bp. 243® (32).] 

C with P 2 O s in dimethylaniline (1) or quinoline (50) htd. at 200® under ord. press, gives 
(yield: 30-43% (50), 15% (33)) 1 , l,l-trichloro-2-methylpropene-2 (3:5605), b.p. 132®, 

+ 57% yield of its synionic isomer l,l,3-trichloro-2-methylpropene-l (3:6025), b.p. 
45-46®, accompanied by some a-cbloroisobutync acid (3:0235) cf. (50). _ 

[Various reactions of C have been employed in prepn. of pharmaceutical prods.: C with 
adipic anhydride (see text of 1:0775) at 160-180° for 8 hrs. (35), or C with adipic acid 
(1:0775) + SOCl 2 grad. htd. to 150-160® (36), gives /9,0,/S-trichlorcWer-butyl hydrogen 
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adipate, cryst. from pet. ether, tnp. 70° (35). G with 5-ethyl-5-phenyl-barbjturic acid 
(" Luminal ”} does no£ {37) show evidence of molecular cpd. formn. but forms a eutectic, 
ta.p. 70.4% conig. 90% £. — 0 With 2,3-dimcthyl-3-pbejjy}pyrazo]one-5 (" Antipyrine ”) 
does not <38> form a molecular cpd. but gives a eutectic contg. GO mole % C. — C with 
2,3-dirocthyl-4~dimethylaraino-l-phenylpymzolone-5 Pyramidone ’’) gives (39) a molec- 
ular cpd., m p. 61-63°. — C with chloral (3:5210) or chloral hydrate (3:1270) gives (40) 
a molecular cpd , m.p. 65°. — See also above (paragraph 4) and below (under (gl'fl).J 
[For reacta. of 0 -)- A1CU Cm Fricdel-Crafts 6cnse) with benzene, toluene, and p-xylene 
eee (31); for rcactn of C with ethyl sodio-acetoacetatc see (25) ] 

(6 with am! me in ale. KOH gives according to conditions (41) either 0(or a)-anilinoiso- 
butyranilide [Beil. XII-558], cryst. from ale, m.p. 155-157° (41), or /S-anilinoisobutyric 
acid (Beil. XlI-497), cryst. from ale., m p 185° (41). — For study of reactions of C with 
p-ethoxyamline (p-phcnctidine) -f ale. KOH see (42); of C with o-phenylenediamine + 
ale. KOH see (41) ) 

(g) Carbylamine test: C with aniline -f- aq. aik. on warming gives characteristic odor of 
phenyl isocyamde (phenyl catbylaminc). 

® Iodoform reaction: C m aq. soln. (1/200) treated with aq NaOH + I»/KI soln gives 
yel. ppt. of iodoform (m p. 119°) with its characteristic odor. 

W-Trichloro-fer-butyl acetate: oil, b.p. 191° (21), 190-191° (4), 151-152° at 

237 mm (43). IFrom C (1 pt.) with AcjO (2 pts.) 4- anhyd. NaOAc (l pt.) refluxed 
2 hrs (85% yield (43?), or from C (1 mole) with AcCJ (1 mole) under reflux (37% 
yield {2l)).J — [Note that this ester, although unaffected by 10% aq. NaOH at 100° 
for 20 min. (dif. from C which is hydrolyzed), is rapidly saponified by boilg. with 
3-4 vols. cone. HNOj for a few minutes, and upon dilution with aq. ppts. C (43) ] 

0,0, 0-TrichIoro-ter-butyt benzoate: cryst. from ale. upon addn. of oq , m.p. 34-35° 
(44) (45). (From C with BzCl at 100° until evoln. of I! Cl stops (0 hrs.) (44) (45), 
or from C -f benzoic acid (1:0715) in prc3. of ZnCl 2 (45)] — JNotc that this ester 
onboilg. with cone. HN0 3 is not hydrolyzed (dif. from esters of C with aliphatic acids, 
c.g , acetate (above)), but nitrated (4<5) yielding mainly 0,0,0-trichIoro-fer-butyl 
m-nitrobenzoate (see below).) 

<©_0,0,0-Trichloro-fer-butyi o-nitrobenzoate: pi. from ale., m.p. 91° (46) (47) [From 
C with o-nitrobcnzoyl chloride on warming (40) (47).] * \ 

®_0,0,0-TrichIoro-fer-butyl m-nitrobenzoate: pi. from ale., m.p. 87° (46) (47). [From ' 
0 with m-nitrobcnzoyl chloride on warming (4G) (47), or from 0,0,0-trichloro-&r- 
butyl benzoate (above) by nitration with excess cone. HNO3 below 50° (46) (47) J 
<g> 0,0,0-Trichloro-fer-butyl p-nitrobenzoate: rails. from ale., m.p. 145° (46) (47), 
[From C with p-nitrobenzoyl chloride on warming (46) (47).] 

® 0,0,0-Trichloro-ter-butyt 3,6-dimtrobeazoate: unte ported. 

0,8,0-Trichloro-fer -butyl carbamate: pi. from CeHe, m.p. 102 8 (48) (49). [From 

C with Na in Calls at room temp, for 4 hrs., followed by conversion of the presumably 
resultant metal alcoholatc with phosgene (3:5000) in toluene to 0,0,0-trichloro-ier- 
butyl chloroformate (not isolated), and reaction of the latter in the Cell# /toluene 
eoin. with dry NHj ga3 (55% yield (48)) (49); note that earlier attempts (26) to obtain 
a metal alcoholate m toluene had led to senous explosions (cf. alkali metals with 
CHCU) (3:5050).] 

• 0,M-TricMoro-fer -butyl N-phenylcarbamate: ndls. from CeHn, m.p. 118° (48). 

[From C as in the preceding case except that aniline was used in place of NHj in last 
step; yield is poor (48) ] 

■ — * 0,3,0-Trichloro-fer -butyl N-(«-napbthyl)carbamate: unreported. 
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3 : 2C02 (!) Cameron, Ilolly, J. Phys. Chan. 2, 322-335 (1898). (2) Willgorodt, Ber. 14, 2451- 
2158 (1881). (3) Sinton, J. Assoc. Official Aar . Chem. 22, 730-732 (1939); 21, 657-600 (1938). 
(4) TafTe, Roczniki Parmaeji 2, 00-107 (1923); Cent. 1924, II 30-1; C.A. 18, 2328 (1924).' (5) 
8ah, Lei, Mn, Set. Repts. Nall. Tsing llua Unti j. A-l, 209-214 (1032). (0) Ferrins, Pharm. J. 

" - JO, 4416 (1932). (7) Smelt, Pharm. J. 128, 493 

(8) Aldrich, J. Biol. Chetn. 34, 203-207 (1018). 

)10). (10) Anon., Chem. Ztg. 62, Gil (1928): 
Cent. 1928, II 1588. 1 ’ 

(11) Fisburn, Watson, J. Am. Pharm. Assoc. 28, 491-403 (1039); Cent. 1039, II 4404; C.A. 

33,9283 (1039). (12) Carpenter '* ~ 

Cent. 1935, ! 2 250. (13) Stnurf, 1 
1935; Cent. 1035, II 2005; C.A. 2 
1033; Cent. 1934, 1 2084. (16) 

1,630,052, May C, 1025; Cent. 1925 
Brit. 105, 8-10, May 3. 1923; Cen I 
Cent. 1024, I 710: French 502,051 1 
1685 (1883). (10) Vastngh, Phar 
31, 7505 (1937). ^ (20) Henry, Cc 

‘ . t. Chem. (2) 3D, 283-289 (1889). (22) Bniyne, Davis, Gross, 

f * I “■ . (23) Iocitsch, J. Russ. Phys. -Chem. Soc. 30, 020-921 (1898); 

Cent. 1899, I 000. (24) Willgcrodt, Her. 16, 2307-2308 (1882). (25) Willgcrodt, SchiiT, J. 
prakt. Chem. (2) 41 , 515-520 (1890). (20) Wolffonstcin, Loowy, Bnehstez, Bcr.' 48, 2039-20-40 
(1915). (27) Oatropiatow, J. Russ. Phys.-Chem. Soc. 28, 47-50 (1890); Bcr. 29, Roferato 908- 
900 (1800). (28) Bressani, Begro, Gatz. chim. ital. 41, I 073-074 (1911). (29) Thomas. Oxley 

r..n «-»* t 1939; Cent. 1039, II 3035; C.A. 33, 7821 (1939). ( (30) 
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3507 (1912). (34) Jvirrmann, Jacob, Compt. rend. 203, 1628-1529 (1930). (35) Chem. Fnbrik 
Dr. J. Wiornik & Co., Gor. 670,002, Oct. 10. 1934; Cent. 1035, 1 440; C.A. 29, 890 (1935). (30) 
Chem. Fabrik Dr. J. Wicrnlk A Co., Gcr. 683,852, April 27, 1934; Cent. 1934, II 283. (37 
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Rycliterowna, Bwjdomoki Farm. Cl, 95-07 (1934); Cent. 1034, II 3047; C.A. 28, 2083 (1034). 
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3:2075 l,3-DICHLORO-2,2-6is(CJILORO- CII 2 C1 C 5 H B C1 4 


METHYL )PROPANE 
(Pentncrythrityl tetrachloride) 


2 —* A — 1 
A] 


cu z ci 


1 Beil. I - 141 
L- 

I 2 -(104) 


:iI 2 Cl 


M.P. 97® (1) (2) (3) (5) 


B.P. 110® at 12 mm. (1) (2) 
100° at 12 mm. (5) 


Colorless cryst. with camphoraccous odor. — Sublimes; cas, volatile with steam.— 
Insol. aq. 

(For prepn. of 6 from pentacrythritol (1:5850) with 4 moles SOCl 2 + 4 moles pyridine 
(3) cf. (4) (5) or with cone. HC1 in fi.t. at 150® followed by PCI 3 (2) or on htg. the trichloro- 
hydrin (1) with PCl 8 at 150® see indie, refs. (1).] (Note that pcntaerythritol (1:5860) 
on htg. in s.t. with cone. 1IC1 at 120-180® gives (1) a mixt. of mono-, di-, and tricliloro- 
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hydrins: the raonochlorohydrin, (HOCHjJjC.CHaCl, m.p. 141°, b.p. 190° at 12 mm., is 
sol. in aq.; the diehlorohydrin, (HOCHj feC (CHjCl )?, m.p. 95°, b.p. 160° at 12 mm., is 
sol. in aq. 4- CjHs; the trichlorobydrin, HOCHa — C^(CHiC3)j, m.p. 80°, b.p. 136° at 
12 mm., is sol. in CsH« + pet. ether (1); note also that pure diehlorohydrin has recently 
(0) been reported as m p- 79-80°.) 

3:2675 (1) Fecht. Ber. 40, 3888-38S9 (1907). (2) Wagner, Dengel. Z. physik. Chem. B-1C, 384 
(1632). (3) Ballaua, Wagner, Z ■ physik. Chem. B-45, 173 (1936). (4) Govaert, Hansens, Beyaert, 

Verst, geu-one Vergadering A/deel Naturkutide 5 2, 135-137 (1943); Cent. 1943, II 1358; C.A. 38, 
5201 (1944). (5) Mooradian, Cloke, J. Am. Chem. Soc. 67, D43 (1945). (6) Rapoport, J. Am, 
Chem. Soc. 68, 341 (1646). 


3:2G90 2 -CHLORORESORCIN OL 


M.P, 97-98° u.c. (1) 
94° [2) 



CeHtOjCI 


Beil. S.N. 554 


[See also A^hlororesorcinol (3:3100) and 5-chlororesorcinol (3:3530).} 

Colorless cryst. purified by sublimation. 

(For prepn. of C from 2,4-dihydroxy-5-nitrobenzoic add (5-nitro-^-resorcyIic aeid) 
IBcil. X-382, Xj-(179)J via chlorination with SOjCl* in AcOH to 3-chloro-2,4-hydroxy-5- 
nitrobenzoic acid, reduction of the latter with SnClz/HCl in AcOH to 3-chloro-2,4-dihy- 
droxy*5-aminobenzoic acid, with final removal of the amino group by diazotization and 
use_of alk. S 11 CI 2 , see (1),1 * 

(C is formed in 6maU amt. together with 4-chJororesorcinol (3:3100) from resorcinol 
(1:1530) by actn. of A r ,tf-dichlorourea (2).J 

(Note that attempts (3) cf. (1) to prepare C from 2-aminorcsorcinol (Beil. XUI-782J 
by diazotization and use of Sandmeyer reactn. have failed because the actn. of nitrous 
acid yields 4-n»troso-2-diazoresorcinoI.J 

(The prod , m.p. 89°, b.p. 255-256°, obtained (4) from resorcinol (1:1530) with SO 2 CI 2 
in ether may have contained C.J ' 


3:2700 2A4,6-(or2AB,6-) 
TETRACHLCXRO- 
BENZALDEHYDE 


M,P. 97-08° (1) 


Cl<^ ^CHO 

cl Cl 

or 

ci ci 

o° 

a 61 


C7H2OCL 


Beil. Vn — 
VHi-(134) 


Ndls. from pet. ether. — Eas. sol. ether, C«H«, or CHCIj; spar. sol. ale, or pet. ether- 
insol. aq 

(For prepn. of C from 2,3,4,6-tetrachIorobenzal (di)chloride (3.-6980) by hydrolysis 
with cone. II?SO< at 96“ see (1) J 
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C with NaHS03 forms the corresp. addn. cpd.; Bpar. sol. cold aq. (1); for use in sepn. 
of G from 2,3,4,5-tetrachlorobenzaldehyde (3:3140) see (2). 

(For use of G in prepn. of dyes of the triphenylmethane series see (3).] 

3:2700 (1) Cassella and Co.. Ger. 290,209, Feb. 8. 1916; Cent. 1916, I 396-397; not in C.A. 
(2) Chem. Fabrik Griesheim Elektrou, Brit. 251,511, May 27, 1926; Cent. 1926, II 2355 - C A 
21, 1301 (1927): French 603,650, April 20, 1926; Cent. 1926, II 2355; not in C.A. (3) Cassella 
and Co., Ger. 302,138, Nov. 28, 1917; Cent. 1918, 1 250; not in C.A. 


3:2705 6-CHLORO-3.4-DIMETHYLPHENOL 
(6-Chloro-o-4-xyIenoI ) 


M.P. 98° (1) (2) 



CsHgOCl 


Beil. VI — 

Vlt- 

VI 2 -(456) 


Ndls. from It. pet. — Volatile with steam. 

(For prepn. of G from 5-chloro-3, 4-dime thylaniline (6-chloro-o-4-xylidine) (1) via diazotiza- 
tion and hydrolysis (yield not stated) see (1); from 6-amino-5-chloro-3,4-dimethylphenol 
(6-chloro-5-amino-o-4-xylenol) (2) via diazotization and elimination of original amin o 
group using CU2CI2 reaction (unusual) (yield not stated) see (2).] 

C with CI2 in CHCI3 gives (1) 2,5,6-trichloro-3,4-dimethylphenoI (3:4747), m.p. 182.5°. 

The nitration of C has not been reported, and neither of the two possible mononitro 
derivs. nor the corresp. dinitro deriv. is known. 

C In alk. soln. couples with benzenediazonium chloride giving (2} the corresp. azo cpd., 
red ndls. from ale., m.p. 143° (2). 

5-Chloro-3,4-dimethylphenyl acetate: unreported. 

® 5-Chloro-3,4-dimethylphenyl benzoate: m.p. 42° (1). 

3:2705 (1) Hinkel, J. Chem. Soc. 125, 1853 (1924). (2) Hinkel, Ayting, Bevan, J. Chem. Soc. 
1928, 2532. 


3:2710 2,3,4,5-TETRACHLOROTOLUENE 


M.P. 98.1° cor. (1) 
97-98° (2) (3) 



C 7 H 4 Ch 


Beil. V- 302 
Vi— 
V 2 -(233) 


Ndls. from MeOH. 

(For prepn. of C from 3,4,5-trichloro-2-aminotoluene (3) or from 2 l 4,5-trichloro3* 
aminotoluene [Beil. XII-872] (2) (3) via diazotization and use of CU2CI2 reactn. see indie, 
refs.; from 3,4,5-trichlorotoluene (3:0580) with CI2 in pres, of Al/Hg (2) (3) or with SO2CI2 
+ AJCU + S (35% yield (1)) see indie, refs.] 

[C at b.p. with Cla yields (4] 2,3,4,5-tetrachlorobenzal (di)chloride (3:9397).] 

C on nitration with 6 pts. of a mixt. of 2 pts. HNOj (D = 1.48) + 4 pts. HjSOi (D =■ 
1.84) at 105° for ^ hr. (1) yields 2,3,4,5-tetrachloro-6-nitrotoluene, m.p. 159.6° cor. (1), 
159° (3). 

3:2710 (1) Bilberrad, J. Chem. Soc. 127, 2682-1 “ * ~ T /,l ~" 

85, 1280, 1285 (1904). (3) Cohen, Dakin, J. 

Fabrik Griesheim-Elektron, Brit. 251,511, May 
1026, II 2355. 
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3:2725 4-CHLOROPHTHALIC 
ANHYDRIDE 


M.P. 08.5° (1) 

98° (2) (3) (4) (13) 

97° (5) 

90-97° (G) 

95° (7) (8) 

90-94° (3) 

(See also 4-chlorophlhalic acid (3:4390).) 

Cryst. from CC1< (5) (4), from Ar»0 (2), from ether, or from ale. (For crystallographic 
consts. see (2) ) — Eas. aol. ale., ether, CHC1 3 ; less sol. CSa; spar. sol. lgr. 

(For use of 0 with glycerol or ethylene glycol in prepn. of glj-ptal type resins see <2G).] 

(For prepn. of C (rum 4-cWotophthalic acid (3:4390) by htg. or sublimation. (6) (7) 
(8) (1) (9) or by htg with AcCl (2) see indie, refs ; from NaHA with cone. HjSO, at 100° 
see (10); from phthahe anhydride (1:0725) with Cli in pres, of Fe or Fc salts at 160-200“ 
see (11) (note that crude 0 obtd. by chlorination methods or from 4-chlorophthalic acid 
obtd. by chlorination methods may cont. dichlorophthahc anhydrides from which 0 is 
separable by its greater Boly. in toluene (4)); from 4-nitrophthabc anhydride (Beil. XVII- 
480, XVII, -(250)] tilth Clj at 240° sec (12) ) 

(0 with Cli in fumg IIjSO, in pres, of I s gives (13) mixt. contg much 3,4-dichlorophthalic 
anhydride (3:3G95), m.p. 120-121°, b.p. 329°, and little 4,5-dichlorophthalic anhydride 
(3:4830), m p. 187°.) 

(0 with SOClj + ZnClj in B.t. at 2-10° yields (27) 4-chlorophtbalyl (di)chloride (Beil. 
IX-8171, b.p. 275-270° (G).] 

(C in McOIl satd. with dry IlCl yields (G) dimethyl 4-chlorophtlmIatc, mils, from lgr., 
m.p. 38* (5), m.p. 37® (0), b p. 180-187° at 32 mm. (5); C in EtOII similarly gives (G) 
diethyl 4-chlorophthaIatc, b p 173-174° at 16 mm. (14), 300-305° (G) 1 

0 fused and treated with dry Nil, gas (G) or C htd with urea (2S) yields 4-chlorophtliali- 
mido (Beil XXI-503, XXI,-(391)], mp 210-211° (G) (3). (Ring opening of this prod, 
with N’aOCl yields (9) 3 pts. 4-chloro-2-nminobenzoic acid (4-chloroanthranilic acid) 
(Beil. XIV-365, XIV, -(518)1, m p. 235-23G" (9), and 1 pt. 5-ehloro-2-aminobcnzoic acid 
as " anhydride,'’ m.p 178-179° (9) ] (For use of 4’chlorophthalimidc in prepn. of pig- 
ments of phthalocyamnc type see (2S).] 

(C fused with nminoacctonitnle hydrochloride or sulfate jields (15) 4-chlorophthali- 
midoacetamide, ndK from hot nq., m p. 211° (15); C htd with rocthjlcneaminoacctonitrilc 
until cvoln of CIIjO ceases jields (15) 4-cldorophthalimidoacctonitrile, ndls. from dil. 
AeOH, mp 140 5° (15); 0 htd. with gljrinc jields (15) 4-chlorophthahmidoacetic acid, 
ycl. pi. from hot aq or dil ale., m p. 205* (15) ) 

(0 with 2 moles phenol htd with 7.nClj at 115-130* for 48 hrs. as directed (2) gives 70% 
jicld phenol (dOchlomphthalein, mp 214-233°, and proh. a mixt. of isomers; C with 
resorcinol litd with trace rone. Il*SO, jields (0) a prod, helming as dicldorofluorcscein. 
— Note, however, tliat C with hydnxjuinonc (1:1590) + AlClj *f N’aCl htd. at 200-220’ 


u> 


caHJOJCl 


Beil.XVII - 483 
XVH,-(253) 


B.P. 294.5° cor. at 720 nun (G) 
297° (3) 

291-295° (3) 

28G-290* (4) 

287° at 760 mm. (2) 
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(4) or 0 with p-chlorophenol (3:0475) + fumg. H 2 S04 + H3BO3 htd. 20 hrs. at 175-195° 
gives (95% yield (4)) 6-chloro-l,4-dihydroxyanthraquinone (6-chloroquinizarin), this, 
from toluene, m.p. 188° (diacetate, m.p. 213°, dimethyl ether, m.p. 168.5° (4)).] 

[C with CeHe '+ AICI3 yields (6) {3} 4*chloro-2- (benzoyl )benzoic acid [Beil. X-750, 
Xi- (356)], cryst. from xylene, m.p. 180.5° (3), from CjHg, m.p. 170° (6) (this on ring 
closure with cone. H2SO4 at 160-170° for 10 min. gives 2-chloroanthraquinone (3:4922), 
m.p 204° [3). — C with chlorobenzene (3:7903) + AICI3 yields (3) (17) 4-chloro-2-(p- 
chlorobenzoyl)benzoic acid [Beil. Xi-(357)1, cryst. from xylene, m.p. 195.5° (3) (this on 
ring closure as above gives (3) 2,6-dichIoroanthraquinone [Beil. VII-788, VIIi-(4!3)J, 
m.p. 278° (3)). — For similar condensations of C +' AICI3 with p-dichlorobenzene see (3), 
with bromobenzene see (18), with naphthalene see (25) (19)) with toluene see (19) (20), 
with perylene see (21) (22), with 2,2 , -dinaphthyl see (23).] 

[For use of C in prepn. of pigments of the phthalocyanine type see (24) (28).] ; 

G on warming with aq. readily hydrolyzes; C on saponification with standard alk. (Sap. 
Eq. ■* 91.3) followed by acidification yields 4-chlorophthalic acid (3:4390) qv. ’ 

3:2725 (1) Miersch, Ber. 25, 2116 (1892). (2) Blicke, Smith, J. Am. Chem. Soc. 51, 1871-1872, 
1874 (1929). (3) Egerer, Meyer, Monatsh. 34, 81-83, 86, 90 (1913). (4) Waldmann, J. prakt. 
Chem. (2) 126, 254-255 (1930). (5) Ayling, J. Chem. Soc. 1929, 255. (6) Rfe, Ann. 233, 236- 

240 (1886). (7) A16n, Bull. soc. chim. (2) 36, 434 (1881). (8) Claus, Dehne, Ber. 15, 320 (1882). 
(9) Moore, Marrack, Proud, J. Chem. Soc. 119, 1788-1789 (1921). (10) Scottish Dyes, Ltd., 
Bangham, Thomas, Brit. 347,666, May 28, 1931; Cent. 1931, II 1195. 

(11) Dvornikoff (to Monsanto Chem. Co.), U.S. 2,028,383, Jan. 21, 1936; ‘Cent 1936, 1 2830; 
C.A. 30, 1394 (1930). (12) Imperial Chem. Ind.. Ltd., Shaw, Thomas, Brit. 357,165, Oct. 15. 

1931; Cent. 1931, II 3663. (13) Villiger, Ber. 42, 3594 (1909). (14) von Braun, Larbig, Eredel, 
Ber. 56, 2338 (1923). (15) Stephen, J. Chem. Soe. 1931, 871-873. (16) Scottish Dyes, Ltd., 
Bangham, Hooley, Thomas, Brit. 339.5S9, Jan. 8, 1931; Cent. 1932, 1 2095; C.A. 25, 2859 (1931). 
(17) MGller (to I.G.), Ger. 495,447, April 7, 1930; Cent. 1931, 1 1075. (18) Waldmann, J. prakt. 
Chem. (2) 126, 74-75 (1930). (19) B.A.S.F.. Ger. 234,917, May 20, 1911; Cent. 1911, II 114. 
(20)’B.A.S.F., Ger. 211,927, July 14, 1909; Cent. 1909, II 396. 

(21) Zinke, Gorbach, Shimka, Monatsh. 48, 593-598 (1927). (22) Nawiasky, Grosskinsky 
(to I.G ), Ger. 642,650, March 11, 1937; Cent. 1937, 1 5057. (23) Neresheimer, Kacer (to I.G.), 
Ger. 565,425, Nov. 30, 1932; Cent. 1933, 1 1358. (24) Imperial Chem. Ind., Ltd., French 808,845, 
Feb. 16, 1937; Brit. 464,126, April 12, 1937; Cent. 1937, II 3820; C.A. 31, 6255 (1937). (25) 
Schwenk, Waldmann, J. prakt. Chem. (2) 128, 320-326 (1930). (26) Kogan, Ponomarenko, 
Orff. Chem. Ind. ( U.S.S R.) 7, 382-385 (1940); CJk. 35, 4118 (1941). (17) Kyrides (to Monsanto 
Chem. Co.), U.S. 1,951,364, March 20, 1934; Cent. 1934, II 333. (28) Imperial Chem. Ind , Ltd., 
Heilbron, Irving, Licstead, Thorpe, Brit. 410,814, June 21, 1934; French 763,993, May 12, 1934, 
Cent. 1935, 1 1305. . • < ( , 


3;37G0 a-CHLOROCROTONIC ACID CH 3 — C— H 


(Jmns-2-Chlorobuten- 
2-oic acid) 


Cl 


: — & — c< 


C4HSO2CI 


OOH 


Beil. n. - 414 
/ IIi-(189) 

H2-(395) 


99.5-100 

' U) (15) 

B.P. 212° . (10) (11) 

99-100° 

(2) (3) 

111-112° at 14 mm. (11) 

99-99.5° 

(6) 

. 1 1 

99.5° 

(4) 


99.2° 

(5) (26) 

• ) , ! 1 

.99° 

(7) (12) (27) 

' f. * 

98.5-99“ 

(8) (11) 


97-98° 

(17) 


97.5° 

(9) (20) 


96° 

(10) 



[See also a-chloroisocrotonic acid (3 : 1015).] 
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Ndls. from aq. (4) (20) or pet. eth. ( 8 ). — C issol. in 47.1 pts. aq. at 19° (13); 100 pts. 
satd. aq. soln. at 12.5° cont. 1.97 pts. C {9). — C is less (9) (5) volatile with steam than 
the isomeric a-chloroisocrotonic acid (3:1615). — Eas. sol. ale. or ether (10). — Readily 
sublimes (10). — Note that the m.p. of mixta, of C with 0-clilorocrotonic acid (3:2625) 
is depressed far below either (4). 

(For thermal anal, of system C 4- 2,6-dimethyl pyrone see (12); with cone. H 2 SO 4 sec 
(14).] 

Preparation. * For prepn. of C from a,a,3-trichloro-n-butyric acid (3:1280) [itself 
readily obtd. from « ,a , S-t nchloro-n-butyraldehy de (butylchloral) (3:5910) by oxidn. with 
HNO 3 } by removal of two halogen atoms with Zn dust -f- aq. (83% yield on initial butyl- 
chloral hydrate (3)) ( 10 ), or with Zn + HC1 (15), see indie refs.; from the higher-melting 
form of «,0-dichloro-n-butync acid (** isocrotonic acid dichloride ”) (3:1903) by splitting 
out IICI with ale. KOH sco (17) (18); from the lower-melting form of a,0-dichloro-n- 
butyric acid (“crotonic acid dichloride ") (3:1375) by splitting out HC1 with excess aq. 
NaOH (5) (18) or with pyridine at 100° for 3 hrs. (4) or with 1% AmjN refluxed at 160- 
180° for 16 hrs. (85% yield (28)) (note, however, that with NaOH the yield is low and 
much of the isomeric a-chloroisocrotonic acid (3:1615) is formed); from a-chloro-0-hy- 
droxy-n-butyric acid [Beil. III-309, 310] by elimination of H 2 O with warm 80% H 2 SO 4 
see (17) ] 

IFor prepn. of C from a,a f 0 -trichloro-n-butyrnIdchyde (butylchloral) (3:5910) by 
simultaneous oxidn. and elimination of HC1 with aq. K«Fe(CN)s (yield 44.3% (3)) (19) 
see indie, refs ] 

[For formn. of C from crotonic acid (1:0425) by actn. of CI 2 and distillation of product 
see (20); from a-chloroisocrotonic acid (3:1615) by htg. in s t. at 150-1G0 6 for 12 hrs. (21), 
with pyridine HCl in pyridine 7 days at room temp (4), or to small extent even on steam 
distn. ( 22 ) see indie, refs.; from tho methyl, ethyl, or n-propyl esters of o-chloro-«-vinyl- 
ncetic acid or from a-chloro-a-vinylacctonitrile (or amide) on hydrolysis with alkali (note 
shift of double bond from p,y to a , 3 position) see ( 11 ); from ethyl a-chlorocrotonate 
(3:8523) by hydrolysis with cone. HCl sec (23).] 

Chemical behavior. [C on reduction with Na /Hg is dchalogcnatcd yielding (10) crotonic 
acid (1:6125), m p. 72°; note, however, that C docs not readily absorb H 2 even in pres, 
of Pt black ( 11 ).] 

C with CI 2 in CS 2 adds 1 mole halogen yielding (24) a,a,3-trichloro-n-butyric acid (3 : 1280), 
m.p, 59.5-60°. — C adds Br 2 readily (15) yielding (10) a,3-dibromo-«-chloro-n-butyric 
acid [Bed. I1-2SG), m.p. 92° (10). 

C with fumg. HCl in s.t. at 100° for 5 hrs. adds 1 HCl to double bond yielding (17) (18) 
the higher-melting a,(3-dichloro-n-butyric acid (3 • 1903), m p. 78°. 

C behaves as a monobasic acid; dissociation const, at 25° is 7.2 X 10~* (25); Ncut. Eq. 
120 5. 

[Salts: NII 4 A, lfts. or hexag. this., sublimable (10); NaA. (10); KA, lfta. from ale. in 
which it is spar. sol. (1 pt. KX. in 736 4 pts 99% ale. at 16.5° (5)) (use in sepn. of C from 
the isomeric a-chloroisocrotonic acid (3:1615) (4) (18) (17)); AgA, ndls, spar. sol. aq. 
(10) (17); CaAj, pr. spar. sol. cold aq. (10) (17); BaA*, more sol. aq. than CaXi (10) (17); 
CuAj, blue ndls., converted by warm aq. to a basic salt (10); Pb .\ 2 H.O (10).] 

10 with NaOEt is unchanged even at 215° (20), but 0 with 10 A r KOn at 100-200° 
decomposes with formn. of AcOH (l : 1010), oxalic acid (1 :6145), CO. + II. 4- other prods. 
120)1 

[For study of rate of rcnctn. of C with KsAsOj see (2) ] 

ID With PCli on wanning gives (10) a-chlorocrotonoyl chloride, liq. with sliam odor, 
b P- 1 12° (10).] 
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Methyl a-chlorocrotonate: b.p. 1(31-102* (see 3:6870). (For study of rate of 

esterification of 0 with McOII see (20) {27).] 

Ethyl a-chlorocrotonate: b.p. 170° (see 3:8523). 

® a-Chlorocrotonaml d e : lft«., spar. sol. cold nq., eas. sol. ale,; m.p. 113.5* ( 8 ), 111,5- 
112.5° {11), 107° {10). [From a-chlorocrolonyl chloride (above) {10) or ethyl a- 
chlorocrotonate ( 11 ) with cone. aq. NII 4 OII; also by other routes Buch as from apfi- 
trichloro-n-butyrnldchydc (3:6910) with NII 4 OII + KCN (93% yield ( 8 )).] 

• a-Chlorocrotonanllide: unreported. 

a-Chlorocroton-a-naphthalide: unreported. 

3:2700 (1) S tolling, Z. phytik. Chem. B-24, 423 (1034). {2) Backer, van O often, Bee. (rat, 

chim. 59, 57-58 (1040). {3) Itoberts, J. Chem. Soc. 1038, t» »'■* 

3015-3010 (1010). (5) Wielieenus, Ann. 248, 288, 203, 

1008-1010 (1887). (7) von Auwers, Bct. 50, 724 (1023). 

1029, 1010. {0) Kahlbflum, Bn. 12, 2338-2330 (1870). 1 

(11) Rambaud, Dull. toe. chim. (5) 1, 1352-1355 (1034) 

1232 (1014). {13) Michael, Browne, Am. C!«m. J. 0, 2 

J. Am. Chem. Soc. 30, 2505 (1014). (15) Kramer, Pinner, Ann. 158, 51 (1871). (16) Pinner, 
Ber. 8, 1503 (1875). (17) MelikofT, Ann. 231, 200, 203-204 (1880). (18) Michael, ScbulthcM, 
J. prakt. Chem. (2) 10, 250. 2C0-2C2 (1802). (10) Waliach, Der. 10, 1530 (1877). (20) Friedrich, 
Ann. 210, 351-350, 371-373 (1883). 

(21) Michael, Pendleton, J. prakt. Chem. (2) 38, 4 (1888). (22) WisliVenus, Ann. 218, 337 
(1888). {23) Waliach, Ann. 173, 301 (1874). (24) Valentin, Bn. 28, 2001-2002 (1895). (25) 

Ofltwald, Z. phytik. Chem. 3, 244 (1880). (20) Sudborough, Itoberts. J. Chem. Soe. 87, 1815- 
1840 (1005). (27) Miclmci, Occhslin, Ber. 12, 322 (1000). (28) Long (to Wngfoot Corp.), 
U.S. 2,370,007, May 15, 1015; C.A. 39. 3550 (1015). 


3:2800 6-CHLORO-2 -HYDROXY - Cl CjtI»0 2 Cl BeiLVHI-53 

BENZALDEHYDE 
(6-ChlorosalicylaIdchyde) 

M.P. 100° (1) 

00.6° (2) (3) (4) 

(0){U) 

00° (0) (7) 

08° (8) 

05-07° u.c. (0) 

Colorless this, from ale.; long flat ndls. from CjTIb (I). — Insol. aq.; sol. ale., ether. 
Sol. in nlk. with ycl. color. 

[For prepn. of 0 from salicylaldchyde (1:0206) by chlorination with CI 2 (10) (11) 
in AcOII (2), or with SO 2 CI 2 (1) (8), see indicated refs.; from 6 -chloro- 2 -hydroxybcn 2 yl 
alcohol by oxidn. with KsCr^Or 4* H 2 SO 4 see (0); from 6-chlorosaIicylic acid (3:4705) 
by reduction (poor yield) see (3); from p-ehlorophcnol (3:0176) via Itcimcr-Tiemann rcactn. 
(4) or via hexamethylenetetramine (7) see indicated refs.] 

C on reduction with Itancy Ni (Al/Ni alloy) in 10% aq. alk. at 90° gives (76% yield 
(10)) o-crcsol (1:1400). 

0 on oxidn. with C 1 O 3 gives On poor yield {!)) 5-chloroaalicylic oc. (3:4705), m.p. 
172° (1). , . 

C yields with satd. aq. NaTISOj soln. a cpd. O.NallSOa (12) (use in purification of 
(4)). — 0 with Nils gives 6,D / ,6 ,/ -trichloro-liydrosalicyIamidc, yel. scales from ether, m.p. 
unrecorded (10). — 0 in alk. gives on oxidn, with II 2 O 2 good yield (13) of 4 -chloropyro- 
catcchol (3:2470). 


<(~\cno vni,- 

— on 

B.P. 106° at 12 mm. (I) 
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C in AcOH treated with cone. HNO3 33 directed (14) gives 5-chloro-3(?)-nitrosahcylaIde- 
hyde, yel. ndls. from et. pet., m.p 105-107° (14) 

C htd. with chloroacetic ac. (3:1370) and slightly more than 2 moles KOH in st. at 
160° yields {15) 4-chlorocoumnrone (oil, volatile with steam) and 5-chloro-2-formyl- 
phenovyacetic ac. (not volatile with steam from alk- 6oIn.), cryst. from aq , m.p. 169- 
170° (15). 

(g 6-Chlorosalicylaldoxime: ndls, from aq., m p. 128° (15) (7); 123-124° (9); 122°. 
(11) (6) [use in inorganic analysis (9)]. 

® 6-Chlorosalicylaldehyde phenylhydrazoae [Beil. XV-189]: m.p. 150-152° (15), 148° 

( 11 ). 

— — 6-Chlorosallcylaldehyde p-nitrophenylhydrazone: unreported. 

6-Chlorosalicylaldehyde 2,4-dimtrophenylhydrazone : unreported. 

® 5-Chlorosalicylaldehyde semicarbazone: ndls from AcOH, m.p. 286-287° (11) (4) 

3:2SOO (1) Dqrrans, J. Chem. Soc 123, 142G (1923) (2) Bradley, Pains, Am. Chem. J. 14, 295 

(1892). (3) Well. Traun, Marcel, Ber 55, 26G5 (1922). (4) Sen, Ray, J. Indian Chem. Soc. 9, 
176 (1932). (5) Hanus, J. prakt Chem. 158, 265 (1941) (6) Visser, Arch Pharm 235, 547 

0897) (7) Duff, J. Chem. Soc. 1941, 547-550. (8) Peratoner. Gazz chtm ital. 28, 1, 235 (1898) 

(9) Flagg, Furman, Ind. Eng. Chem., Anal. Ed 12, 529-531 (1940). (10) Piria, Ann. 30, 169 
(1839). 

{11) Biltz, Stepf, Ber. 37, 4024 (1904) (12) Bertagmni, Ann 85, 19G (1853). (13) Dakin. 

Am Chem. J. 42, 488 (1909). (14) Lo\ett, Roberts, J. Chem Soc. 1928, 1978. (15) Stoermer, 
Ann. 312, 325-326 (1900). (1C) Sehwenk, Papa, Whitman, Ginsberg, J. Org Chem. 9, 1-8 
(1944). 

3:2825 p-XYLYLENE DICHLORIDE C 8 H 8 CI 2 Beil. V - 384 

(w.w'-Dichloro-p-xylene) C1CII» — N — CII2CI Vi-(186) 

N / V 2 -(300) 

M.P. 100° (1) (2) B.P. 240-245° dec. (2) 

98-99° (3) 135° at 16 mra. (1) 

98-100° (6) 

Lfts. or this, (from ale.). — Volatile with steam. 

[For prepn. from 7>-xylylene glycol by distn. with cone. HC1 see (4); for prepn. from 
benzyl chloride (3:8535) -f tnoxymethylene + ZnClz sec (1) (42% yield (G)); for prepn- 
of C from p-xylenc (1:7415) with SO2CI2 + Br 2 02 refluxed in sunlight 4 hrs. (58% yield) 
Re e_{6).] 

C on htg. with 30 pts. aq. in st. at 170-180° yields (1) (4) p-xylylene glycol [Beil. VI- 
dl9), ndls., very sol. aq., ale. or ether, m.p 112-113°. 

C boiled with Pb(N0 8 )2 soln. yields (5) terephthalaldehyde [Beil. VII-675], fine ndls. 
from boilg. aq., m p. 115°. 

C htd. with benzyl ale. (1:64S0) + KOH gives good yield (1) of p-xylylene glycol 
dibenzyl ether, cryst. from ale , m p. 67° (1). 

-229 (1934) (2) Lauth, Grimaux, Bull. toe. chim. 

■ . (3) Wislicenus, Penndorf, Ber 43, 1838 (1910). 

Grimaux, Compt. rend. S3, 825 (1876). (6) Kulka, 
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3:2S55 2^-DICHLOROBEIiZO- 
QUmOKE-M 
(o-Diehlorobenzoqnincrne) 

1LP. 100-101° {1) 

90-98° (2) 

96° (3) 

95-96° (4) 

[Seeckn2,3^itflmohfirtyrJvwrj' (3:4220).] 

YeL ndls. from aq. (2) or ale. (1). — C has characteristic quinene txior. 

(For prepn. of C from 2,3-dichlorobydroquiaoEC (3:4220) by oxidn. with MeO- -f cEL 
HrS0 4 (yields: SS% (1), G0% (3)) {4}, or with CrOj/AcOH (2) sec iadk. refs.; for forma, 
of C from p-benzoquinonc (1 :9025) in HC1 or HjPO< with Or see (5).] 

(For stud}' of oxidii.-reduetn. potential of system C + 2/J-diehloTobydroqninone (3:4220) 
Ece_(I) (5).] 

(C with butadiene~l,3 pres an adduct which upon oxidn. yields (7) 2 r 3-riirHcrcn»phlh> 
quinone-1 ,4 (3:4857); similarly C with 2,3-dimethyIbutadiene-l l 3 gives an adduct which 
upon oxidn. yields (7) 2^3-<Iichlort>6,7-dimethyInaphthoqumone-1 ,4.] 

[For use of C as accelerator for vulcanization of rubber see (S).] 

(C in ale. with p-nitrosodimethyJamEne gives (00% yield (9» eorresp. otiose; for 
condens. of C with other nitroso cpds- and use of prods, as dye intermediates see (10).] 
(G in CHCU with Cl* is not attacked at low temps., but at ord. temp, yields (4) tcirs- 
chloro-p-benzoquinone (chloranil) (3:4975).] 

C on reductn. (presumably with SO; + HrO) yields 2,3-dkHorohydroqTnnone (3:4220) 
q.v. 

3:2S5 5 (1) Conant, Fierer. J. Am. Chen. Soe. 45, 2204-2205 0923). (2) Ectet, Endsc, J- 
■p~ctL Chm. (2) 104, 82 (1922). (3) PeratoDer, Genco, Gca. chin. itcl. 24, II 375-395 (104)- 
[l) Olrreri-Tortorici, Gczz. chin. iicL 27, II 554-585 (1S97). (5) Knbts, J- An. Chest. Sx. 
56, 665-659 (1934). (5) Cfcelintwr. Con pi. rend. cccd. eci. (KS-KJt) 14, 253-291 flKJT); 

CcrX 1537, H 351 ; C.A. 31, 7350 0937). (7) I.G„ Brit. 324,661. Feb. 27. 1930; French C77^% 
March 6, 1930; French 677,751, March 14. 1930; Cent. 1530, II £10. (5) Hshcr (to NzcgzfcJ-i 
Cbem. Co.), French 740.978, Feb. 3. 1933 ; Cent. 1533, 1 3133. (9) Gtndeh Pcmmerer. Am. S2J. 
31 (1937). (10) GOntJel (to LG.). Ger. 563, 90S, Nor. 11. 1932; Cent. 1533, H 619. 



3:2885 3,4,5-TRlCHLOROFHENOL OH CtHjOOj 

c£)ci 

Cl 


BeiL VI- 
TO— 

VIr*(181) 


3LP. 101° (1) (4) BJ>. 271-277° tuc. at 746 ca (3) 

99-100° (2) 

91° (3) 

Ndls. from Igr. — Volatile with steam. — Ionization const, at 25° is 4A X 4 (4), 

C Is too weakly acidic to be titrated (I) although sok in alk- ^ 

(For prepn. from 3, 4^-trichlortamlme via diazo react. (51% yield) see (I) (2);by deavzge 
of 3,4^-trichloroanisole see (3).] 
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0 treated with large excess Brj yields 2,B-dibromo-3,4,5-trichlorophenol, ndls. from 
AcOH, m.p, 180° (3). 

The methyl ether of 0, 3,4,5-trichloroaaisok, prepared indirectly, has m.p. <53* (3). 

© 3,4,6-TriehIorophenyI benzoate: from C + BzCl + 20% NaOH; ndls. from ale., 
m.p. 120° <3). 

3:2885 (1) Tiosscns, Re e- trap chim 50, 113 (1031) (2) ffereberg, Scharfenberg, Ger. 367,362, 

Jan. 20, 1923, Cent. 1023, II 1254. (3) Kohn, Kramer, Monalth. 49, 163-165 (1928). (4) 
Tiessens, Rec. trav chim. 48, 1066-1068 (1929). 


3:2910 4,6-DICKLORO-2- 
METHYLPHEN OL 
(4,5'Dichloro-o-cresol ) 


M.P, 101° (1) 



C 7 H«0C1 2 


Beil. VI — 
VIi-(174) 
yi 2 «(333) 


Ndls. from pet. ether; spar. sol. pet. ether, eas. sol. ale., AcOH, C 8 H«. 

{For prepn. of C from 4-chloro-2-methylphenol (3:0780) with Cl 2 in CHCIj see (1).} 

0 in 2 pts. ice-cold HNO3 (D = 1.48) stood for 12 hra. gives (75% yield {!)) a prod, of 
eompn. C 7 H 6 0«NjCl 2 , white ndls. from dry ether by addn. of pet. ether, m.p. 110° dec. (I). 

0 in AcOH on mononitration yields (1) 4,5-dichlorO'6-nitro-2-methylpbenol (Beil. VI t- 
(179)}, yel. ndls. from pet. ether, m.p. 69® (1) 

<§>_4,5-DicMoro-2-methylphenyI benzoate: ndla. from CeH s , m.p. 80-81° {!}. (From 
C in alk. soln. on shaiang with benzoyl chloride {1).J 
3:2910 (1) Zincke. Ann. 417, 207. 231-233 (1918). 


3:2935 2,3-DICHLORONAPHTHOL-l 


M.P, 101® (1> 



CioH«OC1 2 


Bed. VI- 612 
VIi- 
VIj — 


Sub!. 5n ndls,; spar. sol. cold aq., mod. eol. hot aq.; ea s. sol. ale., ether, AcOH, CHCI3 , 
CjH 8 . 

(For prepn. from sodium 1 -naph tbolsulf onate-2 by htg. with PC1 4 at 100-120° see (I J.j 

C dis. in hot NajCOa yielding sol. Na salt. 

C htd. with PC1$ at 130-140° yields 1,2,3-trichloronaphthalene (3:2125), colorless ndls. 
from ale , m p. 90° (I). 

& on oxidn. in s.t. at 200° with dil. HNO3 (P «= 1.15) yields (I) phthalic ac. (1 :0820), 
converted in m.p. tube to phthalic anhydride (1 *0725), m.p. 12S° (1). 

& on oxidn. with Cr03 in AcOH or dil. H2SO4 gives (although in poor yield (1)) 2,3- 
dichloronaphthoquinone-1,4 (3:4857), gold-yel. ndls. (from ale.), m.p. igo°, 

3:2935 (1) Claus, Knyriia, Be r. 19, 2926-2929 (1885). 
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3:2005 8-CHLOROHAPHTHOL-2 Cl .CtoHjOd 

CO’" 

M.P. 101° u.c. (1) B.P. 307-308’ (1) 

101’ (2) (3) (5) 


Bell. VI - (HO 
VI,- 
VIj-(G04) 


Ndl*. from Igr,; very rei*. sol. ale., ether, A/OH; Celle, CHClj; spar. soj. pet. ether.— 
Volatile v/tth steam. — 0 deprewea rn.p. of G-chlomnaphthol-2 (3:3500) to 70-88’ (5), 
[For prepn. of C' from sodium 2-hydr/,xyriuplithnlen/-suIfonate-8 [Beil. X1-28G, XIi* 
(07)) with 2 mo!™ PCI* at 150-100’ s/c (1) (not/; that some I,7-(2^)dich!oronaphthah-ae 
(3:1385) i« also formed and tliat it* proportion increases with more PCI* or at higher tt-mp*. 

(1) ); from 8-aminon.'iphtho!-2 [Beil. XII 1-085 J via diazotization and use of CuiCh reaetn. 
see (2); for forrnn. /if C (20% yield (3)) from phlhol (1 : 1640) hy treatment with twin, 
of Na$COj 4* Clj sec (3) (note that 30% of 2,2 , -dihydroxybinapMhyl-l ) l / [Beil. VI-1051, 
VI, -(619)| together with a tar i« also forme/l (3)).) 

[0 (2 pts.) with Ix’nzald/'hyde (I pt.) wit!, 7 pts, IIBr/AcOII aoln. stood for 24 hr*, 
gw* (76% yield (2)) wm-phenyl-dichlorodibenzoxantlumc, colorless ndl*. from acetone, 
m.p. 213-214.6’ (2).J 

[C (as sodium salt) treated with COz under press. at elevated P-mp. as directed gives 
(4) 8-ehIoro-2-hydroxynaphthoic acid-3, pale ycl. ndbf. from hot C«H«, m.p. 250’ (4).J 

dl g-ChIoro-2-naphthyI m-nltrobenzoate: ritron-yel, ndls. from liot Cell* on n/Idn. of 
4 vote, hot ale., m.p. 170’ (6). (From 0 in warm dil. a/p NaOII on shaking with 
ro-nitrobenzoyl chloride (6).] 

3 : 29C5 (1) Claus, Volz. Tin. 18, 3167-3168 (1886). (2) DIHhey, Quint, ITcIncn, A ?ra*/, Gfc». 

(2) 162, 73-76 {fft3ty ' 

II 707; 6'. A. 22, 339 

Cent. J 033, II 440. 


3:2090 J-CIILOROPHEWACYL CHLORIDE C 8 1I*0CI 2 Bell. VII -382 

(Chlororn ethyl p-chlnrophenyl q^/ S CO.Clf.iCl VH,-(162) 

keUjm) \ / 

M.P. 101-102’ (2) B.P. 270’ (I) 

101’ (I) 

Ndl*. (from ale.). 

[For prepn. from p-chloroacctophenone (3:6736) hy chlorination in Cffe sec (1),' fro® 
chloroacctyl chloride (3:5235) + chlorobenzene (3:7903) 4* C82 4- AlChece (2) ! 

0 on oxidn. with alk. KMnO* yields yechlorobenzoic ac. (3:4910). 

0 on treatment with IJr2 given (3) ^bromo-p-t-Klichloroacetophenonc, crynt. from ale., 
m.p. 83-8-3.6’ (3). — Cl with KCN yields (4) p-ehloroljcnzoylacctooUrilc, m 'P< 9 
130’ (4). — 0 with KflCN’ yields (4) p^hlorophcnacyl thiocyanate, m.p. 138.6-139.2° (4). — 
0 with NaaS at 60’ gives (6) 5i*-(p-ch!orophenacyl) sulfide, m.p. 121-121.6’ (5). 

0 in McOII treated with NHjOII.HCl yields (6) corresponding oxime, chloromethyJ 
p-chloroplienyl ketoxi me, m.p. 100.6-101° (6). (Note that although this deriv. has m.p. 
too similar to that of original 0 to be need as identification itself, up/m btg. at 100 v/i ‘ 
cone. H:-SO< and pouring into arj, it is converted hy Beckmann rearr. to chloroaccto-p- 
chloroanilide [Beil XII-0I2[, m.p. 1C8’ (0), ndls, from ale., m.p. 169’ (7).[ 



299 


SOLIDS 


3:2990 


C {1 mole) in nlc. gradually added to phcnylhydrazinc (2 moles) in ale. with cooling 
ppts. (8) l-phenyl-3-chlorophcnyl-A s >diazcne-l,2, yd ndls. from ale., m.p. 104-164.5° (8). 

3 : 2030 {1 ) Gautier, vinn. ehim. (6) 14, 395-390 (1888). (2) Collet. Compt. raid. 125, 718 (1897). 
(3) Rabcewicz-Zubkowski, Roczmkt Chan 9, 532-537 (1929) ; C.A. 24, 92 (1930). (4) Rabcewicz- 
Zubkowski, Ivaflmska, Rocznxkx Chan. 10, 541-509 (1930); C.A. 25, 505 (1931). (5) Chrzas- 

zczewaka, Chwalinski, Iioczniki Chcm. 7, 07-73 (1927); Cent. 1927, II 415; C.A. 22, 1339 (19281. 
(6) Collet, Bull. soc. chtm. (3) 27, 510 (1002). (7) Beckurts, Frerichs, Arch. Pham. 253, 241 
(1915). (8) Bodforss, Bcr. 52, 1762. 1772-1773 (1919). 


CHAPTER VIII 
DIVISION. A. SOLIDS 
(3:3000-3:3499) 


3:3005 6,6-DICHLORO-3,4- 
DIMETHYLPHENOL 
(5,6-Dichloro-o-4-xylenol ) 


M.P. 102.5° (1) 

102° (2) 

Cryst. from It. pet. — Very sol. most organic solvents. — Volatile with steam. 

[For prepn. of 0 from 5 J 6-dichloro-3 I 4-dirnethylaniline (5,6-dichloro-o4-xyIidine) {3) 
via diazotization and hydrolysis (yield not stated) see (1); for formn. of C from 4,5,6- 
trichlon>-l,l-dimethylcyclohexen-l-one-3 with cone. HjSO< at 110-120° (yield not stated) 
see_<2).l 

C with £lj in It. pet. readily gives (2) 2,5,6-trichIoro-3,4-dimethylphenol (3:4747), 
ra.p, 182°. 

The nitration of C has not been reported, and the expected 2-nitro-5,&dichloro-3,4- 
dimethylphenol is unknown. 

5,6-Dichloro-3,4-<limethylphenyl acetate: unreported. 

(g 5,6-Dichloro-3,4-dimethylphenyI benzoate: m.p. 97.5° (1), 94° (2). 

3:3005 (1) Hinkel, Ayling, Bevan, J. Chm. Soc. 1928, 2532-2533. (2) Hinkel. J. Chem.'Soe. 
125, 1851 (1924). (3) Hinkel. Ayling, Bevan, J. Chem. Soc. 1928, 1877. 



CgHgOCIj 


Beil. S.K. 529 


3:3015 1,3,5-TRICHLORONAPHTHALENE 


CioHjCU BeiL V - 545 
Vi-(263) 
Vs- (446) 


M.P. 103° (1) (2) (4) 

102-103° (3) 

94° (8) 


[For prepn. of C from 1,3-dichloronaphthaIenesulfonyl chloride-5 [Beil. XI -163] (4) (5), 
from 1,5-dichloronaphthalenesulfonyl chloride-3 [Beil. XI-182] (1), from l-chloro-5-nitro- 
naphthalenesulfonyl chloride-3 [Beil. XI-182] (6), or from l-chloronaphthaIene-3,5-6M* 
(snlfonyl chloride) [Beil. XI-215] (7), each with PCls as directed, see indie, refs.; from 1.7* 
dichloronaphthylamine-3 (8) via diazotization and use of-CusCI 2 reactn. see (8); for formn. 
of C (together with other products) from 1-nitronaphthalene fBeil. V-553, Vi-(264)] with 
Os (2) in pres, of I 2 + FeCla (3) see indie, refs.] 

[C treated with QSQ3H in CS 2 and reactn. prod. conv. to K salt as directed 
potassium l,3,5-trichIoronaphthalenesulfonate-7 (corresp. sulfoDyl chloride, m.p. 152 (1)).] 
' 300 
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3:3015 (1) Turner. Wynne. J. Chem. Soc. 1941, 247, 253. (2) Atterberg, Ber. 9, 317 (1878). 

(3) Buffle. Corbar, Arch. tci. phys. nat. 14, 149-158 (1932 ) ; Cent. 1932, 11 3394. (4) Widman, 
Ber. 12, 2230 (1879). (5) Armstrong. Wynne, Chem. News Cl, 274 (1890). (G) Cleve, Chem • 
Ztg. 17, 758 (1893). (7) Armstrong, Wynne, Chem.' News 62, 162 (1890). (8> FriedlSnder, 
Karamessinis, Schenk, Ber. 55, 48-49 (1922). 


3:3045 4-CHLORONAPHTHOL-2 CioHjOCl Beil. S.N. 538 



M.P. 104® {1} 

103-104° (2) 

102-103° (2) 

100° <4) 

Ndls. from Igr. or 30% aq. ale. 

JFor prepn of C from l,4-dicbloronapbtbol-2 (3:3840) by partial reduction with SnCU 
in AcOH/HCl at 100° in s.t. for 8 hrs (74% yield (2)) (1) gee indie, refs., from 4-chloro- 
naphthol-2-su If o nic acid-1 (21 (see also under 3:3840) by hydrolysis of the sulfonic acid 
group (91% yield) see (2); from 4-chloronaphthalene~l,2-diazo-oxide (itself obtd. in 95% 
yield (31 from 4-chloro-2-rutronaphthylamme-l with HNO 2 ) on boilg. with A1 powder in 
EtOH for 19 hrs. (84% yield (4)) or (less advantageously) with NajSnO* (4) see indie. refs.J 

NaS. is spar. sol. in cold aq 10% NaOH (4J. 

(C Tinth ale. NaOH + CHCIj (3:5050) undergoes Reimer-Tiemann reaction giving 
(but in very small yield {2» 4-chloro-2-hydroxynaphthaldehyde-l, m.p. 118° (2),} 

G (m alk. sola.) with diazotized aniline gives (4) 4-chl oro-l-benzeneazooaphthol-2, 
or -red ndls. from acetone, or crimson ndb. from chlorobenzene, m p. 165° (4) (note that 
after fusion and resohdiGcation this prod, has m.p. 151® but after a second resolidification 
(at about 155°) remelts on slow htg. at 165° (4J). [For use of C in prepn. of azo dyes by 
coupling with o-hydroxydiazonium salts see (5).} 

— — 4-Cbloro-2-naphtbyl methyl ether: pi. from It. petroleum, m.p. 44-45° (4). (From 
C with Me-SO* 4- aq. NaOH (4) 1 

<9 4-ChJoro-2-a.aph.thyl acetate: pi. from aq. MeOH or It. petroleum, m.p. 58-59° (2J, 
56° (4) (From C with excess AC 2 O refluxed 30 min. (90-100% yield (2».J 

® 4-Chloro-2-naphthyl benzoate: ndls. from ale., m.p. 83-84® (2), 

3:3945 (l) Fries, Schimmelsebraidt, Ann. 484, 293 (1930). (2) Burton, J. Chem. Soc. 1945, 
2SO-2S3. (3) Hodgson, Birtwell, J. Chem. Soc. 1943, 322. (4) Hodgson, Blrtnell, J. Chem. 
Soc. 1943, 463-469. (5| Herzberg. Wunderlich (to I.G.), Ger. 459.SSS), May 18, 1928; Cent. 
192S, II 395; not m C.A. 


3:3070 3,4-DICHLOROBENZOPHENONE 
(3,4-Dichlorophenyl phenyl ketone) 


K.P. 104-105* (1) 

102-103® (2} (3) 


Cl 

tx o 

.(J 


CuH»OC 1 2 Bea. S.H. 052 
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Cryst. (from ale. (1)). 

[For prepn. (79.5% yield) from o-dichlorobenzcnc (3:G055) + BzOH (1:0715) 4- A1C1 3 
see (1); for prepn. from o-dichlorobenzene (3:6055) BzCl (3:6240) -f AlCb see (2) 
(3).] 

® 3,4-DichIorobenzophenone oxime: m.p. 153-154° (1). [This oxime upon Beckmann 
rearr. with HaSOj gives (1) 3,4-dichlorobenzanilide which can be hydrolyzed to 3,4- 
dichlorobenzoic ac. (3:4925), m.p 207-20S° (1), and aniline] 

3:3070 (I) Newton. Groggins, Ind. Eng. Chcm.Zl, 1398 (1935). (2) Boeseken, Rec. 27, 15 (190S). 
(3) Kraay, Rec. Ira v. chim. 49, 1085 (1930). 


3:3100 4-CHLORORESORCINOL 


OH CeHACl 

a. 

Cl 


Beil. VI — 
VIi- 
VI 2 -(818) 


M.P. 105° (1) (10) B.P. 259.5° (2) 

102° (2) 255-256° (4) 

147° at 18 mm. (1) 


The nature of the cpd., m.p. 89°, nnd formerly (3) thought to be C, is still in doubt, cf. (1). 

C is very sol. in aq. and not volatile with steam (1); eas. sol. aq., ale., ether, CsHt, and 
CSa (4). 

[For prepn. of C from resorcinol (1:1530) by actn. of SO2CI2 in ether (95% yield (1)) 
Bee (1) (4).] 

C with FeCla gives a blue-violet soln. becoming brown on wanning (4). 

C reduces NH*OH /AgNOj on wanning (4). 

0 on further chlorination with SOjCI* (no details) gives (96% yield (1)) of 4,6-dicHoro- 
rcsorcinol (3:3380). 

C (10 g ) refluxed with KHCO3 (40 g.) in aq. (50 ml.) for hrs. gives (76% yield (5)) 
of 5-chloro-2,4-dihydroxybcnzoic acid (6), cryst. from hot aq., m.p. 224-225° cor. (6), 
215-216° (Maquenne bloc) after drying at 100-105° (5) (6). 

C in AcOH treated with xanthydrol (1:5205) yields 4-chloro-2-(?)-xantbydrylresorcinol 1 
cryst. from CsHg, m p. 215° (7). 

[For studies on prepn. of alkyl ethers of 4-chlororcsorcinol for use as antiseptics and 
germicides see (8); for use of C in prepn. of purpurin (1,2,4-trihydroxyanthraquinone) by 
reaction with phthalic anhydride, H»SO* 4- HjBCb, see (9) ) 

[For coupling of C with diazotized aniline, p-nitroaniline, or p-toluidine see (11 M 

® 4-Chlororesordnol diacetate: m.p. 46-47° (10). 

(g) 4-Chlororesorcinol dibenzoate: m.p. 66° (10). 


3:3100 (1) Moore, Day, Suter, J. t 
J. Gen . Ckcm. (V.S.S R.) 3, 104-171 


J. Am. Chem. Soc. 55, 319-320 (193«,. . 

(5) Fabre, Arm. dim. (9) 18, 79-81 (1922). (6) Sandin. McKee* J - Am \ £?*?•*** 007 

1078 (1935). (7) Ref. 5. pp. 108-109. (S) Read (to Lambert Pharmacal Co.). U.S. 2.UJ . - ■ 
April 7, 1936; Cent. 1937, I 097; C.A. 30, 3592 (1936). (*» !*«• : £ j (In. 
U S. 1,985.452, Dec. 25, 1934; Cent. 1935, II 439; C.A. 29, 1104 (1935). (10) Petyunm. J. 
Chem. (U.S.S.R.) 14, 203-210 (1944); C.A. 39, 22S5 (1945). ' 

(11) Petyunin, J. Gen. Chem. (U.SA.R.) 14, 303-311 (1944); C.A- 39, 4060 (1945). 
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3:3130 2-CHLOROHyDROQUUiOIIE 



CeHtOjCI 


106° 

(1! (2! (12) 

105.5® cor. 

(3) 

104° 

(« (5) 

103® 

(0) 

102® 

P) 

101-102® 

(81 


Bell. VI - 849 
VIi-(417) 

VI*-(S44) 


{See alto S-iMordbtnzoquinonc-l (3:1100).] 

Colorless Uta from CHClj in which C is eas sol. hot but spar. sol. cold. — Very eas. sol. 
aq,, ale., or ether; sol. in warm C«Hs (dif. from hydroquinone (1 : 1500) and use in sepn. 
from latter (I)). — Not sublimable (5) 

JFor prepn. of C from 2-ch!orobcnzoqumoue'l ,4 (3:1100) by reductn. with &q- SOj 
(2) (0) see indie, refs, {note, however, that in dd. nq NaOH under Nj both reductn. and 
sulfonation occur (10)); from benzoquinone-1 ,4 (1:0025) with cone. HCl (11) (2) or in 
CHCU with HCl £03 (100% yield (12)) (2); from sodium bcnzoquinoncsulfonate (5) with 
cone HCl below 20® (55% yield <5J) in CO2 sec indie, refs.; from p-bciuoquinonc dichloridc 
(2,3-dich!orocyc!ohexcn-5-djone-l ,4 ) {Beil. VI 1-573 { by rcductn with SnCJ 2 4- IIQ at 0® 
see {4J; from hydroquinone (1 : 1590) in CC1» with CIj see {13}.} 

{C is used as a photographic developer under name “ Adurol " (for identification of C 
in developers sec 0)); 0 forms an addn. cpd. (14) with 2 moles p-(mcthylammo)phcnol 
also used as developer under name Chtoranol; for use of C as vulcanization accelerator see 
(15); for use of C as antioxidant (1CJ and as gum inhibitor in cracked gasoline (17) or in 
nq. emulsion a& insecticidal spray (18) see indie, refs.; for study of bactericidal actn. see 
09)1 

C on o-ddn. with NaClOi 4- HjSO, 4- ViO* in AcOII (02% >ncld (20)), with K,Crj0 7 + 
H*SO« (yield*. 89% (21). &1% (8)) (2), with MnOj 4- dil. IIiSO« (5G% yield (8)), or with 
riiOj in CjHd {‘22) gives 2-chlorobenzoquinonc-l,4 (3:1100). {For studies of ojridn.- 
rrdtictn. potential of this system and also for the intermediate quinhydronc see under the 
quinono (3:1100) } 

{For n-nctn of 0 with phthalie anhydride 4- cone. IIjSO* at 130-135® roc (2); for reset n. 
of 0 with naphthalcne-J ,2-dirarboxj he acid nnhydrido (23) or with naphtlialene-2,3- 
dicnrboxylie acid nnhvdridc (2-1) each fuval with AlClj 4- NaCl see indie, rtfs J 

C in AcOH with xmthydrol (1*5205) yields (25) 2*chtoro-3-xanthydrylhydroquinonc, 
crjwt. from C»!f*« m p 235-237® (25 J. 

C gives no efTmwenee witli nq. 10% NnjCOj but soln. darkens on etdg. (1); 0 with flq. 
5% AgKOj scarcely reduces in cold but docs to rapidly on warming (1); 0 with 10% nq. 
FcCJj gives red -brown color m cold and on boilg. pronounced quinone-hke odor (I). 

<Ti 2-Chlorohydroqulocrae dlflcetste: pr. from dil. ale., m p. 09* (!) (26), 72* (2), 71-72* 
(27), 70-5* cor. (.1) {From 0 with ArjQ £2) or AcCl (20) ) {Note that o monoacetate. 
Tup. t>2* (28) lias V*cn rvjwrted, but the reason for the wide divergence in the m p/a 
reported for the ds acetate has not txvrj explained.} 

© 2-Chlorohydroquinone dlbenioate: fine woolly ndU. from tniit, of ale. 4- ether, m n. 
130* (2). jrtimi C on refluxing with BtCl (SJ J 
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Chem. Soc. 1334, 680. {17} Betta, Hammett, J. Am. Chem. Soc. 59, 1668-1572 (1937) (lfil 
Kindler, Ann. 452, 108 (1927). {19} Mehner, J. prakt. Chem. (2) 62, 560-566 (1900) (201 

Meson, J. Chem. Soc. 1936, 1775-1777. ' 1 

(21) Jenkina, J . Am. Chem. Soc. 55 , 2898 (1933). (22) Ivanov, Bull. toe. ehim. (5) 4,686 (1937). 


3:3140 2,3,4,6-TETRACHLORO- 
BENZALDEHYDE 


M.P. 10G-10G.5 0 (1) 


Cl 

Cl<^ )>CHO 
Cl Cl 


CjHjOCli Beil. S.N. 635 


[For prepn. of C from 2,3,4,5-tetrachlorobenzal (di)chloride (3:9397) by hydrolysis 
(presumably with strong H2SO4) see (1).] 

C with NaHSOj forms the corrcsp. nddn. cpd. which may be used as means of sepn. of 
C from 2,3,5,6-tetrachlorobenzaIdehyde (3:2700). 

[For use of C in prepn. of dyestuffs see (1).] 

3:3140 (1) Chem. Fabrik Grieaheim-Elektron, Brit. 251,611, May 27. 1926; Cent. 1926, II 2355; 
[C.A. 21, 1361 (1927)1: French 603,650, April 20, 1920; Cent. 1926, II 2355; not in CA. 


3:3145 O-CHLORONAPHTHO 
QUIN ONE -1,4 


M.P. 100-107° (1) 

[For pTepn. of C from benzoquinone-1,4 (1:9025) by addition of 2-chlor obutadiene-1 ,3 
(“ Chloroprene ”) (3:7080) and subsequent oxidation of the resulting Diels-Alder type 
adduct see (2); for formn. of C by oxidation of various dichloronaphthalenes see (1).| 

3:3145 (1) Kozlov, Talybov, J. Gen. Chem. 9, 1827-1836 (1939); C.A. 34, 4067 (1940). {2} 
Carothers, Collina (to du Pont Co.), U.S. 1,967,862, July 24, 1934; Cent. 1936, I 2209; C.A. 28, 
5994-5995 (1934). 



1,1, 2,3,4, 4-HEXACHLORO- 
BUTANE 


CI2CH- 


1 i— i-ci 
1 n 

H H 


C 4 H 4 CI 8 Beil. S.N. l6 


IHC1 2 


M.P. 107° (1) (2) 


[For isolation of C from the high-boilg. fraction resulting in the preparation of trichloro- 
ethylene (3:5170) from 1,1,2,2-tetrachloroethane (acetylene tetrachloride) (3:5750) 
see (1) (2); long refluxing (20 days) of freshly distilled samples of the latter compound also 
yields (1),C.] 

0 on boilg. with ale. Ca(OH) 2 or with alk. at room temp, loses 2 HC1 yielding {1} t e 
liquid stereoisomer (3:6150) of l,2,3,4-tetrachlorobutadiene-l,3. [The solid stereoisomer 
(3:0870) was not obtained from C {!).] 


3:3155 {1} Mailer, Hather, Ber. 64, 589-600 (1931); CA. 25, 3956-3957 (1931). (2) Ghighi, 
Ann. chim. applicate 28, 363-368 (1938); Cent. 1939, 1 88; C.A. 33, 6792 (1939). 
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nitronaphthalene [Beil. V-553, Vi-(264)] with CI 2 (together with other products) (17) {2} 
Bee indie, refs.) 

* 1C in CHCVeoin. eatd. with Cl 2 gives (25) both 1,5-dichloronaphthalene tetrachloride, 

m.p. 84°, and a trichloronaphthalene dichloride, m.p. 94° (separated by spar, soly of latter 
inMeOH).] ‘ 1 

[C on mononitration yields (10) l,5-dichloro-8-nitronaphthalene [BeiL V-556], yeL pr. 
from AcOH, m.p. 142° (10) (17) (23); note that the isomeric l,5-dichloro-3-mtronaph- 
thalene, m.p. 132°, has been reported indirectly (23) (12).) ; • ■ > , ■ ' 

[G on monos ulfonation (18) (13) gives chiefly 1,5-dichloronaphtbalenesulfonic acid-3 
[Beil. XI-183, XIi-(41)] (corresp. sulfonyl chloride, m.p. 143° (13), corresp. sulfonamide, 
m.p. 201° (24)) accompanied by a smaller amt. 1,5-dichloronaphthaIencsiilfonic acid-2 
[Beil. XI-1811 (corresp. sulfonyl chloride, m.p. 125" (13)).] 

[C with picric acid yields a cpd. C.PkOH, m.p. 87" (10).] 

[C on oxidn. with C1O3 /AcOH yields (19) 3-chlorophthalie acid (3:4820) but on oridn. 
with dil. HNO3 yields (20) a nitro-chloro-phthahc acid.) [C on cat. vapor-phase oxidn. 
(21) gives 80% yield 3-chloropbthnlic anhydride (3:3900) + 20% phthalic anhydride 
(1:0725).] 

3:3200 (1} Erdmann, Ann. 247, 353-354 (188S). (2) Weiasberger, SSngewald. Jlampflon, 
Trans. Faraday Soc. 30, 890 (1934). (3) Kroll pfeiffer, Ann. 430, 198 (1923). (4) Beattie, 
Whitmore, J. Am. Chtm. Soc. 55, 1546-1548 (1933). (5} Ferrero, Bolliger, Helv. Chim. Ada 

11,1146-1147 (192f ” ' ■ latrong, Ber. 15, 205 (1882). 

(8) Armstrong, Wyn . . • • (9) cleve. Bull. soc. chim. 

(2) 26,640 (1876). 

(11) Erdmann. Ber. 20, 3185-3180 (1887). (12) Kalle and Co., Ger. 343,147, Oct. 28, 1921; 
Cent. 1922, II 143. (13) Turner, Wynne. J. Chem. Soc. 1941, 253. (14) Cleve, Chem. Zlg. 17, 
398 (1893). (15) Armstrong, Wynne, Chem. News 76, 69-70 (1897). (16) B.ABJF., Ger, 
234,912, May 26, 1911; Cent. 1911, II 63. (17) Atterberg, Ber. 9, 316-318, 926-928 (1877). 
(18) Armstrong, Wynne, Proc. Chem. Soc. 1890, 81. (19) Guareschi, Gazz. chim. Hal. 17, 120 
(1887). (20) Atterberg, Ber. 10. 547-548 (1877). 

• (21) Pongrat*. Bassi, Fuchs, SQss, Wustner, Schober, Angew. Chem. 54, 22-25 (1941). (22) 
RSchling’sche Eisen und Stahlwerke, Ger. 415,228, June 16, 1925; Cent. 1925, II 1239. (23) 
Friedlander, Raramessinis, Schenk, Ber. 55, 47-50 (1922). (24) Armstrong, Wynne, Chem. 
News Cl, 274 (1890). (25) Wynne. J. Chem. Soc. 1946, 61. 


3:3220 PARA-a-CHLORO- 

ISOBUTYRALDEHYDE 
(2,4,0-f ris- (o-Chlorn- 
isopropyl)-trioxane- 
1,3,5) 


M.P. 107° (1) (2) 


CuHjiOsCl, 

a O 

(.CtUhC—tin '''fee— C(CH j) 2 


u 


C1C(CHs) 2 


BeiL m -391 

XiXi — 


Odorless tasteless ndls. (from dlstn. rrith steam); pr. (from ether); tool, aq.; sol. sic., 
ether, pet. ether. — Sublimes above m.p. 

[For prepn. from a-chloro-isobutyraldehyde (3:7235) by shaking with M voL cono - 
H^Ot see (l) (2).] 

3:3220 (1) Brochet, Ann. chim. ( 7) 10, 357-359 (1897). (2) Brocket, Bull. soc. chim. (3) 7, 
643-644 (1892). 
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3:3250-3:3275 


3:3250 2,4-DIC HLO RON APHTHOL- 1 


M.P. 107-108° (2) (3) 
106-107° (1) <51 



CioHtOCJj 


Beil. VI - 612 
VI (308) 
Via- (582) 


Ndls. (from tlih tdc or Igr ); from AcOH C separates ia pr. with I mole of AcOH rabidly 
lost at 40-50° (l). — & is volatile with steamy eas. sol. abs. ale. ether or CsHc- — G on 
htg. to 180° decomposes with loss of HC1. 

fFor prepn. from (S-naphthol (1:1500) <1) (2) or 4-cbloronapbthol-l (3:3720) (4) by 
chlorination see (l) (2) (3); from naphthalene 1,2,3,4-tetrachloride (3:4750) by oridn. 
with CrOj in AcOH see (5); for other methods see Beil. VI-612 ) 

0 dissolves in NaOH or Na^COj but on warming (or even long stdg. in cold) yields (6) 
ultramarine flocks which impart to ether a violet, and to benzene a deep blue violet, color 
(6). (Same result obtd. with KaFe(GN)« but not with pyridine (GJ.) 

Q on boil, with dd. HNOj is oxidized (!) to phthalic ac. (1:0820); but with CrOj in 
AcOH yields 2-chtoronaphthoqumone-l,4 (3:3580), volatile with steam, golden-yel. ndls 
from aq., ale., or AcOH, m-p. 116° (I). 

C is not affected by Sn + flic- HCl (3), or Na/Hg (3), but on htg. in AcOH with cone. 
HI (D =» 1.7) for 10 brs. gives (3) «-naphtboI (1: 1500). 

C dislvd. in 20 pts. 15% aq. KOH and shaken with 4 pts. (CHs)iSO« gives (94% yield 
(3)) of the methyl ether, methyl 2, 4-dichIoro-l -naphthyl ether, colorless ndls. from ale., 
m p. 58° (3). 

<g) 2, 4-Dichloro-l -naphthyl acetate: from C by htg. with AcCl (2); ndls. (from ale.), 
ro.p. 74-76° (2). 

3.-323G {!) Cteve, Ber. 91, 89J-S93 (18S8) (2) Zincite, Ber. 21, 1035-1035 (18SS). (3) Franxen. 

St&uble, J. prakt. Chent. (2) 103, 3S4-385 (1921/22). (4) Revcrdin, Kauffinano, Ber. 28, 3053 
(1S95). (5) Helbig, Ber. 28, 500 (1895). (6) Willstatter, Schuler. Ber. Cl, 370 (1928), 


3:3275 6-CHLORO-2-METH¥L- 
BENZOIC ACID 


M.P. 108° (l) 

102 ° ( 2 ) 

191 . 5 ° < 3)1 

Long slender colorless ndls. from hot aq, (2) or from HCl <1). 

(For prepn. of C from {^Moro-2-methylbenzamide (see below) fitself obtd. from 6- 
cMoro-2-methylbenzomtriie, mp. 82-83° (2)) by actn. of nitrous acid see (2); from &- 
anuno-2-tnetbylbcnzoic acid (1) via diazotixation and use of CujClj reactn. see (l) (3).) 

C on htg. with aniline, KjCOj, and copper powder yields <1) 3-methyldiphenylamIne- 
carboxylic ncid-2, cryst. from 50% ale., m.p. 145° dec. (1). 

(C melted and treated with Br* evolves HBr, and the prod, on wanning with dil. NaOH 
yields (3) 3-chloro-a-hydroxyphthalidc, colorless pi. from dd, ale,, m p. 138° (3) ) 

G-Chloro-a-methytbeniamide : scales from boUg. aq., m.p. 167° <2> 

indirectly os above.) * * 


COOH CgHjO.Cl Beil. S.N. 941 




3:3275-3:3298 


DIVISION A 


310 


3:3275 (1) Gleu, Nitzsche J. jrrakt. Chem. (2) 153, 213 (1039). (2) Kenner, Witham, J. Chen 
Soc. 119, 1458 (1021). (3) Levy. Stephen, J. Chem. Soe. 1930, 2788. 


3:3295 3,4-DrCHLORONAPHTHOL-2 


M.P, 108° {!) (2). 



CiqH«OCI2 


Beil. VI — 

VIj — ' 
VI 2 -(004) 


Small colorless ndls. from lgr. Sol. in cold K5CO3 soln. (2). 

[For prepn. from 0-naphthol (1 : 1540) via l-nitrosonaphtbol-2, chlorination with S0 2 Clj 
in tetrachloroethane to l-nitroso-3,4-dichloronaphthol-2, reduction to l-amino-3,<Mi- 
cUoronaphthol-2 and thence via diazo reaction to C see (1); for prepn. from 1,3,4-tri- 
chloronaphthol-2 by reduction with FeSC>4 + NaOH see (2).] 

C. treated with 1 molo HNOj yields l-‘nitroso*3,4-dichloronaphthol-2, golden-yel. cryst. 
from AcOH, m.p. not given (l). 

3:3295 (1) Marschalk, Bull. soc. chim. (4) 43 , 1367 (1928). (2) Herzberg, Spengler, Schmidt 
(to I.Q.), Gor. 431,165, Juno 30, 1026; Cent. 1026, JI 1106. 


3:3298 l,l,l-TRlCHLORO-2,2.b/r- 

(p-CHLOROPHENYL)ETHANE 

C‘ DDT*\“ p,p-DDT ") 


M.p. 108.5-109 (20) 

108-109° (1) cor. (27) (29) 

108° (2) (28) 

107-108° cor. (3) 

107° (4) 

100-107° (17) 

105-100° (5) 

105° (0) 

[See also l,\-dichloro-2,2-bis”{p<hlorophenyl)ethane, ” DDD " (3:3320).] 

Note that C is the remarkable insecticide to which so much publicity is currently being 
given. Despite the general fanfare the amount of real scientific data which has beea 
released at this writing is smalt, although very rapid publication is inevitable in the near 
future. No attempt can be made in this text to cover the utilization of C, but attention 
is drawn to two bibliographies (7) (8) containing respectively 174 and 418 references, al- 
though most of these are to general and nontechnical reports. For an extensive review 
of chemistry of CJ Bee (30). 

[For patents on utilization of “ DDT” as insecticide see (9) (10). — For studies of 
toxicology and pharmacology of “ DDT” sec (11) (12) (13) (14). — Note that C is by 
rabbits in part excreted as di-(p-chlorophenyl) acetic acid (3:4612), m.p. 166-166.5° u c. 

Colorless cryst. from 95% ale. — C is spar. sol. in 95% ale.; viz., 0.8 wt. % at 0 ,3.9 
wt. % at 48° (3); spar. sol. pet. ether of b.p. 30-60° (3); C is moderately sol. in CCI 4 , ether, 
or CHCls (3); cas. sol. in pyridine, dioxane, C«Hg, or acetone (3); for data and graph o 
wt. % solubility/temp, over range 0-48° see (3) cf. (25); for soly. of C in kerosenes seo 
(31). [For detn. of C in technical samples, i.e., in pres, of “ DDD ” (3:3320), by recryB n. 
from satd. ale. soln. of “ DDT ” see (26)-] 


CuHjCls 

ci O\ ? 

p-c —Cl 

c yh a 


BeU. S.N. 479 
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Note that technical C may contain some of the isomeric 1,1,1 -trichloro-2- (p-ch!o rophenyl ) - 
2-(o-chlorophenyl)cthnnc (3:1820) and /or polymers of chloral (3:5210); in fact, technical 
G of setting point 8S° contains about 70% C accompanied by 18% of the o-p isomer d- 
6% of the o,o ! isomer (25). — For extensive report on the compn. of technical grade C eee 
(29). 

(For optical crystallographic props, of C see (28).} 

PREPARATION OF C 

C is universally prepd by condensation of chforal or chloral hydrate with chlorobenzene. 
From chloral hydrate. (For prepn. of C from chloral hydrate (3:1270) with chloro- 
benzene (3:7903) + fumg HjSO* (8-10% SOj) (70% yield (2) (4)) or CISOjH (77% 
yield (32)) eec iodic, refs ) 

From chloral. (For prepn. of 0 from anhydrous chloral (3:5210) with chlorobenzene 
(3:7903) + cone. B£0« see (0) (15) (16).J 

CHEMICAL BEHAVIOR OF C 

Reduction of C. C on reduction with Na/alc. gives up all its chlorine quant, detn. of 
which comprises a method for the quant, detn. of C (14) 

(C on hydrogenation with II j 4- Pd/CaCOs in various solvents on slight warming gives 
according to conditions (18) various products of bimolecular reduction; these include 
2,2,3 1 3-tctmchloro»H,4 l 4*tctra-(p-chlorophen>t)bulane, cryst. from AcOEt, m.p. 271.5° 
(28% yield (18)), both higher-melting (229°) and lower-melting (174°) stereoisomers of 
i.S-dichloro-l.J^^-tetra-fp-chJoropbenylJbutene-S (former 3G% yield, latter in traces) 
(18), and perhaps other products; for much further study of these reaction products see 
the original reference (18) 1 

l0 on electrolytic reduction in ale. IICJ soln. gives (13% yield (ID)) at the cathode 
1 ,1 ,4 ,4-tctra- (p-chlorophcnyl )butyne-2, pr. from AcOEt, m.p 174° (19); note that this 
prod, on oxidn. with CrOj/AcOH gives (91% yield (ID)) 4,4'-dichlorobcnzophenone 
(3:4270), mp 145*.] 

Oxidation of C. Attempts to oxidize C with CrOs/AcOH have given (5) no identifiable 
products. 

Dehydrochlorination of C. *■' * ions can be caused to split out 1 HCJ 

yielding • 

C with ale. . jo- 20 min. (21) (for study of rate see (20) 

(27)) gives (yi» JWe (21). 81% (5)) 2,l-dichloro-5ii-(p>chlorophenyl)ethylene 

(3:2438) (for iw> of this reaction by detn. of ionized chlorine as means for detn. of C in 
spray deposit see (21) J 

0 with excess fJa(OH)* 8H-0 in ethylene glycol refluxed 10-12 hrs, gives (33% yield 
(24)) d\-(p-clilorophenyf)acctic acid (3:4612), m.p. 1GG-1GG.5* U.c ; this results by initial 
loss of HCl ns above and further degradation. 

0 in the pres, of minute amts. (e.g, 0.01%) of Fed* or AlClj at 110-120* loses HCl 
giving (22) cf. (34) l,l^liehloro-2,2-5w-(p<hlorophenyl)cthylene (3:2438). (See also 
below under behavior of C with AlClj -f Cell*.) 

ScB'mTcnos’ Ur-Acnoxs or C 

Bromlnatiott. No study of the lichavior of C toward Brj appears yet to have been 
reported. 

Chlorination. C in CC1| sola, with Clz + trace of PCI* in light at b p. of mixture for 

3 hrs. give* (73% yield (5)) l t 2^,2-tclrach!on>-l,I-(r!4.(p-chlorophcnyl)cthanc (3:2477) 
mp. 01-02* (5). 



3:3298 


l,l,l-TRICHLORO-2,2-hzs-{p-CRLORO PHENYL) ETHANE 


812 


Nitration. 0 on introduction of two nitro groups (no details) gives (6) a prod., ndk 
from ale., m.p, 148.0-148.3° (29), which is presumably 1 ,1 ,1-trichloro-l ,2-Ws- (4-ehloro-2- 
nitrophenyl)ethane,* note that this dinitro compd. has same m.p. as corresp. dinitro deriv. 
from “ o,p- DDT " (3:1820) but m.p. of a mixt. of the two is depressed (29). 

C on tetranitration with a mixt. (1:1 by volume) of fumg. HNO3 and cone. H2SO4 at 
100° for 1 hr. gives (23) l,l,l-trichloro-2,2-his-(4-chloro-3,5-dinitrophcnyl)ethane, m.p. 

223.5- 224.5° cor. (23). — [Note that similar tetranitration of “ DDD ” (l,l-dichloro-2,2- 
6is-(p-chlorophenyl)ethane (3:3320) gives (23) 1,1-di chloro-2 ,2-ins- (4-chloro-3, 5-di nitro- 
phenyljethane, m.p. 224.5-225.5° cor. (23); similar tetranitration of the o-p isomer of 
“DDT” (viz., l,l,l-trichloro-2-(o-chlorophenyI)ethane) (3:1820) gives a prod., m.p. 

229.5- 230° cor. (23). — For color reactions of these tetranitro derivs. with MeOH/NaOMe 
and its use in detn. of G see (23) (33).] 

Behavior with AICI3 + CeH«. 0 with anhydrous AlClj (1 mole) in large excess of 
CftH« reacts at room temp, evolving 2 moles HC1 and giving (10% yield (1)) 1,1,2,2-tetra- 
phenylethane [Beil. V-739, Vi-(371), V2-(G73)], m.p. 211°. [Note that the mechanism 
of this surprising result has not yet been explained; that by similar treatment the same 
tctraphenylethane is also obtd. in 25% yield from l,I-dichIoro-2,2-&ts-(p-chlorophenyl)- 
cthane (3:3320), in 10% yield from l,l,l-trichloro-2,2-diphenylethane (3:1420), and from 
the o-p isomer of “ DDT ” (viz., 1 , 1 ,l-trichloro-2- (o-chlorophenyl )-2- (p-chlorophenyl)- 
ethane) (3:1820), but not at all from l,l-dichloro-2,2-fci*-(p-chIorophenyl)ethylcne 
(3:2438); and that if chlorobenzene is substituted for CeHa no tctraphenylethane results 
from any of them (1).I 


3:3298 (1) Fleck, Preston, nailer, J. Am. Chem. Soe. C7, 1419-1420 (1945). (2) Darling, /. 
Chem. Education 22, 170 (1945). (3) Gunther. /. Am. Chem. Soc. 07, 189-190 (1945). (4) 
Jris, . , .... 5,71-74(1914); C.A. 39, 495 (1915), 

(5) -150 (1945). (0) Zeidler, Ber. 7, 1181 

f 187 and Plant Quarantine, 12 pp. (June 

“ pp. (May 1045). 

■ . 050 (1914). (10) 


504 

lze, 

ohl- 

tm. 

.... ■ 28, 
!) Brand, Bausch, 
1 , J. prakt. Chem. 
*28 (1912). 
c, Haller, J • 


J 
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3:3300-3:3325 

3:3300 2,3,6-TRICHLORO- 

(Tr 

CiqHsCU Beil. V-54G 

NAPHTHAiENE 

Vi- 

M.P. 100,5° (1) (2) 


Vr~ 


[For prepn. of C from 2,3-dich!oronaphthol-8 (3:4315) (2) or from 2,3-dichloronaphtha- 
lenesulfonyl chloride-8 (Beil. XI-164I {1} (2) (3) with PCU see indie, refs.] 

(C treated with CISO3H in CS2 and reactn. prod. conv. to salts as directed (1) gives 
salts of 2,3,5-triehloronaphthalenosulfonic acid-8 (eorresp sulfonyl chloride, m.p. 164" (l)).] 

3;3300 (l) Turner, ‘Wynne, J. Chem Soc. 1941, 247. 255-256. (2) Armstrong, Wynne, Chem . 
News 61, 275 (1890). (3) Armstrong, Wynne, Proc. Chem . Soc. 1890, 83; 1895, 79 

3:3320 l,l-DJCHLORO-2,2-Ms- CuHioCh BeU. S.N. 470 

(p-CHLOROPHENYL)ETHANE n y \ Cl 

(“DDD'V'M>'-DDD") \ 

«o"a l 

M.P. 100.5-110° (3} 

100.4- 110.2°«or. (5) 

108.5- 110° (4) 

This compd is closely related to’" DDT " (3:3298) and occurs (4) as minor impurity in 
technical grades of this compound. 

(For prepn of C from dichloroacetaldchyde (3:5180) or from 2,2-dichIor o-l - (p-chloro- 
phenyl )ethanol (4) with chlorobenzene (3:7903) + cone. HjSO« + fumg. H2SO4 (63% 
yield) see (4) ] 

C with ale. KOH refluxed 3 hrs. loses 1 HC1 giving (77% yield (4)) (5) l,l-dichloro-2,2- 
&«-(p-chlorophenyl)ethylene (3:1430). 

C on dinitration with 10 vola fumg HNOj at 50° for ^ hr. gives (90% yield (4)) a 
dinitro deriv.;cryat from ale , m.p. 178-179° (4). 

C on tetramtralion with a mixt. (1 : 1 by volume) of fumg. HNO3 + cone. HjSO* at 
100° for 1 hr. gives (l) a prod., m.p. 224 5-225 5° cor , which presumably has the structure 
l,l-dichtoro-2 > 2'6i3-(4-chloro-2,6-<linUrophenyl)ethane. 

C with anhydrous A1CU (1 mole) -f excess C S H« st ord. temp, evolves HC1 and gives 
(25% yield (2)) 1,1,2,2-tetraphenylethane, m.p. 211° (2). 

3:3320 (1) Bchechter, Haller. J. Am Chem Soc. 66, 2129-2130 (1944). (2) Flack, Preston, 
Haller, J Am. Chem. Soc. 67, 1419-1420 (1945). (3) Cristol, Hayes. Haller, Ind. Eno. Chem. 
Anal. Ed. 17, 470-473 (1945). (4) Haller, Bartlett, Drake, Newman, Cristol, et al., J. Am.’ 
Chem. So e 67, 1596, 1600 (1945). (5) Cristol, J. Am. Chem. Soc. 87, 1494-1498 (1945), 


3:3325 m-CHLOROPHENOXYACETIC ACID CsHtOjCI 

y-O.CHa-COOH 


Beil. S.N, 522 


M.P- 110° (i> 

109.7-110.2° cor. (2) 


Neat. Eq. 186.5 


IFor prepn. from nwMoropheno! (3:0255) by Me mtt eWowsceUe no. (3-13T0) nml 
aq. alk. see (1} (2)] 
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3:3325 (l) Ko^jch, J . Am. Chem. Soc- 53, 304—305 (1931). (2) Hzyez. Brsncb. J. Am. Chen. 
Soz. 65, 1565-1557 (10*3) 


3:3350 6-CHLORO-3-HYDROXY- Cl CrHsO-Q BeiL Vm — 

BETTZALDEHYDE / \cH0 VUIi-(526) 

(2-Chloro-5-hydroxy- ' 

benzaldehyde) 

1LP. 111 s (1) 

U0-5-llL5° (2) 

Colorless ndb. from dH. AcOH {1}. — Very slowly volatile with steam (1). — C has 
pronounced sternutatory props. (1) (3). 

{For props., from m-hydroiybcnzaldebyde (1:0055) via direct chlorination see (2); vA 
4-tntro-3-hydroxybenzaldebyde, reduct n. to corresp. amino cpi., and u^e of appropriate 
dhzo rezctn. see (1); for propn. from o-chlorobcnzaldehyde (3:6410) via nitration to 2- 
chlon>5-nitrobenzaldehyde, m.p. 78-79’, oximation, reduction to 2-etdoro5-fliainobenza]- 
doxime, m.p. 159-160°, and finally diazotization and hydrolysis see {!); for prepn. from 
4-chl on>3-tnethylphcnol (3:1535) see (3); for p repn. from p-chloropheno! (3:0475) by 
condepsation with chloral (3:5210) and subsequent alk. hydrolysis see (4)J 
C in 50% AcOH mononitrated as specified (1 ) gives mixt. of 2-nitro and 4-nitro products 
eas. sepd. by volatility of latter with steam (1): 2-Hltro-6-chloro-3-liydroiybenzaIdchjde: 
yd. ndls. from diL AcOH, m.p. 130* (5), 138 s (3). {Corresp. p-nitropheiQdbydrazoiie, deep 
or .-red ndls. from AcOH, m.p. 250-257° dec. (5); semicarbnxone, yd- ndls. from ale., m.p. 
249-250° dec. (5).] 4-intro-0-chloro-3-hy(Iroxybe2zaldehyde: deep yd- ndU- from AcOH, 
m.p. 104° (5) (3). [Corresp. p-nitrophenylbydrazone, brick-red ndls. from AcOH, m.p. 
284-255° dec. (5); semicarbazone, yel. pL from ale., m.p. 260-267° dec. (5J.) 

C in aq. contg. NaHCOj treated (1) with Me^SO* yields 0<bloro-3mptboi5'benzalde- 
byde, m.p. 02’ (1). {Corresp. oxime, ndls., m.p. 101-5° (1); p-citropbenylhydrazoae, old- 
gold ndls., m.p. 229° (1).) {This methyl ether on oxidn. with KMnO< (1) yields 6-chIon>- 
3-raethoxybenzoic acid, ndb. from dil. AcOH, m.p. 170-171° (1).J 

<@ 6-Chloro-3-bydrcxybenzaldoxime: colorless ndls. of monohydrate from dil. sic-, 
from aba. ale. in anhydrous ntfl3-, m.p. 146-147° (1). 

6-Chloro-3diydroxybenzaldehyde ph enylhy draron e : tmrecorded- 

<g 6-Chloro-3-hydroiyhenzaldehyde ^-nitrophenylhydrazone : red ndls. from diL da, 
m.p. 250-251° (1). 

6-Chloro4Wiydroxybeszaldehyde 2,4-dinitrophenjlhydrazone: unrecorded- 

0 6-Chloro-3-hydrozybenz3ldehyde semicarbazone: pale yd- ndls., m.p. 236° (1). 
3:3330 (1) Hod^on, Beard. J. Chrnn. Soc. 1526, 151-154- (2) BisseB. Kraus (to National 
Aniline and Cbem. Co.). U.S. 1.776,803, Sept- 30. 1930; Cent. 1531, 1 159; C.A. 24, 576S-5763 
(1930). (3) Friedlander, Schenck, Ber. 47, 3046-3047 (1914). (4) Haakh, Smola, ArninM 
141,159, March 25, 1935; Cent. 1935, II 439. (5) Hodgson, Beard, J. Chm. Soc. 152C, 2034- 


3:3375 2,4 T 5-TRICHLOROBEKZALt)E- Cl CrHjOCb Beil. VII -238 

HYDE Cl/ VlHO 

N — Cl 

VLV. 112-113° (1) 

_ 110 - 111 ° ( 2 ) 

Colorless ndl3. from cone. ale. soln. (I). — Insol. boilg. aq. but volatfle with stesm.— 
Eas. sol- sic., ether, CeHc, CHCb, CS~- 
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3:3375-3:3380 


{For prepn. of C from 2,4,5-trichlorobcnza! (di)chloride (3:6910) by hydrolysis with 
fumg. HjSO* (I), with warm cone. H;SCb {3), or with aq. in s.t. at 260° (2) sec indie, refs,] 
(C on oxidn. with KMnOj should yield 2,4,5-trichlorobenzoic acid _(3: 4630), m.p, 164®, 
but this reaction is not actually reported in the literature; note that C in air oxidizes only 
slowly OM 

(C with NoiSOj under press, gives (4) 5-chlorobcnzaldehydedisulfonic acid-2,4 {Beil. 
XI-325J ] 

(0 with anhydrous NaOAc on htg. (Perkin synthesis) gives {!) 2,4,5-trichlorocmnamic 
acid, m.p. 200-201° ] 

{For use of C m prepn. of dyestuffs see (5) (3) } 

2,4,5-Trichlorobeazaldoxime: unreported. 

2,4,E-TrichIoroben2aldehyde phenylhydrazone: unreported. 

2,4,5-Trichlorobenzaldebyde p-ni troph enylhydrazon e : unreported. 

— — 2,4,5-Trichlorobenzaldehyde 2 } 4-dkutropbenyUtydra2one: unreported. 

3:3375 (2> Seelig. Ann. 237, 147-149, 151 (1867). (2) Beilstein, Kuhlberg, Ann. 152, 235-233 
(1869). (3) Fischer, Ger. 25,827, June 23, ISS3, Fnedtindtr 1, 42 (1877-87). (l) Geirj- tad 
Co., Ger. 198,909, Jun6 1, 1908, Cent. 1908. II 214; [C.A. 2, 2733-2734 (190S)J. (5) P-rK- 
Clemo (to British Dyestuffs Corp ), Brit. 165,658, July 2S, 1921, C.A. 16, 835 (192S). 


3:3380 4,6-DICHLORORESORCINOL 


M.P. 113.2° (1) (2) 

112-113° (3) 
108-109° (4) 



Be2. VI - 830 

YI;-(403) 

VIH819) 


Cryst. from Igr. — C is very sol. aq. (forms hydrate, m.p. 70°) ( 1 ); 0 is es_ *-7 
ether (1). — {For bactericidal action of 0 see (3).] ‘ 

(For prepn. of C from resorcinol (1 :1530) with A^'-dkhlorourea see {l);fhm 
resorcinol (3:3100) with S0 2 C1 2 (96% yield) see (3) cf. (4); (the prods. c( czp 


249° (5), and m.p. 101°, b p 254° (6), may have been impure samples of C/J '* 
(C with A T ,JV'-dichIorourea 4- KBr gives (2) 2-bromo-4,6-djch]ororesor-ivJ — 


P- 101*1 


fC with jV,jV -dicfalorourea -F KI gives (7) 2-}odo-4,5<bchlororesoniz4 «■„.*» 
(C with ethyl or-ethoxyacetoacetate in ale. NaOEt gives (4J 6JWHV,~ 
bydroxycoumarin, m.p. 236°.J ’ "**' 

Note that C does not (6) (9) condense with phthalic anhydride. 


@ 4,6-Dichlororesorciuol dimethyl ether: ndls. from ale., m.p. jjg* m 
IXG-XIT" (3). [From C with MejSO, + aq. alk. (31 (9>J ’ '“-US* 

3;33S0 {$) IaUioaherstov. J. Gen. Chtm. W.SS.R.) 3. 164-171 (I9^n. 

C~A. 23, 1675 (1934). (2) Likhosherstov, J. Gen Chem. (USJS.P \ a 1K4 ’ J 

* — ■ 
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3:3400 1,3,7-TRICHLORONAPHTHALENE CxoH^CU Beil. V- 545 



MJ>. 113° (1) (2) {3} 

112.6-113° (4) 

Ndla. from ale. 

[For prepn. of C from 1,3-dichIoronaphthalenesulfonyl chloride-7 [Beil. XI-1S3] (5), 
from 1,7-dichloronaphthalenesulfonyI chloride-3 [Beil. XI-182] (6), from 3,7-dichloro- 
naphthalenesulfonyl chloride-1 [Beil. XI-162] (5), from 3-chloronnphthaiene-l,7-Wj- 
(sulfonyl chloride) [Beil. XI-215] [7), from 7-chloronaphthalene-l,3-5ta-(sulfon3 r l chloride) 
[Beil. XI-212] (1) (3) (0) [7), from 1-mtronaphthalenedisulfonic acid-3,7 [Beil. XI-216] 
{3) (4), or from 7-chloro-3-naphtholsulfonic acid-1 (2), each with PCI5 as directed, see indie, 
refs.; for formn. of G from 0-chloronaphthalene tetrachloride (1,2,3,4,6-pentachlorotetralin) 
[Beil. V-493] with ale. KOH see (8).] 

[C treated with CISOjH in CS2 and reactn. prod, conv. to sodium salt as directed (1) 
yields sodium l,3,7-trichloronaphthalenesulfonate-7 (corresp. sulfonyl chloride, m.p. 
138° (I).] 

3:3400 (!) Turner, Wynne, J. Chem. Soc. 1941, 247, 253-254. (2) Battegay, Silbermann, 
Kienzle, Bull. eoc. chim. (4) 4D, 718-719 (1931). (3) Armstrong, Wynne, CAem. News 61, 93 
(1890). (4) Al6n, Ber. 17, Referate. 437 (1884). (5) Armstrong, Wynne, Chem. News 61, 275 
(1890). (6) Armstrong, Wynne, CAem. News 70, 69 (1879). (7) Armstrong. Wynne, Chem. 
News C2, 165 (1890). (8) Armstrong, Wynne, Chem. News 61, 285 (1890). 


3:3410 a-CHLOROTRIPHENYL- / / \\ r-m C W H U C1 Beil. V- 700 

METHANE V\ , V l -(346) 

(Triphenylchloromethane; Vj-(615) 

triphenylmethyl chloride; 
trityl chloride) 


M.P. 113° (1) B.P. [310° at 20 mm. (22)1 

112-113® (2) (3); cor. (8J 230-235° at 20 mm. (23) 

112° (4) (5) {6} (46) 

111-112® <7) (9) 


111® 

(10) (11) 

110.5-112® 

(12) 

110-112° 

(13) 

110.0-110.5° 

(14) 

109.2° 

(15) 

'109° 

(16) 

109-110° 

(17) . 

108-112° 

(18) 

108-111° 

(19) 

106-109° 

(20) 

106° 

(21) (50) 

105-109° 

(30) 


Colorless (12) or pale greenish-yellow (7) (8) cryst. from hexane + AcCl (1), dry ether 
(9), Igr. (7) (8), or dry C«H„ + pet. ether (12) (17). — Ord. G frequently cents, two kinds 
of crysts., white and yellow, both melting at 110-1121 (13). C from CCLt crys . wi 
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3:3410 


1 mole solvent; G from acetone cryst. with mole solvent; in both cases solvent is lost 
R t 92* but not readily in air at oni. temp. (24). — {For study of x-ray crystallography of C 
sec (25 M — Note that C cannot be werystd. from SfcOH or EtQH without more or less 
complete conversion to the corresp. trityd ethers (see also below under behavior of C with 
alcohols). 

C may be stored satisfactorily m ord. screw-top bottles, provided they are well sealed 
with paraffin (7) — On long exposure to moist air, however, C is hydrolyzed (sec also 
below) to tnphcnylcatbinol (1:5985), m p. 161-162"; for f p./compn. diagram of system 
& -f triphcnylcarbinol, eutectic, m.p. 100°, eonig. 90% C, see (26). — Samples of partially 
hydrolyzed C may be purified by recrystn. from H wt. of C«He contg. 5-25% acetyl chloride, 
the latter reconverting the triphcnylcarbinol to C (7). _ 

C is cas sol. in ether, C«H« {100 g- CjHj d»s. 85.8 g. C at 25° (35)), CCL, CHCL, or CSc, 
but is much leas sol. in pet. ether (19). — Solos- of C in acetyl chloride (27) (29), benzoyl 
chloride (27), hot 1,1,2,2-tctrachIorocthane (acetylene tetrachloride) (27) (28), dichloro- 
ethylcnc (2S), nitrobenzene (27), SOClj (27), SO-Clj (29) are yellow; for study of effect 
of temp see (27) — Solns. of C in liq. SOj arc also yellow (29) and conduct electric current 
(30) (31) (32); for study of molecular weight of C in !»q SOj sec (33). — 6 is very sparingly 
sol. in liq. NHj but soln conducts elect, current (34). 

{The protracted arguments on the constitution of C and of trityl derivatives in general 
(controversy over carbonium and quinonoid forms, etc.) cannot be detailed within the 
scope of this book; however, for leading references since 1920 sec (36) (37) (3S) (39) (40) 
(41) (42) (43) (44) (45); for earlier references sec Beil. V-700 1 

PREPARATION OF C 

The two best-studied preparations of C arc those from triphcnylcarbinol (1:59S5) with 
AcCl (3:7065) in Call* (03-95% yield (12)) and from CCl< (3:5100) with Cell® + A1CU 
(S4~S6% yield on AlCh used (7) (S)). Note, however, that many other methods have 
also been used ns recorded below. 

From triphenylcarbinol (1:6985). {For prepn. of C from triphcnylcarbinol with AcCl 
(3:7065) directly (79% yield (46)) or in C«H* roln. (93-95% yield (12)); with oxalyl 
(dikhloridc (3:5000) (47); with HQ gas in dry Cell# (48) (for study of equilibrium sec 
(49)) ccmtg. CaCIj (9) or in diovanc at 50* for 22 hrs. (86% yield (14)); with cone. HCl in 
AcOH (79% yield (50)) or in Csllj + ZnClj (85% yield (51)); with PCI* directly (52) or 
in Igr. (5.1) or m C*H S (29) or in C«H* + ZnClj (90% yield (51)); with PCU 4- ZnClj in 
C«H» (92% yield (51)); with SOCJ* in Celle (97% yield (5i)); with SiCL in C*H« or Igr. 
at 40* (51), or with COClt (3:5000) in CeH« *f CaCTj (5) sec indie, refs.) 

From other triphenykarbinol derivatives, (For prepn. of G from K triphcnylcarbinolatc 
mth COClj (3.5000) in toluene (5); from triphcnylmcthory — MgBr, (Celli)jC— OMgBr 
(from benzophenone + QlLMgBr), mth AcCl in Call* (37% yield (55)) or with COClj 
in toluene (14% yield (55)); from triphcnylcarbinol ethyl ether (sec also below) with A1CU 
m C8* (56) or with AcCl (46) (57) sec indie, refs.) 

From various other trityl derivatives and relatives. (For prepn. of G from n-bromotri- 
phety.lmrth.inr (tntxl bromide) with AgCl in C*ir 4 in s.tat 2 00" for several days (50% 
yield (57)); from <*-aitunotnphenylmcthane (trity Limine) {Beil. XI 1-1 343, Xlii-(557)J 
with NU, Cl in liq. Mli (34), from triphenyimeihylpho*phimc acid l (C»II »)jC (PO) (OH )-] 
mth I'd* (3 mold) at 70* (91% yield (20)); from triphenjlmcthanc (1:7220) with fCl\ 
at 160* for 2 hrs. {65% yield (88)) or with N'OCl at 150’ (39) see indie, refs ] 

{for prepn. of C from tnphcnj bertyi chloride (Beil. 1X-713, IX t- (309)] by loss of CO 
on htg at 129-150* (60) or at I7O-1S0* (61); from L'»-(tripbenyiroethyl) peroxide (DdL 
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VI-716, VIi-(350)] with CI2 + a little I 2 in boilg. CCl* soln. for 3 hrs. (40% yield (23J) 
see indie, refs.] 

From benzene with various polyhalogenated methanes. [For prepn. of C from C t H £ 
(1:7400) with CC!< (3:5100) in pres, of AJCI3 (84-86% yield on AICI3 used (7) (8); 70- 
85% yield (18)) cf. (62) (63) (64) in CS3 (97% yield (19)) see indie, refs.; for use of FeCh 
(31% yield against 77% with AlClj under otherwise same conditions (10) cf. (65)) see 
indie, refs.] 

(For prepn. of C from CcHs (1:7400) with CHCI3 (3:5050) + A1CU at 50° see (22).] 

(For fonnn. of C from CeHe with dichloro-difluoro-methane (“ Freon ")-f- AlClj see (C6).] 

From various chlorotoluenes. (For fonnn. of C from benzotrichloride (3:6540) with 
CeHs in pres, of metallic U (67), Ti (68), Ce (69), or Cr (21) see indie, refs.; from benzal 
(di)chloride (3:6327) with C&H 8 + AlClj see (22).] 

From various chlorodiphenylmethanes. (For fonnn. of C from a-chlorodiphenylmethane 
(benzohydryl chloride) (3:0060) (22) or from a, cr-dichlorodiphenylm ethane (benzophenone 
chloride) (3:6960) (70) with CjHa AlClj see indie, refs.l 

From other miscellaneous sources. (For formn. of C from pentaphenylethane (Beil. 
V-755, Vi-(386), V*-(711)] with PCls at 170° for 2 hrs. or refluxed in CeHj (5S), or (to- 
gether with other products) with HC1 at 150° (71) or on evapn. of soln. in SO2CI1 (72).] 

CHEMICAL BEHAVIOR OF C 

Pyrolysis of C. C on htg. at 200° (52) (73) or 250° (53) or at 150° in pres, of P2O5 (74) 
loses HC1 and yields both triphenylmethane (1:7220), m.p. 92°, and B-phenylfluorene 
(Beil. V-720, V-i(355), Vs-(630)], m.p. 147-148°; note that 9-phenylfluorene is also fonned 
from C in various other reactions such as with POClj on distn. (23) or with Mo wt. of mossy 
zinc refluxed in CsHj for 5 hrs. (75). 

Reduction of C. C is reduced to triphenylmethane by many different types of reducing 
agent (e.g., C in anhydrous formic acid (1:1005) at 100° evolves CO 2 + HC1 and gives 
(yield: 79% in 30 min., 90% in 2 hrs. (4)) triphenylmethane (1:7220); C in EtOH treated 
with cone. H;SO« at 70-80° gives (76) (17) triphenylmethane accompanied by acetaldehyde 
(1:0100); C is reduced by diethyl ether in the presence of AlClj (56) (77), FeClj (65), or 
ZnClj (78) to triphenylmethane (1:7220), acetaldehyde (1:0100) and ethyl chloride 
(3:7015) also being Formed; other reagents which effect reduction of C to triphenylmethane 
(1:7220) include hydrazobenzene in boiling C$H# (79), cyclohexadiene-1,3 (dlhydroben- 
zene) + HgCl* (SO); Zn + AcOH (50) (reaction here is complex, and various other prods, 
may be formed according to conditions), and dry HjS at 150° (81)]. 

Oxidation of C. C is not readily oxidized: C with silver oxide in dry C&Hg or ether give 5 
(78) a little fuehsone, (C 8 H s )^=CeH<=0 [Beil. VII -5 20, VHi-(290)], m p. 16S°, together 
with other amorphous products difficult to purify; note, however, that C in alcohol-free 
acetone with KMnOj in same solvent instantly reduces the KMnOj and gives (100% yield 
(85)) triphenylcarbinol (1:59S5). 

Hydrolysis of C. 0 with aq. hydrolyzes to triphenylcarbinol (1:59S5) + HCI: e-g-, 

C on shaking with aq. at ord. temp, is 85% hydrolyzed in 48 hrs. (26) cf._(82) (S3) (in this 
connection note m.p./compn. diagram (26) of C + triphenylcarbinol); C with boilg. aq- 
rapidly and completely yields only triphenylcarbinol. 

[For study of hydrolysis of C by aq. in acetone (84), in dioxane (14), or by aq. HCI (35) 
see indie, refs.l 

C dissolves in cold cone. II2SO4 yielding (S6) (48) (87) a golden-yellow soln. with evolu- 
tion of HCI (88) (86) (48) and formn. of triphenylcarbinyl hydrogen sulfate; dilution of 
this sohj. with aq. ppts. (99% yield (S6) (4S)) triphenylcarbinol (1:5985). 
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[C dissolves in phenol with deep n^ytarAMmi deteetoblej'a, how- 
wtih it becomes noteless some p-tritylphcnol [Beil. 

viraf vt-(3MJl *» ats ° fonnwl 1851 (6ee ,bo Mow under ****** 0t ° 

with phenols)-! 


behavior of C with other inorganic reactants 

Wrrn Souls of Voniora Imwuno Acids 


IT, tfi Sails of Hydro}, en Peroxide 

... „„ in mirt. treated with 50% KOH gives (00! trityi 

1C in acetone with 30% ... w pi, pyridine hydrochloride, 


treated with 5UVb ae“ 

1- "■ p „ , C -<£oH (isolated as its addn. cpd. with pyridine hydrochloride, 

™,TStcS^oac*N- H a. I33 ° dK ' )l “ compamed by 

some triphenylcarbinol (l:5085).l (5-11% yield) ins-trityl peroxide, 

[C in CeH, with aq NaiOa as 1 1 ©» ' rf b mucb 

i * 


Will Sells cj Halogen Hydrides 

s. u, alkaline-earth salts. [C with nlknli Suoridcs seems not to have been 
With alkali or alkane eiulh l f ^ ^ m . p . ] M ’ (0), has been prepd. 

studied; note, however, th IS 5 1F ( ilh ccly! fluoride (85) 1 

hy other means, viz., irom npheng “^.th HI , , or j, ^ HJJt in 

SSU converted to trltyl bromide [Beil. V-7M, 

V i-(348), Vr (017)1, m.p. 152’.) acetone at 0’ see (93); note, however, 

[For study °* v-706) , m.p. 13?, is doubtless formed, yet more or less 

that, although t y triphcnylmcthyl (or its reaction prods.) occurs also ) 
se w'th me^chtorldes C with many metallic chlorides forms double salts (eg, 0 with 
(81) a cpd , C AlCSi, dark-yellow very hygroscopic cryst. from intro- 
p' C 1 4 . c/A dec abt 122-125’; C tn nitrobenzene with SnCU gives on addn. of dry 

S a cpd., 6 SnClt (30) (57) (87) (94); C with BbCl, gives (57) a cpd. 
SbcC rcd ^st.; C with BCfa pn. a cpd., C.BCU (G). etc.). 


With Sails of Hydrogen Sulfide 

If with ale NaSH (from o!c. NaOEt satd. with HiS) (81) ef. (95) (00), or 5 with KB* 
• l S 5 lent ells triDhenylthioc arbinol (Beil. VI, -(352)1, cryst. from abs. ale. or ale, -t 
nlSF'mn ’l07 ’ m (95) ■ -C with ale. NazS ns directed gives (21% yield (95)) !»> 
CHCIs, m.p. I _ Noto o)so that tjs-trityl disulSde, cryst- from C 5 Hi + pet 

SS.'mp 1 i57‘ t d“ 8 "( !,5> [Beit- VI, -(353)], is nlso known blit ptepd. indirectly (SI) (05 

TTiiA OlAer Sails of Inorganic Acids 

,» -.V. on. in bn SO» (23), Cill. (97), or nt 120-130* for 15-20 min. (98) cf. (49 
■ ° Ttritvi Bolfate (Beil VI-717, Vlr-(351 )1- — C with AgCIO, in nitrobenreno + CtH 
«1W. (Beil! VI-717, AH, -(351)1. -O with AgCrO, in GiHa givt 
(STcMITO ffi-trityl chromate [Beil. VI-717]; note that this salt is also obtd. Iren, <- wrt 
CiOi in CjH« or CCL 
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IG with NaNs in C 8 H 6 refluxed 20 hrs. gives {100% yield (102)) trityl azide [Beil V-T03 
Vi-(349), V2-(618)L colorless cryst., m.p. 64° (102), 65° {103). —For study of reaction of 
G with silver hyponitrite and dccompn. of the transient trityl hyponitrite see {104) ] 

With Metal Oxides 

[C with HgO in dry CeH 6 , ether ^ CSs, or CHCU as directed {78) cf. (105) {106) gives 
(50-85% yield (78)) di-trityl oxide, cryst. from xylene, m.p. 237-238° (106), 235-237° 
(78) (105). • — Note that G with AgjO in CeHe undergoes oxidation (cf. above); note that 
C with C1O3 in CgHs or CCI4 gives {101} di-trityl chromate [Beil. VI-717],] 

With Metals 

With alkali metals (or their amalgams).^ [C in dry ether with 1% Na/Hg on shaking 
at room temp. (2) (8) (107) (108) (109) or C with Na in liq. NHj (112) gives tritylsodium 
(sodium triphenylmethyl) [Beil. XVIi-(5S9)]. C with K in liq. NH 3 gives (112) trityl- 
potassium. — C in dry ether with excess Li/Hg, Rb/Hg, or Cs/Hg in absence of air 
gives (113) corresp. trityllithium, tritylrubidium, or tritylcesium. — For behavior of C 
with calcium in liq. NHj see (112). — In th‘13 connection note that C in dry ether, CjHs, 
or CS2 in absence of air and under CO2 with molecular Ag (91) cf. (117), Hg (91), Zn (91) 
(114) (115), or C with Cu brofize in C 8 He + EtOAc (11G) or in s.t. at 80-110° in dark (117) 
gives triphenylmethyl (trityl); note also that C with Zn + AcOH in the cold gives (50) 
triphenylmethane (1 : 7220) + trityl, but the same mixture if heated gives triphenylmethane 
+ l-benzohydryl-4-tritylbenzcne [Beil. V-761], m.p. 231° (118), 230° cor. (119), the latter 
under certain conditions attaining as high as 70% (50) (118).] 

With Zn. [C with Ho wt. of mossy zinc refluxed in C 8 H6 for 5 hre 1 pves (75) 9-phenyl- 
fiuorene (see also above under pyrolysis of C). — For behavior of C with Zn in EtOAc 
see (120).] 

With Mg (in dry ether). C with Mg in dry ether in the pres, of 1* as directed gives 
(96% yield (13)) cf. (121) of corresp. R — Mg — Cl cpd., viz., trityl — Mg — Cl [Beil. XVI-942, 
XVIi-(556)). — [The former controversy as to whether this can exist in a more reactive 
quinonoid structure (a) or a relatively less reactive carbonium (0) structure cannot be 
reported here (for references see above Beilstein citation), nor can space be taken for a 
full account of its reactions.] — Note, however, that this RMgCl cpd. with CO2 gives 
(yields: 91% (2), 87.5% (121)) (122) (59) triphenylacetic acid [Beil. IX-712, IX:-(309)], 
m.p. 264-265° dec. (122); for study of adverse influence of triphenylcarbinol or of benzalde- 
hyde see (121). 

With Nitrogenous Inorganic Reactants 
[C dislvd. in C#H 8 and said, with dry NHj gas (123) (124) repeatedly (125), or <5 in 
naphthalene with dry NHj gas at 130° (126), gives (45% yield (126) ) tritylamine (triphenyl- 
methyl-amine) [Beil. XII-1343, XHi- (557)1, pr. from abs. ale., m.p. 102° (126), 103-164° 
(124), 105° (127) (corresp. B.HCI, spar. sol. aq., m.p. 244° (127)).] 

[C with NHjOH (from NH 2 OH.HCI in MeOH/NaOMe) in CeHe gives (73-75% yield 
(3)) (128) cf. (129) jV-tritylhydroxylamine [Beil. XV-33, XVi-(ll)], pr. from CeHe/pet. 
ether, m.p. 130-135° (3), 124-135° u.c. (12S); for study of rearr. of tins prod, see (129).— 
For study of N-methyl ether of this prod., viz., N-trityl-N-methylhydroxylamine (similarly 
prepd. from C with N-methylhydroxylamine) see (130) (131); for study of the isomeric 
O-methyl , ether, viz., 77-trityl-O-m et hylhydroxylamin e (from G with metboxyamine), 
see (132).] . , 

[C with hydrazine hydrate (2 moles) in ale. at ord. temp. (232) or in dry ether under 
reflux (233) or in dry pyridine at 45-50° (234) gives (63% yield (234)) N ^V'-di-tritylhydra- 
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zinc (a, </-bydrs ro t riph enylmethane) (Beil. XV-5S2, XVj-(184)}, m.p. 212° (234), 216-220° 
dec, (235), often accompanied (232) (233) by some A^-tritylbydrarine [Beil. XV-551, 
XW(lS4)n 

BEHAVIOR OF 0 WITH ORGANIC REACTANTS 
With Organic Htokoxt or Mekcapto Compounds 
With Alcohols 

0 with alcohols gives the corresp. ethers of triphenylcarbinol. With the lower mono- 
hydric ales this conversion can occur merely on solution and warming, but higher flics, 
usually require htg., use of metal alcoholate, use of an acid acceptor (pyridine), etc. 

With methyl alcohol. 0 with MeOH (1:G120) in CsH« for 10 min. (133), or C with 
MeOH/NaOMe refluxed 4 hrs. (134), gives (55% yield {134}) triphenylcarbinyi methyl 
ether (o-mc t ho xytri p he nylme t hane ) , cryst. from MeOH, m.p, 83.5-84® (133), 82.5-83° 
(134), 82.0-82,0° (134) (130), 82° (64); note, however, that this product crista in dimorphous 
forms; the lower-melting form just mentioned sometimes (134) (135) changes to a higher- 
melting form, m.p. 80.0-96.5° (134) (135); note also that the m.p. of this methyl ether is 
clo<c to that of the ethyl ether (see below) but that a mixed m.p. of the two is depressed 
(13C). — [For studies of hydrolysis of the methyl trityl ether to triphcnylmcthane (1 :7220) 
and formaldehyde (1:0145) see (134) (13C); for prepn. of its addn. cpd., m.p. 90-91°, with 
PkOH sec (13S) 1 

With ethyl alcohol. 0 with abs. EtOH (1:6130) on warming (l) (4) (5) (52) or even 
shaking 1 min. at ord. temp. (139), or C with abs. EtOH/NaOEt (9) (56) (134) (139), 
gives (yields; 83% (13S), 50% (134)) triphenylcarbinyi ethyl ether (<*-cthoxytriphenyI- 
mcthanc), cryst. from abs. ale., ether, or pet. ether, m.p. 84° (5), 83° (1) (9), 81.2-81.8° 
(134), 81.3° (56), 81° (4) —Note that the m.p. of this prod, is almost identical with that 
of triphenylcarbinyi methyl ether (above) but that a mixed m.p. of the two is depressed 
(137). — [For study of pyrolysis of this ethyl trityl ether yielding triphenylmethane (1 : 7220) 
,nnd acetaldehyde see (134) (136); for study of its cleavage with AcCl (3; 7065) (57) (46), 
with AlCli in CS- (50), or with EtOH/HCl (2G) see indie. refs.; for conversion with boilg. 
anhydrous formic acid to tnphcnylmcthane (1 :7220) sec (4),) 

With oflhtT monohydrit alts. {C with n-PrOH (1 :G150) in dry pyridine at room temp, 
for 20 hrs. (140), or C with n-PrOB/NaO n-Pr refluxed 4 hrs. (134), gives (10% yield (134)) 
trityl n-propyl ether, cryst. from n-FrOH/pet. ether, m p. 55° (140), 50.5-52.5° (151). — 
0 with isopropyl ale. (I -6135) in dry pyridine at room temp, for 20 hrs. (140) or C with 
isopropyl alc/Xft isopropylatc under reflux gives (50% yield (134)) trityl isopropyl ether, 
m.p. 113“ (140), 1129-113.8° (134), 111.7° (56). — C with n-BuOH (1:6180) + sodium 
n-butylate gives (40% yield (134)) trityl n-butyl ether, oil, b.p, 196-19$* at 5 mm. (131). — 
For prepn. of corresp. tntyl ethers from *rc.-butyl ale (1:0155) (134), isobutyl ole. (1:6165) 
(134), isoamyl ale, (1:6200) (131), cetyl ale. (1:5315) (I40J, allyl ale, (1:6145) (140), 
bcntyl ale. (1 :61S0) (134), cyelohexanol (1:6115) (140), see indie, refs.) 

[Tor prepn. of corresp. trityl ethers from (-menthol (1 :5940) (152) (153) (154), d-bomeol 
(1:5990) (152) (153), or cholesterol (1:5973) (152) see indie. refs.J 
(Note, however, that C with K triphcnylcarbinolate docs not give the expected prod, but 
rather (96) p-hydroxytriphcnylcarbinol in the form of its anhydride fuchsone; the expected 
ditrityl ether has t>cen obtd. from C by action of HgO (sec above).] 

With various Important substituted mcmohydric alcohols. [0 with £-roethoxyelhano! 
(methyl “cdlceolve ") (1:6105) in pyndme gives (S0-S5% yield (141)) trityl 0-methoxy- 
ethyl ether, m p 105.5-106 0° u e, (141), 16i* (142). — C with 0-cthoxycihanoI ("eello- 
Bolve M ) (1 : 6110) in pyridine at 100° for 5 hr». gives (92% yield (141)) trityl 3-ethoxyethyl 
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ether, m.p. 79.0-79.5° u c. (141), 77-7S° (143). — C with /J-isopropoxyethyl ale. (isopropyl 
“ cellosolve ”) (1:6413) in pyridine gives (50-50% yield (141)) trityl /5-isoproposyethyI 
ether, m.p. 71.0-71.5° u c. (141).— -C with P-benzyloxyethyl ale. (benzyl “cellosolve”) 
(1:6533) in psridine gives (50-70% yield (141)) trityl 0~benzyloxyethyl ether, m.p. 76-77° 
u.c. (141). — C with 0-phenoxyethyl ale. (phenyl “cellosolve”) (1:6518) in pyridine 
gives (75-S5% yield (141)) trityl 0-phenoxyethyl ether, m.p. 123.5-124.0 u.c. ( 141 ).) 

[G with 0-(£-methoxyethoxy)ethyl ale. (methyl r ‘ carbitol ”) (1:645S) in pyridine gives 
(55-60% yield (141)) trityl P- (0-methoxyethoxy)etbyl ether, m.p. 5S-59° u.c. (141).— 
Note that the trityl ethers of 0-(/j-ethoxyethoxy)ethyl ale. (“carbitol”) (1:6470) and 
of (0-n-butoxyethoxy )ethyl ale. (butyl “carbitol") (1:6517) are unreported.) 

■With various polyhydric alcohols. (For 0 with carbohydrates see separate section 
below.) 

(C with ethylene glycol (1:6465) in pyridine may according to conditions {141} give 
either or both of the two possible ethers, viz., ethylene glycol monotrityl ether, m.p. 105- 
105.5° uc. (141), 104.5-105-5° (144), 102-103° (143), 98-100° (140) (corrcsp. benzoyl 
deriv. ro.p. 5S 5-59 5° (144); corrcsp. p-nitrobcnzoyl deriv v mp. 155-156° (144)), and/or 
ethylene glycol ditrityl ether, m.p. 190° u'.c. (145), 187-1SS 0 u.c. (141), 185-186° (140) ) , 

[C with propylene glycol (propanediol-1,2) (1:6455) in pyridine gives (146) propylene 
glycol ditrityl ether, m.p. 176 5-177.0° u.c. (HG).J 

[0 (2 moles) with diethylene glycol (1:6525) in pyridine gives (60-70% yield (141)) 
diethylene glycol ditrityl ether, m.p. 157.5-15S.0° u.c. (141); note that corrcsp. diethylenc 
glycol monotrityl ether has m.p. 112.5-113.5° u.c. (141).] 

(C (2 moles) with triethylene glycol (1:653S) in pyridine gives (45-60% yield (141)) 
triethylene glycol ditrityl ether, m.p. 142.0-142.5° u.c. (141); note that this prod, is di- 
morphous, and an unstable form, m.p. 130.5-131.5° u.c., sometimes obtd. can be converted 
to the stable higher-melting form by htg. at 125° or by grinding in acetone (141).) 

(0 with glycerol (1:6540) may give mono-, di-, or tritrityl ethers acc. to conditions; 
glycerol cr-monotrityl ether, m.p. 93-94° (147), 92-94° (140), but also sometimes in another 
form of m.p. 108-110“ (147) (I4S), 109-110° (149); glycerol w^'-di trityl ether, m.p. 174- 
177° (150), 174-176° cor. (151), 170-171° (140); glycerol trityl ether, m.p. 196- 

197° (147) (150). — Note that the relationships of these three ethers are subtle; e.g , the 
monoether at 180-190° is converted (147) into the n.a'-diether; the latter in turn at 260° 
gives (147) the triether.) 

(C (4 moles) with pentaerythritol (1:5S50) in pyridine gives (145) a tetratrityl ether 
m.p. above 350°.) 

With carbohydrates and their relatives. C has recently been much employed as a 
trityJating agent for compounds of the carbohydrate group. This use started from the 
original (erroneous) impression that G etherified hydroxyl groups only if the latter were 
primary. However, although C does in general react preferentially with such primary 
hydroxyls, and this reaction has been proposed (155) as a means for the detection of primary 
ales, in the presence of secondary and/or tertiary alcohols, yet such primary tritylatiou 
is not specific. Abundant evidence is already available (156) (157) (15S) (159) that second- 
ary hydroxyl groups undergo tritylation. Although the scope of this booh cannot be 
extended to a detailed treatment of the use of G as tritylating agent in the carbohydrate 
group, yet a few brief citations may be of service as leading references. 

With various tetrahydric alcohols. [For behavior of C with mescr-erythritol (1:5S25) 
and pentaerythritol (1:5850) see (145).] 

With various pentahydric alcohols and pentoses. [For behavior of C with adomtoj, 
arabitol, xylitol, fucitol, rhamnitol, and epirhamnitol see (145); with arabinose, ribose, and 
xylose see (160); with various derivatives of these see (158) (167) (16S).] 
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With various hexahydric alcohols and hexoses. {For behavior of C frith mannitol 
{145} (1G1), sorbitol {145), dulcitol {162) see indie. refu ; frith d-glucose (103) (104) (165), 
with d-galactose {165), with fructose {160} {186); with various derivs. of these see {159} 
(169) {152} (170) {171} {172} (173).} 

With various disaccharides. {For behavior of 0 with sucrose (174) , maltose (174), turan- 
ose (175) see indie, refs.) 

With various polysaccharides. {For behavior of 0 with mfSnose (174), glycogen (176), 
starch (17 7), cellulose (177>, and nrabogahetan (178) see indie, refs.] 

With thiols (for thiophenois see below). C with mercaptans yields tbs corresp, trityl 
thioethers [eg, C with MeSH in dry ether or CgHs gives (179) (180) trityl methyl sulfide 
{Beil. VIi-(352)), Ifts. from MeOH, m,p. 105° {179); C with EtSH similarly gives (179) 
{180} trityl ethyl sulfide (Bed. VIi-(353)), cn.p. 125° (179). — C with Na tripbenylthio- 
carbinolate in ale- on htg. gives (95) d> trityl sulfide, m.p 182° dec- (also obtd. from 0 
+ abs. ale. NajS) — For tsityl&tian with C of SH groups in mercaptoaeetic acid, a- 
mercaptopropiomc acid (tbiolacric acid), d-mercaptopropiomc acid (thiohydracrylic acid, 
a-mercaptosuccmic acid (thiomalie acid) see (I80)J. 

With phenols. G with phenols (as with alcohols) gives in general the corresp. trityl 
ethers; however, with phenols there is a further complication in that pjfW 
of the tntyl radical of the ether nr •>«*—* ' ’ 


^ with KOC«H , (89) U81) cf (182) or NnOCgH, (139) (182) 

in dry ether gives (yields: 90% {139}, 71% (181), 70% (18 2|) trityl phenyl ether («-phe~ 
noxytriphenylme thane ) {Beil. VI-716, VL-(350)|, ro.p. 103’ {89} (105) /»«*} » A ' M ’ 
accompanied by some p-tntylpheno! **.*-•*-- . . ■ , 

(304)1, m.p. 282° (182), 280° (179); note 

may represent as much as 74% yield { •• 1 „ .... .xuin me former by use of 

" Claisen’s alkali " (182), was ongmaliy (89} overlooked; note, also, that 0 with phenol 
(1:1420) in pyridine at 100° for V/ 2 hrs. gave 28% yield (165) trityl phenyl ether, while 
C with phenol at 130-140° for 4 hrs. gave (182) c f. (1701 only 1 5% of this product and 
98 5% of the isomeric p-tritylphenol.) 

With the 8 cresoh. (6 with o-crcsol (1 : 1400) in pyridine at 110° for 5-6 (1S3J {181} 

(184) or C with sodium o-cresolatc in drv ."**■ n • *, Is: 31-53% 

(183) *- 1 -' • 1 * I ' ‘ ■ * ' jy as much 

^ 26 ( ; ■ . ■ ' , m p. 186° 

(185) , ' • 1 ■ ■ *• " ’• _ , - • I , vj svim sodium o-cresolatc in excess 

o-cresc — « nrs, (183) or 0 with o-crcsol at 180° for 5 hrs. (181) or in pres, of 

ZnCl a at 180° for % hr. (181) gives (33% yield {183}) 4- 1 ri ty 1-2-methylphen n f — Note 
that this latter cryptophenol was originallv 
structure a 1 
(186} (187} c I.' ■ * ■ : ■ 

(C with th 
yield (185)) 
prod., viz , 4 

• ‘ . bi luu- for 7 hrs. (181) or 5 hrs. (191) (26} or 

V ...uu bouium p-creaolate in dry ether refluxed 2 hrs. (185) gives (yields; 80% (191) 
50-60% (1 85}) tntyl p-tolyl ether, the latter being definitely trimorphous and occurring 
in three forms; viz,, m.p. 114° (185), 113-114° (191) (192) (26); mp 95° (193J {194}; an£ j 
mp. 81° (181) (193) (194) (note that the lower-melting forms tend to convert to the' 114° 


iss the 
3 since 


1 ' V (53% 

expected nuclear tritylation 
the Infer has subsequently 
' ’ (190), 213° (186) l 
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type (194)) accompanied by a trace of a ciyptophenol, presumably 2-trityl-4-metbyl- 
phenol, m.p. 182° (185) (190), also obtd. (64% yield (190)) from C with sodium p-cresolate 
in excess p-c resol at 130-140° for 3 hrs.] 

_ With other phenols. [For further examples of nuclear tritylation of phenols by use of 
C with isochavibetol and isoeugenol see (196) cf. (26); with 2-hydroxynaphthoquinone-l 4 
see (197). — For formn. of di-trityl ethers from pyrocatcchol (1:1520) (140) or from 
hydroquinono (1:1590) (198) see indie, refs.] 

With thiophenols, C with thiophenol on htg. (199) or in C 8 H 8 soln. on refluxing ]/ 2 hr. 
(180) (179), or C with NaSC«H s in ether at ord. temp, for.18 hrs. (200) (201), gives (yield 
aim. quant. (199) (200), 9G% (180)) trityl phenyl sulfide, m.p. 106.5° (180), 106° (201), 
105-106° (199) (200), 105° (179); this prod, on oxidn. with CrCh/AcOH gives (199) the 
corrcsp. sulfoxide, m.p. 163°, but is unaffected by H 2 0 2 (199) [for corresp. sulfone, mp, 
175-176° (210), seo below under reaction of C with salts of organic acids (sodium benzene- 
sulfinate)]. 

[For corresp. sulfides from 0 with o-thiocrcsol, p-thiocrcsol, a-thionaphthol, 0-thio- 
naphthol, 2,4-dinitrothiophcnol see (201 ).J 

With enols or cnolates. [For examples of reaction of C with the cnol form of diphenyl- 
acetaldehyde (202), methyl diphenylacetate (202), or with stilbenediol Ws-Mgl cpd. (203) 
Bee indie, refs.] < s 

BEHAVion op C with Ethers 

C with various aliphatic ethers in the pres, of suitable catalysts yields triphenylmethane 
and an aldehyde [e.g., C with diethyl ether in the pres, of A1CU (50) (77), FeCh (65), or 
ZnCl 2 (78) gives triphenylmethane and acetaldehyde; although the latter is lost by poly- 
merization the method is standard (77) for prepn. of triphenylmethane (1}7220)J. 

[Note, however, that with aromatic ethers nuclear tritylation occurs: e.g., 0 with anisole 
(1:7445) 4- SnCU at 100-110° for 1 hr. gives (45% yield (204)) 4-tritylanisole,'m.p. 200.5° 
(204) ] 

Behavior of 0 with Organic Acids 

(For salts of organic acids see below.) 

C with AcOH even nt 13° (133) (146) cf. (50) is in equilibrium with trityl acetate (see 
below) 4- HC1. — G with thiolacetic acid (CH3COSH) gives trityl thiolacetate [Beil. 
VI-721, VIi-(353)j, m.p 138° (179). — C with thiolbenzoic acid (C«H 5 COSH) in toluene 
gives (85% yield (ISO)) trityl thiolbenzoate [Beil. IX-422, IXi-(170)] ( m.p. 187.5-188° 
(180). — C with free thiocyanic acid in CcH® gives (97% yield (180)) trityl thiocyanate,' 
m.p. 139° (180) (see also below). 

Behavior of G with Salts of Organic Acids 

C with Balts of organic acids normally reacts to yield the corresp. trityl esters. 

C with AgOAc in dry ether or C«H 8 on shaking at room temp. (57) or in CeHe refluxed 
2 hrs. (46), or C shaken with NH^OAc in C$H 8 at ord. temp. (205), 'gives trityl acetate, 
cryst. from AcOEt 4- lgr., m.p. 87-88° (46) (57). — C with AgOBz in CsHe at 60° for 
4 hrs. gives (96) trityl benzoate, m.p. 165-166° (96). — Note that in analogous fashion 
C might be expected to react with silver salts of p-nitrobenzoic and 3,5-dinitrobenzoic 
acids to give corresp. esters, but these are unreported. 

[C with excess dry Ag 2 C03 in dry C«He shaken 24 hrs. gives (60-80% yield (106)) (105) 
ditrityl carbonate, cryst. from xylene, m.p. 209° dec. (106), 205-210° (105); this prod, on 
htg. in xylene in pres, of Cu pdr. decomposes (106) (105) into C0 2 and ditrityl ether, m p. 
237-238° (106) (see also above under C with HgO).] 

[G with ‘excess Hg(CN) 2 at 150-170° for 1 hr. gives (aim. 100% yield (53)) on extraction 
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with C«Hfi {53} {206) {207) trityl cyanide (triphenylacetonitrile) [Beil IX-714, IXi-{309)J, 
pr. from AcOH, m.p. 129* (20S), 127 5 5 (53) J 
[0 wdb mercury fulminate in dry CaHs under cooling gives (65% yield (208)) trityl 
cyanide oxide, (CsHg^CNO, ncUs. from ale., tn p. 153—254° (20S ) } 

with KSCN in dry C^H 6 shaken at room temp, for 2 days gives (209) tntyl thiocyanate 
(Beit. VI-721), m.p. 137° (209) (see also above under C with organic acids (HSCN)).} 

(C with sodium benzenesulfinate in dry ether gives (210) trityl phenyl sulfone [Beil. 
VI-721), Ifts from ether, m.p 175-178° (210); note that corresp sulfoxide (see above under 
behavior of C withthiophenol) has m.p. 163°. — Similarly, C with sodium p-toluenesul finale 
m dry C«H'« gives (179) tntyl p-tolyl sulfone {Beil. VI j- (353)), m p. 173° (179).) 


Behavior or C with Oroanometaluc Compounds 
This topic cannot be fully expanded within the scope of this hook, but the following 
examples will serve as leading references. 

With organo-aUcali compounds. [C with Li n-butyl in pet ether for 9 days gives (26% 
yield (211)) 1,1,1-triphenyl pentane, m.p. 153-154° (211) — C with Li Cells give3 (212) 
free trityl isolated in form of {20% yield) ditrityl peroxide 1 
[C with Na n-butyl or Na trityl m hq NKj + toluene (112) or <5 with Na trityl in dry 
ether (10$) gives free trityl. — 6 with Na + tetrapbenylethylene as directed gives (213) 
pentaphenylethyl ] 

Wilh RMgX compounds- C with MeMgBr (214) or 0 with MeMgX (215) gives no gas 
(216) cf. (217) (218) but couples giving (yields: 95% (214), 70% (215)) 1,1,1-triphenyI- 
ethano (a-metbyltnpbenylmethane) [Beil. V-700, V|-(350)j, cryst. from ale., m.p. 94-95° 

(214) (215), 04,8-95 0° (15); note that this prod, is also obtd, from MeMgBr with trityl 
acetate (61% yield (219)) or from K trityl with Mel in hq NHj (85-94% yield (220)). 

[Q with EtMgBr in dry ether reacts rapidly and quant. {221 J yielding (215) not only 
the expected 1,1,1-tnphenylpropane [Bed. V-7121, tn.p. 51° (215), but also (215) triphcDyl- 
methane (1 7220} and ethylene } 

{0 with »-PrMgBr in dry ether gives (215) not only 1,1,1 -tripheny Ibutaue, m.p. 79° 

(215) , but also considerable tnpheaylaethane (1:7220). — C with iso-IYMgBr in dry 
ether gives (215) not only l,l,l-triphenyl-2-methylpropane, b.p. 233-234° at 21 mm. (215), 
hut also much i ripbeftylisel hat)e (1 . 7220).} 

(C with CslliMgBr in dry ether or GjH 6 gives a email yield (25-30% (222), 10-12% 
(139), 5-10% (215) (223)) tetraphenytaethane [Beil. V-738, Vi-(371), V*-(072}}, mp 
281-282° (22-1) (225), b p. 431° at 760 mm (225), hut the principal product (yield: 50-77% 
(222), 47.4% (226)) is 4-benzohydrylbiphcnyl (p-pbenyltetraphenylmethane) (Beil. V-738, 
Vj-(C72)], mp. 111° (226), 112-113° (I1G); for explanation and study of this reaction see 
(222) — Note that C with CeHjMgt behaves differently giving (227) cf. (170) triphenyi- 
methyl and biphenyl (1:7175) } 

(C in CeH« with benzyl MgCl m dry ether gives (100% yield (215» (228) 1,1,1,2-tetra- 
phcnylethane (Bed V-740, Vj-(372), Vj-(G74)], m.p. 144® (215), 143 5-143.7° (15). — C 
with bcnzohydryl bromide + Mg m dry ether (215) cf. (230) (or better trityl MgBr + 
benzohydryl bromide (229) cf. (230)) gives (90% yield (229)) pentaphcaylethanc [Beil. 
V-755, Vi-(3S6), V r (7U)L m.p, io air 1CC-17S° (229), in Ns 182-185° (229). — c with 
trityl MgO gives {230) free trityL) 

(For behavior of 0 with phenylacetylenyl MgBr giving trityl-phenylacctylene or with 
acetylcoc4f>-MgBr di-tritylacetyleae (hexaphenyibutyne-2) see (231 }.( 
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Behavior op C with (Organic) Amines 

(For C with NH 3 , NHjOH, NHjNHj, etc., sec above under C with inorganic nitrogen 
compds; for C with arylhydrazines see below.) 

C vnth Primary Amines 

[C with MeNH 2 in C 8 H 8 in pres, of NaOMe gives (125) trityl-AT-methylamine [Beil. 
XI 1-1344, XII i- (557)1, m.p. 73° (125) (236) (corrcsp. B.HC1, m.p. 216° (125)).] 

With aromatic prim, amines. C in C 8 H 8 with aniline in ale. refluxed 15 min. gives 
(80% yield (228)) (57) iV-tritylaniline [Beil. XII-1344, XII r (557)], cryst. from ale / 
ether, m.p. 149-150°, (57), 148-149° (237), 140° (228) [note that this prod, with its 
wt. ZnCl 2 at 160° for 15 min. rearranges (228) to p-tritylaniline [Beil. XII-1348], ndls. 
from toluene or ale., m.p. 250° cor. (225), 249° (228); note also that C is claimed to form 
with aniline an addu. cpd., m.p. 180-190° (34)J. 

[0 in CgHg with o-toluidine in ale. refluxed 15 min. gives (228) iV-trityl-o-toluidine, 
m.p. 142.5° (228), 142° (237) (238), 140-142° (57); this prod, with ZnClj at 160° for 15 
min. rearranges (82% yield (189)) (228) to 4-trityl-2-methyIanilinc, m.p. 216° (228), 
215° (189) ( not to cr-(2-amino)-/J,0 J 0-triphcnylethane as originally supposed (228) cf. (189)). 
— C with m-loluidine directly has not been studied nor has the other expected product, viz., 
JV-trityl-m-toluidinc, nor its ream prod., been reported. — C in CeHs with p-toluidine in 
ale. refluxed 15 min. gives (228) N-trityl-p-toluidinc [Beil. XII-1344], m.p. 180° (228), 
177-178° (85), 177° (238), 176° (237): this product with ZnCfe at 190° for 30 min. does 
not (228) rearrange.] 

[C with p-aminobiphenyl (p-xenylamine) in C 8 H 6 on htg. gives (82% yield (239)) 
iV-trityl-p-xenylamine, pr. from C 8 H 8 , m.p. 179.5-180.5° (239); note that this prod, does 
not rearrange.] 

C with Secondary Amines 

With aliphatic sec. amines. [C with M^NH in C 8 H 8 gives (65% yield (240)) trityl- 
dimethyl-amine, cryst. from abs. ale., m.p. 95-97° (240), 97° (236).] 

With aromatic sec. amines. [C with diphenylaminc might first be expected to give 
JV-trityl-diphenylamine, ndl3. from toluene, m.p. 172° (241), which has actually been prepd. 
by other means (241) (242) (243); however, C with diphenylamine (244) in hot C 8 H 8 (243) 
or pyridine (165) or the above N -trityl-diphenylamine with diphenylamine HC1 in CjH# 
or in hot AcOH directly (243) gives the ream, prod., viz., 4-trityl-diphenylamine (4-amlino- 
tetraphenylmethane), m.p. 242° (243) (244), 240“ (165). — For use of these and related 
prods, as antioxidants see (244) (245). — For analogous behavior of C with di-p-tolylandne, 
di-p-amylamine, aDd di-(p-dimethylaminophenyl)amine see (243).] 

[For behavior of C with A^jV-diphenyl-p-phenylenediamine yielding a blue meriquinoid 
salt, m.p. 182-183°, see (246) (247) (248); with indole and with 2-methylindole giving 
iV-trityl derivs. see (196).] 

With heterocyclic sec. amines. [0 with piperidine in CaH 8 yields (179) AMritylpiperi- 
dine, ndls. from ale., m.p. 153° (179).] 

& with Tertiary Amines 

With aliphatic I er -amines. [C with Me 3 N in acetonitrile + CHCI 3 at room temp, 
ppts. a prod,, m.p. 190-195° dec. (249), of compn. 2 (CbH 5 ) 3 COH.(CH 3 )3 N.HC1 from which 
extraction with aq. leaves triphenylcarbinol (1:5985), m.p. 161°, or from which extraction 
with C 6 H 6 leaves the trimethylamine HC1. — For analogous behavior of G with 
see (249) ] 
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With aromatic /er-amines. [C with 3 wts. diznetbylaniline at 100-1 15° for 8 his. gives 
(42% yield (250)) 4-tntytdimethylanilme (4-dim ethylamin o-tetraph eny Imethane), cryst. 
from ale., m.p 204-205° (250), 208° (251).] 

With heterocyclic ter-amines. [C with pyridine does not give a simple quaternary salt; 
however, C with pyridine in nitromethane + CHCI3 (249) or in EtOAc (249), or C in dry 
pyridine with exactly 1 mole H 2 0 (84) (252) (165), gives a definite prod., cryst from acetone 
(249) or CHCL (42), m.p. 176° (42), 174° (34) (253) (165), 172-174° (84), 170-175° (249); 
this prod, is formulated as either (C«Hg)aC.OH CjHsN.HCl (249) or a3 (CjHj^CCl.- 
GjHsN.HjO (84) (252) (42) ) 

Behavior of C with Arylhtorazines 

With moaoaryihydra2ines. C with phenylhydrazine (2 moles) in dry ether at room 
temp, gives (90% yield (254)) N-tntyl-A-phenylhydrazine [Beil. XV-581, XVi-(I84)], 
cryst. from boilg. abs. ale , m.p. 136-137° (251), 148° (255). [Note that this prod, is 
easily oxidized (dehydrogenated), e.g , with nitrous oxides (100% yield (254), 80% (256)) 
or Brj/aq. (100% yield (257)) giving tritylazobcnzene (CeHs)iC — N=N — C$H S [Beil. 
XVI-85J, m.p 113-114° (254), 110° (255), 110-112° (256) (for study of thermal decompn. 
of this prod, sec (258)).) 

(G with p-mtrophcnylhydrazine in a large vol. CgHg gives (257) cf. (256) AMrityldV- 
(p-nitrophenyl) hydrazine, m p. 170° (250) ] 

With diarylhydrazines. [C with N,N-(un8y>n.)-diphenylhydrazme (2 moles) in CeH« 
refluxed 20 mm. gives (259) N'-trityl-A'.N-diphenylhydrazine, m.p. 136-137° (259). — 
C with A.iV'-diphenylhydrazme (hydrazobenzene) (2 moles) in dry ether under CO2 
refluxed 16 hrs, gives (259) A'-trityl-A\A>diphenylbydrazioe, m.p. 107° (259) On this 
connection recall also that C with hydrazobenzene in boilg. C«Hj is in part reduced (79) 
to triphenylmethane) ) 

Behavior of 0 with Amides 

[C (2 moles) with urea (1 mole) in dry pyridine at 100° gives (165) cf. (179) N,N'- 
ditritylurea, cryst. from ale. with 2 EtOH not lost on air drying, m.p. 245° (165); note that 
A-tntylurea (prepd indirectly (124)) has m p. 234-235° dec. (124). — C (1 mole) -f 
thiourea in pyridine at 100° for 1 hr. gives (165) cf. (179) N-tritylthiourea, cryst. from 
CgHg, m.p. 222° dec. (165), 217° (17D).J 

Behavioh of 0 with Htdrazides 

[C with free semicarbaside (NH2CONH.NH2) in pyridine at 0° gives (8S% yield (260)) 
l-tritylsenucarb&zide, cryst. from abs. ale. with 1 EtOH, m.p. 186-188° dec.; the Solvate 
ale. is lost in vac. at 110° after 6 hrs and m.p. rises to 190-192° (260).} 

[C with primary bydrazidcs (acylhydrazine) in general reacts to give A'-trityl-iV-acyl- 
hydrazines which upon suitable dehydrogenation give AGtrityl-iV-acyl-azo compounds; 
the topic cannot here be expanded but for many examples see (260) (261).] 

©Triphenylmethane (1:7220): lfts from ale. [From 0 in anhydrous formic acid 
(1 : 1005) at 100° for 2 hre. in 90% yield (4).] 

® Triphenylcarbinol (1:5985): cryst. from CgHg or ale., mp. 161-162°. [From C on 
boilg. with aq ) 

0) Trityl methyl ether: cryst. from MeOH, m.p. 82-83°. (See text above under be- 
havior of C with alcohols ) 

® Trityl ethyl ether: cryst. from EtOH, m.p. 83-84°. (See text above under behavior 
of G with alcohols.) 
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® //-Tritylphthalimide: tbls. from ale., m.p. 172° (179). [From C with K phthalimide 
at 200° {I79J.J 
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(ICS) MQllcr, Der. 64, 1822-1823 (1931). (169) Walters. Hociett. Hudson. J. An. Gen. <,c. 
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{191} Schorigin, Mataroff-Seml j anski, Ber. Cl, 2519-2521 (1928). (192) von Alphen Tin- fa 
95. Note 13 (1930). (193) van Alphen, Ber. Cl, 275-277 (1928). (194) van Alphen’ Ber 51 

491(1938). f-“-i n. " . ■ { . SiS’ 

Hirotani, Ber e , , f , . . ' , ' 

Schmidlin, W SI. . ( ; ■. / fJ 
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(204) Unger, Ann. 504, 284 (1933) ; . . ■ ■ . |;, ■ 
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3:3415 3,4'-DICHLOROBENZOPHENONE CuHjOCI, Beil. S.N. 653 

(m-Chlorophenyl p-chloro- 
phenyl ketone) 

M.P. 112.6-113.4° (1) 

[For prepn. of C from l,l-dichloro-2-(m-chlorophenyl)-2-(p-chlorophenyI)ethylene 

(3:9863) by oxidn. with Cr0 3 (41% yield) see (l).] 

® 3,4' -D i chlorobenzophe non e 2,4-dinitrophenylhydrazone: m.p. 258-260° (1). 

3:3415 (1) Haller, Bartlett, Drake, Newman, Cristol, et al., J. Am. Chem. Soc. 67, 1601-1002 
(1945). 
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SOLIDS 


3:3420-3:3432 


3:3420 5^-DICHLORONAPHTHOL-l 



CioHjOClj 


Beil. VI- 613 
Vlx— 
VIj— 


a 

M.P. 114—115° (1) 

Cryst. (from CS 2 ) (1). — Spar. sol. hot aq. (1). 

[For prepn. (in very poor yield) from 7-(2,5-dichlorophenyl)paraconic ac. [Beil. XVIII- 
422] by distn. sec (1) ] 

0 with FcClj gives a white turbidity, changing on wanning to flocculent violet ppt. (1). 
C in alk. soln. coupled with diazotized naphthionic acid (1-naphthylaminesulfonic acid-4) 
gives dark violet color (1>. 

[For use in dyestuff industry sec (2) (3) {4),[ 

<gi 6,8-Dichloro-l -naphthyl acetate: yellowish pr. from CS 2 + lgr., m.p. 144-145° (1). 

3:3420 (l) Erdmann, Schwechten, .Ann 275, 285 (1893). (2) Aktien Gea. fQr Anilin Fabnkation, 
French 617,558. May 7, 1921; Cent. 1921, IV 194. (3) Soc. Cbem Ind. Basel, French 593,751, 
Aug. 31, 1025, Cent. 1920, I 1048. (4) Soc. Chem. Ind. Basel, Swisa 185,148, Sept. 16, 1936; 
Cent. 1937, I 1561. 


3:3432 CHLOROMALEIC ACID Cl— C-COOH C^HjOxCI 

h-I^-cooh 

M.P. 115* (t) (2) 

111-115’ (31 H) 

[108° after sintering at 95° (5) (6)] 

[Sec also chlorofumaric acid (3:4853).[ 

Cryst. from AcOH/CHClj, ether /CHCI 3 , ether /pet. ether, or ether alone.' — Eas. sol. 
ale , ether, AcOH;_spar. sol CIICI 3 or CgHe; insol. pet. ether. 

[For prepn. of C from meso-ee, a'-di chlor osucci nic acid (3:4930) with NaOAc/dil. AcOII 
on boilg. (5) (1), or from its neutral sodium salt in aq soln. on boilg V 2 hr. (4), sec indie, 
refs ; from chloromalcic anhydride (3:0280) by hydrolysis with aq. and subsequent evapn. 
sec (4) (5) (6) (7); from 3,5,5,5-tctrachloro-4-kctopentcn-2-oic acid-1 (" 0-(trichloroacctyl)- 
0 -chloroacrylic acid ”) [Beil. 1 11-7331 on 21 hr. stdg. at room tcrap. of its soln. in excess 
10% aq Na 2 CO* sec (G); from chloromalconitrilc (b.p 185° at 753 mm., 71.0-71.5° at 10 
mm., flf =■ 1.2293, ni° - 1.48014 (9)) by hydrol see (9).) 

C on htg. at 180° loses II 2 0 yielding (G) chloromalcic anhydride (3:0280). 

C although unchanged by cone. IICI at onl. temp, for as long as 10 days (4) is by re- 
peated evapn with cone HO (7) Uomerized to chlorofumanc acid (3:4853). 

0 in nq soln with Zn filings is dchalogenatod yielding (4) fumaric acid (1:QS95); 0 
(as NajA) in aq soln with 1% Na/IIg gives (4) mainly succinic acid (1:0530) accompanied 
by some fumaric acid (1*0S95). 

0 readily reduces aq. KMnO«. 

[C readily combines noth Br 2 if heated in s.t. to 100° (7).] 

C behaves normally as a dibasic acid: eg, titration with standard dil. aq. alk. gives 
Neut. Eq 75 3; for study of electrometric titration see (1). 

[Saha: IvllA, eas. sol. aq (dif. from corresp salt of chlorofumarie acid (3:4853)), e.g 
100 g. of ita said, nq soln at 15° cont 29.2 g of KHA (7); for crystallographic data see (7). 


Beil, H - 752 
Ui- 
H 2 -(G4G) 
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— NaHA.3B 2 0, eas. sol. aq. (7). — A&A, insol aq. (7). — BaA.2H 2 0 {4} (5) (6), spar, 
sol. aq. — CaA.4H 2 0 (4). SrA.4HH 2 0, spar. sol. cold aq. (5). — PbA, insol. aq: (4).] 

[C on stdg. at ord. temp, with Blight excess 0.76 N aq. KOH gives chlorine ion only 
Ko as rapidly (4) as the isomeric chlorofumaric acid (3:4853).] J 

The acid chloride corresp. to C, viz., chloromaleyl (di)chloride (3:6158)" q.v., has been 
reported only by indirect means. , > ' 


Dimethyl chlcrromaleate: oil (see 3:9351). ' * 

Diethyl chloromaleate: oil (see 3:6697). 

® Chloromaleanil [N-phenyl-chloromaleimide]: ndls. from boilg. ale,, m.p. 170” (8). 

1 [From aniline salt of C (or of chlorofumaric acid) on htg. for a few minutes at 170- 
180° (8); note that this prod, on htg. with aniline yields (8) a-anilinosuccinanil [Bed. 
XXI-554, XXIi-(432)I, yel. cryst. from acetone + QHe, m.p. 232° (8), and that a 
little of this latter cpd. which may accompany the former is readily removed from it 

, by washing with warm C^Hj (8).J 

<p ChJoromaletc p-chioroani! {iV-(^*chJorophenyI)chloromaIeinimideI: pi. from hot ale., 
m.p. 175° (8). [From p-chlorooniline salt of C on htg. for a few minutes at 170-180® 
( 8 ).] 

® Chloromaleic p-bromoanil [5f-(/>-bromophenyl)chloromaIeinimide]: microcrystn. 
powder from boilg. ale., m.p. 190® (8). [Rrom p-bromoaniline salt of C on htg. for 
a few minutes at 170-180® (8) ] 



set., Acaa. to y. nut/, w/ 


3“ "'•* T' 9 *' (2) Stelling. Z. phyrik. 

II' .A (1925). (4) Michael. 
. " • 1 1 ■ • ler Riet, Ann. 280, 224- 

.t Chem.Soc. 53, 706-708 

■ r’h ■ ( Mommaerta, Bull, clause 

L\... 1717, • , : ■ .73,3621 (1944). 


3 : 3445 2,7-DICHLORONAPHTHALENE 


M.P. 116° (10) 

114-115® ti.e. (1) 
114“ (2) (3) 



CjoHjCh 


Beil. V - 544 
V|— 
V r {446) 


Cryst. from ale. or C5H3; sublimes under reduced press. — Eas. sol. boilg. ale. 

[For prepn. of C from naphthalene-2, 7-Ws- (gulf onyl chloride) [Beil. XI-217I (4) (1), 
from 7-cbloronaphthalene-2-sulfonyl chloride [Beil. XI-181] (4) (5), from 7-bromonaph- 
thalene-2-sulfonyl chloride [Beil. XI-184] (7), from sodium 7-hydroxynaphtbalenesulfonate- 
2 [Beil. Xl-285, XIi-(67)] (3) by htg. with PC1 5 as directed, see indie, refs.; from 7-eulfo- 
naphthyIamine-2 [Beil. XIV-763, XIVi-(736)] by treatment of the corresp. diazomum 
chloride with PCls in POCI3 see (8); from 3,6-dichloronaphthalimide or 3,6-dichloro- 
naphthah’c acid (3:4870) with HgO 4- aq. in s.t*. 6 his. at 200-210® see (10)] 

C on oxidn. with dfl. HNO3 (D = 1.21) in s.t. at 140® yields (9) 4-chlorophthalic acid 
(3:4390), mp. 157®. 

[C on mononitration yields (9) a prod., m.p. 141.5-142®.] 

[C on treatment with chlorosulfonic acid in CS2, followed by conversion as directed (11), 
yields mixt. of two sulfonic acids; the major prod, is 2,7-dichIoronaphthalenesul/onic acid*3 
(corresp. sulfonyl chloride, m.p. 166®, corresp. sulfonamide, m.p. 218® (12)), the minor 
prod. (10% of total) is 2,7-dicHoronaphthalenesulfonic acid-4 (cori-esp. sulfonyl chloride, 
mp 152®) (11)] 



CHAPTER IX 
VISION A. SOLIDS 
(3:3500-3:3999) 


-2 /V / \oH CioHjOCl Beil.Vt-G49 
VI,-(603) 


ether, AcOH, CeHj, GHCI3, CS2 — Sublimes in 
naphtbol-2 (3:2965), m p 101° to 79-88* (2). 
phthol-2 (3:3600) with FeSO* + NaOH see (4); 
'2) (3) with Na/Hg in dil. HC1 sec (2) (3); from K 
KI-282, XIr(66)) \%*ith 3 moles PC1 6 at 165° as 

press and at elevated temp, yields (5) 6-chlord- 
AcOH, m.p. 260° (5) 1 

) in s t. at 190-200* gives (6) 4-chIorophthalic 
’1-125* (3). 

ndls. from much ale., m.p. 146-147* (2). 
\nd shaken with m-nitrobenzoyl chloride (2).] 
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from pentachlorobenzene (3:2290) with N / 2 MeOH/NaOMe at 180° in s.t. for 7% hrs. 
(note that some of the iosmeric 2,3,4,5-tetrachlorophenol (3:3523) is also formed) see 

(DJ 

C in aq. behaves as a fairly strong acid, K at 25° «= 3.3 X 10 -6 (2), and can be directly 
titrated with N } 10 aq. NaOH (3) (1), Neut. Eq. = 232. 

C (1 wt. pt.) added to HN0 3 (D — 1.5, 6 wt. pts.) in 20 pts. AcOH at 10°, and after 
1 hr. poured onto ice, gives (65% yield (4)), 2,3,5,6-tetrachloro4-nitrophenol, ndls. from 
AcOH, m.p. 148-149° dec. (4) (corresp. acetate, ndls. from dil. ale., m.p. 113-114° {4}). 

(§> 2,3,6,6-TetrachIorophenol methyl ether (2,3,5,6-tetrachIoroanisole) : ndls. from ale., 
m.p. 88° (1). (From C with alk. + MejSOi (1).] — [Note that this prod, on nitration 
with 4-5 wt pta. HNO 3 (Z) = 1.5) at 0° gives (95% yield (4)) 2,3,5,6-tetrachloro4* 
nitroanisole, ndls. from dil. ale., m.p. 112-113° (4).] 

■■ ■ ■• 2,3,6,6-TetrachIorophenol ethyl ether (2,3,6,6-tetrachlorophenetole): m.p. 56° (5). 
(Reported by indirect means (5).] 

2,3,6,6-Tetrachlorophenyl acetate: unreported. 

® 2,3,6,6-Tetrachlorophenyl benzoate: m.p. 136° (5). [From C + large excess BzCl 
in aq. alk. (5J.J 

2,3,6,6-Tetrachlorophenyl N-phenyl carbamate: unreported. 

3:3460 (1) Holleman, van der Hoeven, liec. trav. chim. 39, 746-748 (1920). (2} Tiessens, Rec 
trav. chim. 48, 10G8 (1929). (3) Tiessens, Rcc, trav. ch\m. 50, 116. 119 (1931). (4) Peters, Rowe, 
Stead, J. Chem. Soc. 1943, 233-235. (5) Bures, Kovarovicova, Casopis Ceskoslov. Likdmidva 
10. 197-202, 233-239 (1930); Cent. 1930, II 2775; CJi. 25, 1816-1817 (1931). 


CeOaCls Beil. VH- 572 

vn x - 


M.P. 115° (1) B.P. 159-160° at 13-16 mm. (1) 

Colorless tbls. or thick pr. (from AcOH or ether /pet. ether). — Penetrating lachrymatory 
odor. — C can be distd at stm, press, without decompn. — Eos. sol. ether, CHCh, C«Hj; 
spar. sol. pet. ether. — Readily forms supersatd. solns. 

[Ft “ n r - 1 : :j m„.i vr./inii by actn. of CI 2 in AcOH see (1) ] 

C AcOH reduces smoothly (H to 

tetra 

[For use as seed disinfectant see (2); for other reactions see (1).] 

3:3470 (1) Zincke, Fuchs, her. 24, 2689-2690 (1892). (2) Bonrath, Urbschat (to I.G.), Ger. 
534,597, Sept. 29, 1931, Cent. 1931, II 3143. 


3:3470 1,2,4,4,6,6-HEXACHLORO- O 

CTCLOHExEN-i-moNE- 3,6 i 

(“ Hexachlororcsorcinol ”) Cljj ^ 
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3:3500 6-CHLORONAPHTHOL-2 
M.P. 115° (1) (2) (3) (4) 



CioHtOCI 


Beil. VI -G49 
VIi- 
VI 2 -(G03) 


Ndb. from hot aq. (1) (2); boI. ale., ether, AcOH, C«He, CHClj, CS 2 . — Sublimes in 
prisma. — C depresses mp of 8-chloronaphthol-2 (3:2965), m.p. 101° to 79-88° (2). 

[For prepn of C from l,6-d\cbloronaphthol-2 (3:3600) with FeSOi 4- NaOH see (4); 
from 6-chloronaphthol-2-sulfonic acid-4 (2) (3) with Na/Hg in dil HC1 see (2) (3); from K 
salt of 2-naphtholsulfonic acid-G IBeil. XI-282, XIr(66)J with 3 moles PCI* at 165° as 
directed see (1) (2).l 

[C (as dry sodium salt) with CO 2 under press, and at elevated temp yields (5) 6-chloro- 
2-hydroxynaphthoic acid-3, yel. lfts. from AcOH, m.p. 260° (5).] 

C on oadn. with dil. HNO 3 {D ■= 1.13) in s.t. at 190-200° gives ( 6 ) 4-chlorophthalic 
acid (3-4390). 


<g) 6 -Chi oro -2 -naphthyl benzoate: m.p. 124-125° (3). 

® 6-Chloro-2-naphthyl m-nitrobenzoate: ndls from much ale., m.p. 146-147° (2). 
(From C dislvd. in 10% NaOH at 50-60° and shaken with m-nitrobenzoyl chloride 12).] 

3:3500 (1) Claus, Zimmermann, Ber. 14, 1483-1485 (1881). (2) Ruggli, Knapp. Merz, Zimmer- 
mann, Helv. Chim. Acta 12, 1018-1050 (1929). (3) Battegay, Silberznann, Kienzle, Bull. soc. 
chxm. (4) 49, 721 (1931) (4) Herzberg, Spengler, Schmid (to I.G.). Ger. 431,165, June 30, 1926; 

Cent. 1926, II 1196 (5) Lange, Luce, Jacobs (to I.G.), Ger. 504,128, Nov. 14, 1932; Cent. 1933, 

II 446. (6) Claus, Dehne, Ber. 15, 321 (1882). 


3:3605 4-CHLORO-3.6- OH 

C 8 H 9 0C1 

BeU. VI — 

D1METHYLPHENOL /\ 


Vh— 

(2-Chloro-m-5-xyIenoI) | j 

CHAJCH3 

Cl 


VI 2 -(463) 

M.P. 116-116° (1) B.P. 246° (2) 




116° (3) (4) 

114-116° (2) 

Cryst. from benzene. 

[For prepn of C from 3,5-dimethylpbenol (m-5-xylenol = sym -m-xylenol) (1:1455) 
with SOsCl 2 (1 mole) in CHCI 3 (D or with Cl 2 in AcOH (66% yield (2)) or from crude coal- 
tar fraction consisting mainly of 3,5-dimethylphenol with Cl 2 or S0 2 C1 2 (5) see indie, refs, 
(note that some 2-chloro-3,5-dimethylphenol (6-chloro-m-5-xyIenol) (3:0844) is formed 
as a by-product (1) (5); also that 3,&4imethylphcnol in AcOH on complete saturation 
335 
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[Note that, in addition to its ordinary use to designate C specifically, the term “ chloral- 
ide ” is also used generic ally to. denote a class of compounds formed by condensation of 
chloral (3:5210) with, a-hydroxy acids.] k * 

Cryst. from ale. or ether; eas. sublimable; insol. aq.; cas. sol. hot but spar. sol. cold ale.* 
eas. sol. ether; eas. sol. in 80% AcOH (dif. and sepn. from metachloral [1)), — For crystalled 
graphic studies see {10}. 

Note that m.p. of C is almost identical with that of o-parachloral, m.p. 116°, but that 
mixed m.p. of the two is depressed as low as 85-90° (2); 0-parachloral, however has m p 
152° (2). 

[For prepn. of 0 from chloral (3:5210) or chloral hydrate (3:1270) with cone, or fumg. 
H2SO4 (yields: Gl% (11), 44-51% (4) both based on chloral hydrate) see {11) (4) {8} (12) 
(6); for formn. of C from chloral hydrate with HjSOi as a by-product (abt 2% {2}) in 
prepn. of a~ and 0-parachloral + metachloral, or from cliloral by warming with AlCb 
(1), sec indie, refs.; for formn. of C from chloral with CISO3H as by-prod, of prepn. of 
octachlorodiethyl ether (3:0738) see (3); for formn. of G from cldoral (excess) with (3,0,0- 
trichloro-cr-hydroxypropionic acid (triclilorolactic acid) [Bed. III-286, UIi- (111), III*- 
(210)] in 8.1. at 150-160° see (4) (13) cf. {I7).J 
[G on reduction with Zn + HC1 in ale. soln. gives according to conditions very small 
amts, of 0,0-dichloroacrylic acid (3:1875) {14) (15) (16), /3-chloroacrylic acid (3:2240) 
{11), and acetaldehyde (1:0100) (15) (16).] — [6 is unaffected by boilg. HNO3 (8).] 

[6 with PCU in s.t. at 270-290° for several days gives (18) (9) 5*chloro-2,5-5is-(trichloro- 
methyl)dioxolane-l,3-onc-i (“ trichlorolactic acid-tetrachloroethylidene ether-ester") 
[Bed. XDC-105], oil, b.p. 276° (18), Df = 1.7426 (18).] 

C with boilg. alkalies undergoes hydrolytic cleavage yielding (4) (12) (6) (7) chloroform 
(3:5050) and salts of formic acid (1:1005). 

(C with abs. EtOH in s.t. at 140-150° gives (16) (4) chloral ethylalcoholate (3:0860) 
and ethyl 0,8,0-trichlorolactate [Beil. III-287, Mi- (111), Ill2-(210)), m.p. 66-67°.] 

3:3510 (1) BSeseken, Rec. trav. ehim. 29, 108 (1010). (2) Chattavray, Kellett, J. Chem. Soc. 
1928, 2709-2712. (3) Fuchs, Katscher, Ber. 62, 23S4^2385 (1929). (4) Wallach, Am. 193, 
4, 8, 11-19 (1878). (5) Wallach, Ber. 6, 118, Note (1873). (6) Stadcler, Ann. Cl, 104-114 
(1847); 106, 253-255 (1858). (7) Personne, Bull. soc. chim. (2) 21, 529 (1874). (8) Grabowski, 
Ber. 8, 1433-1437 (1875). (9) AnschQti, Haslam, Arm. 239, 297-300 (1887). (10) Wallach, 
Bodewig, Ann. 193, 58-59 (1S7S); Z. Krist. 1, 594 (1877). 

(11) Otto, Ann. 239, 2G2-26G (1887). (12) KekulG, Ann. 105, 293-295 (1858). (13) Wallach, 
Heymer. Ber. 9, 545-547 (1876). (14) Wallach, Ann. 203, S3-S4 (18S0). (15) Wallach, Ann . 
193, 6. 20, 27 (1878). (16) Wallach, Ber. 8, 157S-15S3 (1875). (17) Routala, Neovius, Ber. 57, 
252, Note 4 (1924). (18) Ansch&ts, Haslam, Ann. 253, 121-123 (1SS9). 


3:3520 2,4,6-TRICHLORO-3- 

HYDROXYBENZALDEHYDE 

M.P. 115.5-116.5° (1) 

115-116° (6) 

114° (2) 

113° (3) 

Colorless cryst. from 50% AcOH; C seps. with AcOH of crystn. but this immediately 
effervesces in air. — G has pronounced sternutatory props, and on moist skin produces 
painful blisters (2). 


CHO 

,C1 


C7H3O2CU 


Beil.VUI-Gl 

vnii— 
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SOLIDS 


3:3520-3:3523 


{For prepn. of C from m-hydroxybenzaldchyde (1:0055) in AcOH with excess CIj see 

(1) <2M 

{For condens. of 0 with 2,4-dichlorophenol (3:0560) see (4), with 2,4-dihydroxybenzoic 
acid (1 : OS-13) and use of prod, as dye intermediate see (5) ] 

C in 50% aq. KOH warmed for 4 hrs. at G0~70° gives (89.9% yield (3)) 2,4,6-trichloro- 
phenol (3:1673). , 

NaX, pure yel. ndls., spar. sol. aq (2). 

C in N 02 CO 3 soln. with MejSOa yields 2,4,6-trichloro-3'methoxybenzaldehyde, ndls. 
from ale., m.p 76° (2); on very slow oxidn with alk. KMnO< this prod, yields 2 ( 4,6*trichlorcv- 
3-metboxybenzoic acid, m.p. 109° (2) 

(g) 2,4,6-Trichioro-3-hydroxybenzaldoxime: ndls. from dil. ale., m.p. 174° (2), 170° (6). 
(This with boilg. AcjO yields 2,4,6-trichloro-3-acetoxybcnzonitriIe ( lfta. from dil. 
AcOH, m.p. 82-83° (Q).j 

® 2,4,6-TrichIofo-3-hydroxybetizaldehyde p-nitropheaylhydrazone : ycl.-or. ndls., m.p. 
272-273° dec (2) (From 0 in ale with p-nitrophenylhydrazine -f 1 drop aq. (2).J 

3:35?0 (1} Bisscll, Kranz (to Nat. Aniline & Chero. Co.), US 1,776,803, Sept. 30, 1030; Cent. 
1931 I 159; C.A 21, 5709 (1930). (2) Hodgson, Beard, J. Chem. Soe. 1926, 148-149, 163. (3) 
Lock, Monalsh. 55. 312 (1930). (4) I.G., Swiss 137,923-137,929, inch. 138,180-138,183, inch, 
April 16, 1030, Cent. 1930, II 1453- (5) Weller (to F. Bayer & Co), U.S. 1,532,790, April 7, 
1925; Cent. 1923. II 352. (0) Krause, Ber. 32, 123 (1899). 


3:3523 2,3,4,5-TETRACHLOROPHENOL 


M.P. 110-117° (!) 

110° (2) (3) 


Oil 

eft C,Hl ° C,< 

Cl 


Beil. S.N. 522 


(For prepn. of C from 2,3,4,5-tctrnchloro.miIine [Beil. XII-630, XIIi-(313)] via diazotiza- 
tiou and reaction with aq (G5% yield) see (1); from 2-amino-3,4,5,G-tetrachlorophenol 
[Beil. XI 11-386) (3} via diazotization and elimination of diazo group with ale. see (3); for 
forron. of C from pcntacldorobcnzenc (3:2290) with N /2 McOH/NaOMe at 180° in st. 
for 7)^ hra. as by-prod, of the isomeric 2,3,5, G-tet rachloro ph en ol (3:3-160) sec (4).J 
G in aq. behaves as an acid, K at 25° =■ 1.1 X 1&* 7 , and can be titrated with tf/10 aq. 
NaOII (1), Ncut Eq « 232. 


2,3,4,6-Tetrachlorophenol methyl ether (2,3,4,6-tetrachloroaaisoIe): m.p. 83° (3), 

[Reported only by indirect means (4).) 

2,3,4 ,5 -Te tra chi oroph en ot ethyl ether (2,3,4, 6-tetrachlorophen stole): unreported. 

— — 2 ,3 ,4 ,6 -Te trachloroph en yl a c tea to: unreported. 

<Jt 2 ,3 ,4 ,6 -Te trachJor ophe nyl benzoate: m.p. 110° (4) (5). [Note that this prod, de- 
presses m.p. of corrrsp. benzoate from the isomeric 2,3,4,6-telra chi oroph en ol (3:1687) 
( 5 )) 

2,3,4 ,5-Tetrachlorophenyl N-pheny!carbamate: unreported. 

3:3523 (1) Tirwcns, fire- fra». ehim. 50, 115-116, 119 0931). (2) Tiesscns, Arc. lra». ehim. 43, 
tOC^ <1929). (3) Bure', Hat Kirova, taaopie Gethosltn. Uldmietea, 9, 101-107, 129-131. J&3- 
157 (1929); Cent. J979, II 1403; C~A. 24, 2998 (1930). (4) Holloman, van dcr Hoeven, llec. 
(n». cA«m. 33, 74S 0920), (5) Hollcm.tn, Kec. tea*, eftim. 40, 318-310 (1921). 
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3:3525 4,5-DICHLOROCATECHOL 
(4,5-Dichloropyrocatechol } 


M.P. 116-117° (1) 

105-106° {2) (3) 
(See text) 



C 6 H 4 O 2 CI 2 Beil. VI - 783 
VIi-(389) 
VI2 — 


Colorless pr. from CHCI 3 + CS 2 (1); ndls. from CjH 6 + pet. ether (2). — C is eas. sol. 
in cold aq. from which it crystallizes as a hemihydrate (1) (it is possible that the m.p. of 
105-106° observed by some workers may have been due to formn. of this prod.). — C 
cryst. from AcOH with 1 mole of solvent, viz., C.AcOH (1). 

[For prepn. of C from pyrocatechol (1 : 1520) with SO 2 CU (2 moles) or from 4-chloropyro- 
catechol (3:2470) with SO 2 CI 2 (1 mole) see (2).l 
[C with silver oxide in dry ether _gives (1) 4,5-dichlorobenzoquinone-l,2 [Beil. Vllr 
(338)1, m.p. 94°; note, however, that C with this prod, forms a corresp. quinhydrone, dec. 
aht. 85°.] 

[C with CI 2 in AcOH gives (1) 3,4,5-trichloropyrocatechol (3:3448) cryst. from aq. as 
monohydrate, m.p. abt. 106-109° (1), 104-105° (4), 115° (5).] 

[C with PC1 5 gives (2) 1,2,4,5-tetrachlorobenzene (3:4115).] 

G with iV/10 aq. KOH titrates (1) as a monobasic acid, i.e., Neut. Eq. = 89.5. — C 
with aq. FeClj gives blue-green coloration becoming red on addn. of aq. NaiCOj (1). 

C does not (6) condense with xanthydrol (1:5205) in AcOH (dif. from 4-chloropyro- 
catechol (3:2470)). # 

4 , 5 -D i chlor opyr ocat e chol diacetate: unreported. 

(g) 4,5-Dichloropyrocatechol dibenzoate [Beil. DCj-(72)]: m.p. 140.0-140.5“ U). 

4 ,6 -D ichl or opyrocatech ol 1-methyl ether (4,6-dichloroguaiacol) [Beil. VII-783]: 

ndls. from pet. ether, m.p. 71-72° (7). [Prepd. indirectly (7).] 

4,6-Dichloropyrocatechol dimethyl ether (4,6-dichloroveratrole) [Beil. Vn-783]: 

ndls. from ale., m.p. 85.5-86 5° (7). [From the preceding monomethyl ether with 
Mel -f aq. KOH (7).] 

3:3525 (1) "Willstatter, MQUer, Ber. 44, 2184-2186 (1911). (2) Peratoner, Gazz. chim. Hal. 28, 

I 222-224 (1898). {3) Frejka, Sefranek, Zika, Collection Czeehslov . Chem. Commun. 9, 243-244 
(1937). (4) Cousin, Bull. toe. chim. (3) 13, 719 (1895): Ann. chim. (7) 13, 4S3 (1898). (5] 
Jackson, Boswell, Am. Chem. J. 35, 526-527 (1906). (6) Fabre, Ann. chim. (9) 18, 115 (1922). 
(7) Peratoner, Ortoleva, Gazz. chim. 1 tal. 28, I, 229-232 (1898). 

3:3530 5-CHLORORESORCINOL OH CeH.OsCl Beil. VI — 

a Vlr(8l9) 
H 

M.P. 117° (1) 

C cryst. from CeHe in colorless ndls. of monohydrate, m p. 67° (1), which on sublimation 
in vac. yield anhydrous C (1). . 

C is readily sol. in all usual solvents except It. pet.; it rapidly absorbs aq. regenerating 
above monohydrate, m.p. 67° (1). 

C with FeClj gives 'bluish-purple color; C reduces boilg. Fehling soln. 
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O on brororaation. (no detail (!}) yields &-ohloro-2,4-tribroEQoresorcinol, colorless ndla. 
from AcOH or dtl. ale., m.p. 143° (1). 

3:3530 (1) Hodgson, Wignall, J. Chem. Soc. 1926, 2827. 


3 J 3560 1-CKL ORO -1,2 ,2-T RIPHENYL- 
ETHYLENE 

(“ Chlorotriphenylethylcne ”) 


M.P. 117° <0 (2) (31 (4) (5J 

1NHU7* <61 


CjaHijCl 


o 4 


Bed. V - 722 
V r {3S5) 
V« — 


Colorless cryst. from ale or pet. ether. — Insot aq.; sol. ale. or It. pet.; freely aol. ether, 
acetone, benzene, or CHCla. — (For use of C in stimulation of action of estrogenic hormones 
see (71, for aq. susp. of C for medicinal use Bee (9) J 
{For prepn of C from 1,1,2-tnphenylethanoM (benzykftpbenyj-carhmol ) {Bed. VI-721, 
Vli- (354)) m AcOH by treatment with CU at 3fM0°, then htg. to b.p. to remove AcOH 
and effect loss of HQ (87% yield), see (1); from l ) 2-dichloro'l f l 1 2-triphenylethano (I) by 
htg. just above m p. (115*) (100% yield (l» or by refluxing 6 hra. m pyridine (65% yield 
(i» see (1); from triphenylethylene {Beil V-722, Vi-(355)} in AcOH with Cl t (1), in C«H« 
with PCU (4), or m CCL with SOjClj in pres, of dibenzoyl peroxide (2) see indie, refs. ; from 
M.uKhphenylacetophenono (1,1,2-tnpbenylethanone) (triphenylvinyl alcohol) {Bed. 
V 11-622, VHi-(291)l (5) (3) or from tnphcnylacetaldchyde (Bed. VII, -(292)1 {6} with 
PCU see utdic. refs j 


3:3560 (l) van de Kamp, SleUinger, J. Am. Chen. Soc. C3, 1879-1881 (1941). (2) Tadros, 
Nature 148, 53 (19-11), (3) Schonberg, Robson, Tadros, Pahiro, J. Chem. Soc. 1940, 1328. 

(4) Bergmatin, Bondi. Bcr. 61, 1467-1468 (1932). (5) Gardeur, Bull. acad. ray. Bela. 34, 67- 
100 (1897), Cent. 1897, II 662. (0) Damlov, J. Rvts. Phyt.-Chem. Soc. 61, 125 (1919); Cent 
1923, lit 761. (7) Robson. Sch&nberg, Fahim, Nature 142, 292 (1938). (8) M&cPherson, 
Robertson, Lancet (2) 237, 1362 (1939). (9) Collie ^ Imperial Chem. Ind., Ltd,, Brit. 543,897, 
March 18, 1932, C.v4. 36, 6313 (1942), 


o 


3;3S80 2-C8LORONAPBTBO- 
QUIHONE-1,4 
(2-ChIoro-a-naphthoqui none ) 


C,oB t (hCl Beil. VS - 739 
VHi— 


118* 

m 

117* 

(2) m (4> 

iie-ii?* 

(5) 

110* 

(9) 

115* 

(8) 

113* u.c. 

(6) 

111* 

(7) 


Yel ndla with pungent quinone odor from dll. ale. or dil. AcOH. — Volatile with steam. 
Eas. sol. ale., C«He; spar. sol. ether. 

IPor prepn. of 6 from naphtkoqmnone-M (a-rutphttaiutooiie) (1:9040) by converaion 
with O, to AcOH to 2,»<acUoro-!,Miketo-I,2^,4.tetrehyAmmaphth3lene (" o-nnphtho- 



3:3580 


2-CHLORON APHTHOQUIN ONE-1,4 
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quinone dichloride ”) [Beil. VII-702] and subsequent elimination of 1 HCl with NaOAc/ 
AcOH see (4) cf. (7); from a-naphthol (1 : 1500) by conversion with Cl 2 in AcOH to 2,2,4- 
trichloro-l-keto-l,2-dihydronaphtha!enc [Beil. VII-3871 and subsequent hydrolysis (with 
rearr.?) in boilg. dil. ale. or dil. AcOH see {5}.] 

[For prepn. of C from 1 ,3-dichloronaphthalene (3:1310) by oxidn. with CrOj/AcOH 
see (8); from 2,4-dichlaronaphthol-l (3:3250) by oxidn. with CrOj/AcOH or HNOa/AcOH 
see (5) (9); from 2-chloro-l,2-diaminonaphthalene (2-chIoronaphthyIenediamine-l,2) by 
oxidn. with 2% alk. KMnO« see (2); from 2-chloronapbthol-l-sulfonic add-4 by oxidn. 
with MnOj in boilg. 50% H 2 SO 4 see (1); from 2,4-dinitronaphthol [Beil. Vl-617, Vli-(308)] 
by oxidn. with NaOCl in HCl Eoln. (3) or HCl -J- KClOa (10) see indie, refs.; from sodium 
salt of 4-(p-sulfobenzeneazo)naphthol-l (" Orange I *’) [Beil. XVI-275, XVIi-(296)] by 
oxidn. with NaOCi in HCl sola. 6ee (3}.[ 

[C on reduction might be expected to give 2-chloro-l,4-dihydroxynapbthalene [Beil 
VI-975], m.p. 116-117°; note, however, that this reaction has not actually been reported 
and that this prod, is also obtained by S0 2 reduction of 3-chloronaphthoquinone-l ,2 
(3:4704). — For study of oxidn.-rcductn. potential of C see (7).] 

[C with Clj in AcOH gives (4) (5) 2,3-dichloronaphthoquinone-l,4 (3:4857).] 

[C in boilg. ale. with aq. NaNj splits out NaCl giving (90% yield (11)) 2-azidonaphtho- 
quinonc-1,4, long ycl. pr. from ale., m.p. 118° dec.] 

C with aniline on htg. (5) (6) in ale. soln. (8) (9) gives 3-chl oro-2-anilin o-naphthoquin one- 
1,4 [Beil. XIV-168, XIVi-(434)J, red ndls., m.p. 207-208° (10], 207° (8), 202-203° (9) (6). 

C like many other quinones is able to form Diels-Alder type adducts with many con- 
jugated dienes [e.g., 0 with 2,3-dimethylbutadicne-l,3 (1:8050) gives an adduct which 
with aq. 5% NaOH and a little NasSjO* at 70° reduces (with loss of halogen) to 2,3-dimethyl- 
1,4-dihydroanthrahydroquinone which in turn upon oxidn. with air at 0° gives (12) 2,3- 
dimethylanthraquinone [Beil. VH-815, VII|-(425)], ycl. ndls. from ale. or AcOH, m.p. 
210° (13), 209° (14), 208-209° (15), 208° (IG), 205-206° (17); note also that this 2,3-di- 
methylanthraquinone is also obtd. (18) from the initial adduct with pyridine in absence 
of air, or (18) from C + 2,3-dimethylbutadicnc-l,3 (1:8050) at 100-105° under press. 

For behavior of C with 2-methylbutadiene-l ,3 (isoprene) (1:8020) and with butadiene- 
1,3 see (18).] 


2-Chloronaphthoquinone -1,4-oxime ^4 (2-chloro-4-nitrosonaphthol-l) [BeiL VH- 

729] : ndls. from ale., m.p. 200° dec. (8). [From C with NH 2 OH.HCl in ale. on warming 

(8).] 

— — 2-Chloronaphthoquinone-l,4-(£-nitrophenylhydrazone-4) = 4-(/>-nitrobenzeneazoj- 
2-chlorcmaphthol-l: m.p. 274° dec. (I). (From C with p-nitrophenylhydrazine (1); 
also from 2-chloronapbthol-l (3:1490) in alk. soln. on coupling with diazotized 
p-nitroaniline (1).] 


3:3580 
J. Char 
Zincke, 

Russig, J. prakt. Chan. (2) 62, 41-42 (1900). 
1875 (1924). (8) Cleve, Ber. 23, 955 (1890). 
rnann. Ba. 15. 485. Note 1 (1882). 


' (2) Hodgson, Elliott. 

. 1 201, 338 (1927). W 

1036-1039 (1888). J 6) 
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C with benzhydrazidc in C 6 II« splits out HC1 and yields (8) a-bcnzhydrazido-diphenyl- 
acctic acid, m.p. 167-168“ (8). 

G with excess S0C1 2 on warming docs not give the expected a-chlorodiphcnylacetyl 
chloride (3:0885), m.p. 50°, but rather (5) a-cblorodiphcnylacctic acid anhydride mp 
120° (5). 

C in pyridine on htg. at 100° (23) evolves C0 2 presumably yielding bcnzohydryl chloride 
(a-chlorodiphenylmethane) (3:0060) as its quaternary salt with pyridine. 

Methyl a-chlorodiphenylacetate: oil, b.p. 196° at 16 mm. (4). ' [From C in dioxane 

eoln. with dinzomethane (100% yield) <4); note also that this ester with Cu bronze 
refluxed in CaHe for 5 hrs. then evaporated, in air gives (4) the peroxide, m.p, 151- 
152®, of dimethyl tctraphenylsuccinate.] 

— — Ethyl a-chlorodiphenylacetate: cryst. from ale., m.p. 43-44° (24) (C), b.p. 185° at 
14 mm. (24). [From C with EtOH + dry HCI (10) best in pres, of CsHj as directed 
(90% yield (25)), or from a-chlorodiphcnylacetyl chlorido (3:0885) with EtOH (6), 
or from ethyl benzilate (1 :2086) with PC1 S (G).] 

— a-Chlorodiphenylacetamide : m.p. 115° (0), 111-113° (26). [From a-chlorodiphenyl- 
acetyl chloride (3:0885) in ether with NHj gas (6) (13).] 

a-Chlorodiphenylacetanllide: m.p. 88°. [See text of a-chlorodiphenylacetyl 

chlorido (3: 0885).] 

3:3585 (1) Sotlur, Nadkarny, Proc. Indian Acad. Sn. 12-A,268 (1940); C.A.* 35, 1398 (1941). 


■ . (12) Staudinger, Zter. 44, 545-547 (1911). (13) 

- 12- A, Pt. 3, 68-70 (1943); C.A. 38, 3250, 1739 

... --- — ...» — A-m M928). 

I • • 60 . 

• , ■ • . ; jjbc, 

I- 114); 

465-400 (1920). (22) Bistrzycki, RM, Hdt. 
Venelo set., Ser. II. 94, 167-182 (1935); Cent. 
1037, II 3605; not in C.A. (24) Klinger, Ann. 389, 262-203 (1912). (25) Adickes, J. prakt. 
Chem. (2) 150, 91 (1938). (26) Steinkopf, Ber. 41 , 3593 (1908). 


3:3590 PENTACHLOROBENZAL C1C1 

(D I) CHLORIDE CI<( )>CHCl a 

cl Cl 


C 7 HCI 7 Beil. V - 304 
Vi-(153) 
V2 


M.P. 119.5° (1) 
109° (2) 


B.P. 334° (2) 

109° cor. at 13 mm. (3) 


fFt r Sn lS of tr r.“' C ' : - ^ h ° 1 ' “ P “ --37) with Cl, at 

directed (70-30% y ' ' ' ' ‘!, S U ^76 TOrS 

CU in pres, of I, + 1 Pff V* 1 " 576 ’ VII.-OTI 

with PCls (2 moles) at 230“ for J2-16 hrs. (together with hexachlorobenzene (3.4839)) 

''Vis' unaffected by aq. even in s.t. at 300°; however, 0 on hydrolysis with cone. HiSO. 
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3:3590-3:3034 


at 00-100° or with fumg. H;SO< at 40-50° gives (90% yield {3}) (4) pcntnchlorobenzalde- 
hydc (3:4S92), m.p. 202.5° (3). 

3:3590 (l) Zincke. von dor Linde, Ber. 20, 31S (1803)- (2) Beilstein, Kuhlberg, Ann. 150, 
306-30S (1869). (3) Lock, Brr. 6G, 1533 (1933). (4} Bayer and Co., Gcr. 243, 416, Feb. 10, 
1912 ,' 'Cent 1912, I 618, [C..4. 6. 2292 (1912)1: U.S. 90S. 140, July 18, 1911; fC-rl. 5, 2904-2905 
( 1011 )]. 


3:3600 l.e-DICHLORONAPHTHOL-S 


MJP. 110.5° (1) 


Cl QtoHeOC 2 S 

iOH 


Beil. VI — 
VXi- 
VXj-(604) 


Ndls from hot Igr. 

|For prepn from l-chloronaphthoI-2 (3: 1700) by actn. of CI 2 in sunlight see (1).) 

C on reduction with FeSOi + NaOH yields (2) 6-chloronaphthol-2 (3:3500), m.p. 115® 

( 2 ). 

3:3600 (!) Ruggli, Knapp. Mm, Zimmermana, Helv. Chim . Acta t2, 1050-1051 (1929). (2) 
Kent berg, Spongier. Schmidt (tolG >, Ger. 431,165, June 30, 1926. Cent. 1926, II 1196. 


3:3634 DICHLOROMALEIC ACID Cl— C-COOH C<K 2 0iC! 2 Beil. II - 753 

ci— I ; — cooh 

M.P. 110-130° (1) 

118.5-119® (2) 

118-119° (3) 

116° (4) 

{See also dichloromaleic anhydride (3:3635) and dichloromaleyl (di) chloride (3:6197).] 

Ndls. from Igr./ ether. — Eas. sol. aq.; sol. a!c., AcOH; insol CeH«, CHCb, CSj. — 
Note that C on htg. very readily loses H«0 and is converted to dichloromaleic anhydride 
(3:3635); the m.p.'s observed for C are probably actually those of its anhydride. 

Note also that, although the structure corresp. to C should be capable of existing also 
in the geometrically isomeric trtms configuration, no such dichlorofumaric acid or its de- 
rivatives has ever been reported- 

{For prepn. of C from furfural (1:0185) in cone. lid solo, with Clj (30% yield) see 
(5); from dichloromaleinaldehyde-acid (“ mucochloric acid”) {Beil. III-727] by oxidn. 
with fumg. HNOj on stdg. at ord. temp, for several da 3 -s (100% yield (4}) (2) see indie, 
refs.; from a,0-dich!oro-/5-(trichlaroacetyl)acryh'c acid (" perohloro-£-acetylacrylic acid ") 
{Bed. III-733] by hydrolytic cleavage with aq. NaOH (chloroform is also formed) see 
(3); from hcrachlorocyolohexen-l>diooe-3 ( 6 (Beil. VII-574] by hydrolytic cleavage with 
10% aq. NaOH (trichloroethylene (3:5170) is also formed) sec (1); from hexachlorocyclo- 
hexcn-l-dione-3,5 (" hexachlororesorcinol '*) (3:3470) (61 or from 2,2,3,4,6,6,6-hepta- 
chlorohcxen-3-one^acid-l {Beil. 111-735, Illt-(255)) {6) with large excess dil. aq. Ca(OCl)* 
see indie refs.{ 

{For forron. of C from 3,4-dichlorofuroic acid {Beil. XVHI-282J by oxidn, with botlg. 
dil. HNOj (7) or from 3,4,5-trichlorofuroic acid [Beil. XVIII-283} by oxidn. with hot dil. 
HXOj or cold Br s /aq. (7) see indie, refs.; from pyrrole with aq. NaOCl (other prods, are 
also formed) see (S).] 
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0 behaves normally as n dibasic acid: e.g., C on titration with standard dii. aa alk 
Rives Ncut. Eq. 02.5 (2). 

[Salts: for LijX, NajX.HjO, NallA.HsO, KjA^HjO, K 2A.II2O, CuA.H 2 0, PbS.II^O 
NiX.2lIjO see (4). — BaX.2}£H 2 0 (3). — Ag^, white ndls. which. explode on htg (31 
(8) <OJ.l ' * W 

Dimethyl dlchloromaleate: oil, b.p. 225° (9). [From dichloromaleic anhydride 

(3:3035) in McOII with HC1 pas on boilg. (9).— This prod, with aniline at 100® 
yields (4) dimethyl a,0-dianilinomalcatc, cryst. from ale., m.p. 172° (4).] 

Diethyl dlchloromaleate: unreported. 

Dichloromaleinimide [Beil. XXI-101J: ndls. from aq., m.p. 179° (10). (Fremdi* 

chloromalcic anhydride (3:3635) with urea on htg. at 110-115° (10).] 

//-PhenyldlchloromaleinJmide (dichloromaleanil) [Beil. XXI-402]: colorless Ute. 

from McOII, m.p. 203°. [Iteported only by indirect means.) 

Dichloromaleic dlanillde: see under text of dichloromaleyl (di)chloride (3:6197). 

3:3034 (1) Zinckc, Fuchs, Ann. 2C7, 19-22 (1892). (2) Stalling. Z. phytik. Chem. D-24, 424 
(1034). (3) Zlncko, von Lohr, Btr. 25, 2230 (1892). (4) Salmony, Blmonis, Btr. 38, 2588- 
2590, 2504-2595, 2598-2500 (1005). (6) Leder, Russ. 48,207, Aug. 31, 1030; Cent. 1937, H 
288. (Q) Zinckc, Fuchs. Btr. 20, 500-610 (1803). (7) Hill, Jackson, Am. Chem. J. 12, 43-44, 
124-125 (1890). (8) Ciamiemn, Silbcr, Ber. 17, 1743-1744 (1884). (0) Kauder, J. prakt. Chtrn. 
(2) 31, 5-0 (1885). (10) Dunlap. Am. Chem. J. 18, 333-334 (1890). 


3 : 3035 DICHLOROMALEIC ANHYDRIDE 


M.P. 110-120° (1) (2) 
110.5° (3) 

110° (4) (8) 

117-118° (5) 



C4OJCI2 


[See also dichloromaleic acid (3:3634).] 


Bell. XVII- 434 
XVIIi— 


Colorless If to. very crus. sol. ale., ether, Cells, or CS2; sublimable. 

[For prepn. of C from dichloromaleic acid (3:3634) by htg. sec (1) (2) (10); for prepn. 
of C from maleic anhydride (1:0625) with Clj at 130° in pres, of Fe (80% yield (7)) or 
from chlorofumaryl dichloridc with Clj in pres, of Fe (8) sec indie, refs.; for prepn. of 0 
from furoio acid (1:0-175) by conv. with Mn0 2 + HCI to mucochlorie acid, OCH.CC1— 
CC1.COOH [Beil. III-727] (9), and subsequent treatment with fumg. HNO3 (4) (9) or 
from 3,4-dichlorofuran (9) by oxidn. with fumg. IINO3 (9) see indie, refs.; for formn, of 
C (together with other products) from diethyl tartrate (1:4250) with PCI5 for 7-8 hrs. 
at 100° see (6); from either dichloromaleo(di)nitrilc (m.p. 58-59°, lA Z “ 1.32501, no " 
1.48824 (12)) or from dichlorofumaro(di)nitrile (m.p. 60.0-00.5°, 1?\ “ 1.32543, nf> *» 
1.48845 (12)) by hydrol. see (12).] 

0 is itself spar. sol. aq. but slowly dissolves (1) (6) yielding a soln. of dichloromaleic 
acid (3:3034). 

CJ with PClj yields (8) dichloromaleyl dichloridc (3:0197). 

C with 1 mole anthracene (1:7285) htd. for 10 min. at 170° gives 100% yield (4) of 
anthracene-9, 1 0-cndo-dichloromalcic anhydride, ndls. from acetonitrile, m.p. 235° (4). 



347 


SOLIDS 


3:3035-3:3695 


C with 1 mole urea htd. to 90-95® for 20 min, yields (II) dichloromaleic acid monoureide 
{Beil. III-08], m.p 158® dec. {11); this prod, on fusion or the original system htd. at 110— 
115® yields {11) dichloromalemimide [Beil. XXI-401], m.p. 179° {11). 

C on htg. with aniline {9) yields a-chloro-a-amlraomale in-o-'-isoan il {Beil. XVII-555J, 
greenish yd. cryst. from ale., m.p, 188.7-190 2° cor. (9), 187° (10). 

3:3635 {!) Ciamician, Silber, Ber. 16, 2396 (1853) {2) Zincke, Fuchs, Ann. 267, 20-22 (1802). 

{3) Kauder, J. prakt Chem (2) 31, 4 (1885) {4} Diels, Thiele, Ber. 71, 1173-1178 (1938). 

{5} Leder, J prakt Chem (2) 130, 271 (1931) {6) Patterson, Todd, J. Chem. Soc 1929, 1768- 

1771. (7) Leder, Russ 43,419, June 30, 1935, Cent. 1936, I 1310, C A. 31, 7447 (1937). (8) 
Vandevelde, BuU. acad. roy Bely (3) 37. 680-700 (1900); Cent 1900, I 404. (9) Shepard. 
Winslow, Johnson, J. Am Chem Soe. 52, 2088-2089 (1930). {10) Salmony, Siinorus, Ber. 38, 2588 
(1905). 

{11) Dunlap, Am Chem J 18, 333-334 (1896) (12) Mommaerts, Bull clause sci., Acad . 

roy. Bely. (5) 27, 579-597 (1944), Cent 1913, I 615-616, C.A. 38, 3621 (1944). 


3:8665 2,3-DICKLORONAPHTHALENE 


M.P, 120° (1) 

119.5-1^0.6° (2) 
119.5° (4) 



c 10 h s ci 2 


Beil. V - 544 
Vj- 
V 2 -(446) 


Spar, sol cold, eas sol hot ale or ether. 

{For prepn of C from naphthalenetetrachloride-1,2,3,4 (3:4760) by htg. with AgiO 
in s.fc. at 200° (1) or (in small yield together with other prods.) by boilg. with ale. KQH 
(3) (4) see indie, refs ; from 1,2,3-trichioronapbthaIene (3:2125) with Na/Hg in ale. see 
{4).) 

{C on monosulfonation in CS2 with CISOjH yields {4) mainly 2,3-dichIoronaphthalene- 
sulfonic acid-8 (Beil. XI-164J (corresp. sulfonyl chloride, m.p. 142°, corresp. sulfonamide 
m.p. 268°) accompanied by 2,3-dichloronaphthaIenesulfonic acid-6 (?) (Beil. XI-183] 
(corresp. sulfonyl chloride, m p. 178°).] 

3:3665 (!) Leeds, Everhart, S. Am. Chem Soc . 2, 210-212 (1880). (2) H&tnpson, Weiss bercer, 
J. Chem. Soc. 1936, 394. {3) Widman, Ber. 15, 2162 fl882). (4) ’Armstrong, Wynne, Chem. 
News 61, 273-276, 284 (1890). 


3:3695 3,4-DICHLOROPHTHALIC 
ANHYDRIDE 


M.P. 129-121° cor. (1) 
120 - 121 ° { 2 ) 



O CgHiOsClj Beit. XVH - 483 
y XVHj-(253) 


{See also 3,4-dkkhropkthalic acid (3 : 48S0) -J 
Tbis. from CCl<;sol. in CeHe, toluene, CHCI3. 

{For prepn. of C from 3,4-dicblorophthalic acid (3:48S0) by protracted htg. at 220° 
see {2); for formn. of C (together with other isomers) from phthalic anhydride (1:0725) 
with Clj at 240° in pres of Fe or Fe salts (3), from phthalic anhydride or 3-ddaropbthalic 



3:3095 


3,4-DICHIXmOPHTIIALIC ANHYDRIDE 


anhydride (3:3900) with Cl 2 in fumg. HjSO< in pres, of I 2 (4) (1), see indie, refs.] [For 
eepn, of 0 from homeric dichlorophthalic anhydrides by means of eaJta of corresp, zcvh 
eee (4) (I) (18J; by means of differential hydrolysis with H^SO* (prods, with no a-chforine 
such as '4,5-dichlorophthalic anhydride require IIjSO< of 98-100% concn.; tLcec with 
one a-chlorine such as C hydrolyze with 50-95% H2SO4; tho=e with two o-chlorinea euch 
as 3,0-dichloro- or 0,4,5,0-tetracldorophthalic anhydrides hydrolyze at U 2 SO* conoa, of 
Jess than 50%) see (3)4 

C difilvd. in abs. ale, yields one of the two known acid esters, viz,, 3,4-dichloro-2-c2T- 
bethoxy benzoic acid, pr. from dil. ale., m.p. 101® (G); sec also under 3,4-dicUorophthaIic 
arid (3:4880), 

[0 with PCIs htd. in s.t. at 200° for 0 hrs, gives exclusively (6) p*eudo-3,4-dichloropbthaloyI 
dichloride (3,3,0,7-tetrachlorophthalide), mils, from Celle, m.p. 133° (0) (this prod, shaken 
with abs, aJc. su^p, of CaCOj for 10 hrs. yields (G) G,7-dichJor(h3 r 3-diethoxyphthaUde, pr. 
from pet, ether., m.p. 79® (0), which depresses m.p. of normal diethyl 3,4-dichlorophthaIate, 
m.p. 80° (G) to GO®).] 

0 with 1 mole NHjOII.flCI «f Na^COj in.aq. as directed (2) yields 3,4-dichlorophthalyb 
hydroxylamine (N-hydroxy-3,4-dich!orophthalimide) [Bril. XXI-SOl], ndls. from MeOH, 
m.p. 218-219° (2), 2IG-2I9® (7) (tins prod, with boilg. aq. Ka*CO, yields (2) (7) a mixt. 
of 3,4-dichloro-2-aminobenzoic arid (3/4-dichloroanthranUic arid) [Beil. XIV-367, XIV r 
(049) ] and 5,G-dicUloro-2-aminohenzoic add (5,G-dichloroanthranilic acid (BriL XIV- 
3G8]). 

[0 with steam passed over cat. at 380-420® loses C0 2 presumably yielding (8) 2,3-di- 
chlorobcnzoic arid (3:4030) and/or 3,4-dichIorobenzric arid (3:4925).] 

[0 with hydroquinonc (1 : 1590) + HjBOj htd. at IDO® and afterward treated with hot 
cone. H2SO4 (9), or 0 with AlClj -f NaCl htd. at 200-220® for 45 min. {10}, or 0 with 
p-chlorophenol (3:0175) htd. with fumg, HjSOe + HjBOz (11), gives 5,6-dichloro-l,4- 
difiydroxyanthraquinonc (5,G-dicfdoroquuiizarin) [Bril. VUIi-(71G)l reel ndls. from 
AcOII, m.p. 239® (10), 208® (9) (diacetate, m.p. 370® (10), 140® (9)).] 

[For study of behavior of 0 with o-chlorotoluenc + AlGj ecc (12); for use of 0 with 
dibenzanthrone dcrivH. in prepn. of vat dyes sec (13); for rcactn. with p-crcsol see (16).] 

0 on fusion with urea yields (14) 3,4-dichloropbthaIiroide, m.p. 348-351® (14) (for use 
in prepn, of pigments of phthalocyanine type tec (14) (15)), 

C (1 pt.) dislvd. in 5 pts. boilg. AcOH and treated with 1 pt. aniline eves on cooling 
97% yield 3,4-dichlorophthal&nil (Bril. XXIi-(391)J, cryet. from AcOH, m.p. 181-181-0* 
co T. (1), ndls. from ale., m.p. 179-180® (17) [note, however, that on protracted Mg. with 
excess aniline one of the two nuclear halogens also reacts, e.g., 0 (1 pt.) boiled with 3 pta. 
aniline for 10 hrs. gives 4-chloro-3-anilinophthaIanil, cryet. from ale., m.p. 159.5-1C0’ eat. 
(i); note also tliat under certain conditions both halogens can be removed, e.g., 3,4-di- 
chlorophthalanil (above) on refluxing G hre. with aniline + anhydrous NajCOj + Cu gives 
(10% yield (17)) 3-aniIinophthalanil, or.-yel. pr., m.p. 144.5-145® (17).] 

C on eapfjnification with standard alk. (Sap, Eq. = 108-5), followed by acidification, 
yields 3,4-di chi oroph t halic arid (3:4880) q.v. 

3: «’ 

35 " ■ 

33 
Fr 
C8 
(U 
12 


4 * S.%42- 
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I 2533; 1330/1 1303. (13) Imperial Chcm. Ind.. Ltd,, Shaw, Thomson, Brit. 383,624, Dec. 15, 
1931; Cent. 1933, I 1358. (14) Imperial Chem. Ind., Ltd , Thorpe, Lins lead, Brit 390,149, 
Apr. 27, 1933: French 737,392, Dec. 10. 1932, Cent. 1933, II 794. (15) Thorpe, Llnstcad, Thomas 
{to Scottish Dyes, Ltd.), Brit. 389,842, Apr. 20, 1933; Cent. 1933, II 3769. (16) Knescbeck, 
DDmann, Bcr. 53, 306, 315 (1922). (17) Mariott, Robinson, J. Chem. Soc. 1939, 137. (18} 
Hodgson, J. Sac. Dyers Colourists 49, 215 (1933). 


3:3720 4-CHLORONAPHTHOL-l 


120-421’ 

(D 

120-120.5° 

(2) 

120’ 

(3} 

11G-117 0 

(4) (26) 

116° 

(5) 


OH C10H7OCI 

03 

ci 


Beil. VI - 611 
VIi-(30S) 
VIr(683) 


Ndb, from dil. ale. or from CHCI3. — Very eas. sol. org. sole. — Sublimes in ndls. — 
Volatile with Bicam but less bo than 2-chloronaphtbol-l (3 : 1400) (use in eepn. from latter 
(6)). 

{For prepn. of C from W*-(4-chloronaphthyI-I ) carbonate (itself obtd. from bis-(a - 
naphthyl) carbonate in AcOH with Cls in pres, of SbClj (5)) by hydrolysis with ale. KOH 
see (5); from 4-chIoronaphthyM p-toluenesulfonate (itself obtd. from o-naphthyl p- 
toluencsulfonatc m CCL with Cl* + C3t. (7)) by hydrolysis sec (7); from o-naphthol 
(1:1500) with SO;Clt m CHCb as directed (yields: 20-GQ7o (U, 42% (6), 27-33% (8)) 
(20) (the isomeric 2-chloronapbthol-l (3:1490) is also formed) ace indie, refs.; from 1,4- 
dichloronaphthaleno (3:1655) by htg. with MeOH/KOH in copper-hncd autoclave 20 
hre. at 190-200° see (9); from 4-chloronaphthol-l-eulfonic acid-8 (10) (3} by hydrolysis 
<10} or reductive cleavage with Na/Hg (3) of the — SOjH group see indie, refs.’, from 4- 
chloro-l-hydrovynaphthoic acid-2 {Beil. Xi-(146)} by htg. in naphthalene or nitrobenzene 
in pres, of aniline (yield* 81-89%) sec (2); from 4-chloronaphthyl-I MgBr in ether by 
oridn. with dry O3 see (4).} 

C with Cl* in AcOH yields (4) 2,4-dichIoronaphtho!-l (3:3250), m.p. 100° (4); C with 
1 mole Br* in AcOH gives aim. quant, yield (11) 2-bromo-l-chloronaphthoM ; ndls., m.p, 

(0 with 0.5 mole SCI* in CRC1» gives (79% yield ( 12}) bis- (4-chloro-l-hydroxynaphthyl-2) 
sulfide, colorless ndK from hot ale., m.p. 172° dee. (12); for rcaetn. of C with 2-hydroxy- 
naphthalene-l-eulfenyl bromide (13} (14}, or with SC1 2 4- 0-napbthol (15), sec indie, refs.) 

{C undergoes many condensations with various types of cpds.. eg., for condensation 
of C with formaldehyde (16} (17}, with 2,G-6i»- (hydroxymethyl )-Lmet hylphcnol (18), 
and use of prods as mothproofing cpds. fee indie, refs. ; for condensation of C with naphtha- 
lenc-2,3-dicarboxyhc acid anhydride {Beil. XVIt,-(2GG)J see (19}; for condensation of 
0 with malic acid (1-0450) or with ethyl acctoacelalc (1:1710) or with ethyl mcthyl- 
acetoacetate (1 : 1712) using H;SO< or PjOj yielding naphtliapyronc deriva see (8); for 
condens. of 0 with 2,3-dichloronaphthoquinone-l > 4 (3:4857) for use in prepn. of vat dyes 
see (21) ] 

{0 with maleic anhydride (1 :0G25) -f AIC1* -f NaCl htd. hr. at 210-220’ gives (12% 
yield (20)) 10<hloro-l-hydroxyanthraquinone-4 ( 9, dark red ndls. from C a IT s , m.p. 205- 
206*; similarly C with citr&conic anhydride (1:1135) yields (20) both 10 -cMotd-I -hydroxy- 
2-ractbyl- and 10-chloro-l-hydroxy-3-mcthylantljraquinone-l,9} 
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[C with 2,4-dinitrotolucno forma a mol. cpd., m.p. 05° (22); C with 2,4-dinitroanisoIc 
forma a mol. cpd. (22); for use of these as fungicides see (22); for use of C as disinfectant 
scc_(23>.) 

C with PkOH in CHClj (5) forms an unstable mol. cpd., C.PkOH, or. ndls m p 171° 
(B) 2 170-171° (4) (1). 

C with FcCJj or Ca(OC])* in neutral soln, gives blue ppt. (5) (4). 

C in ale. (10 pts.) treated with cone. HC1 (5 pts.) and then with NaN02 (0.4 pt.) yields 
(2) 4-chloronaphthoquinonc-l,2-oxime-2 (Beil. VIIi-(385)], purified via the beautifully 
crystg. dif. sol. red sodium salt, from which HC1 ppts. tho free oxime, pale ycl. ndls , m.p. 
157° (2). 

(g 4 - Chi oro-1 -naphthyl acetate: cryst. from Jgr., m.p. 44° (4) (20). (From C with 
AcCl (2).] (For Fries rearr. of this acetate to 4-chloro-l-hydroxy-2-naphthyl methyl 
ketone see (24).] 

— — 4-Chloro-l -naphthyl benzoate: ndls. from ale., m.p. 100-101° (25). [Reported 
only by indirect means (25).] 

3:3720 (I) Kast, Bcr. 44, 1337 (1011). (2) Rcissert, Ber. 44, 8G7-8C9 (1011). (3) Friedldndor, 
Knratncaainis, Schenk, Bcr. 55, 50 (1022). (4) Bodrour, Bull. soc. Mm. (3) 31, 35-30 (100-1). 

** -3053 (1805). (0) Lesser. Gad, Bcr. 56, 972-973 (1923). 

Ger. 240.038, Oct. 20, 1011; Cent. 1911, II 1605. (8) 

. Soc. 13, 051-053 (1030). (0) Soc. d'cxploitation da 
brevets O. Matter, French 807,530, Jan. 14, 1037; Cent. 1037, I 4500; C.A. 31, 5382 (1037). 
(10) Kallo and Co., Ger. 313,147, Oct. 28, 1921; Cent. 1922,11 144. ^ ^ Q iM 


3:3750 2,6-DICHLOROBENZO- 

QUINONE-1,4 

(m-Dichlorobcnzoquinonc) 



Beil. VH - 033 
VII t -(347) 


M.P. 121° cor. 

in • 

121° 

(2) 

120.5° 

(3) 

120° 

(4) (5) (0) 

(9) (141 (17) 

120-121° 

(7) (8) 

119° 

(12) 


[See also 2,6-dichlorohydroquinone (3:4000).] 

Yellow oryst. from C.H, or l E r.; yellow pr. from »•«■ < * AcOH. -I C m .oroowhot «ol. 
borlg. oq. or cold ole.; cob. boI. hot ole.; .ol. CHC1* -Sublimes for below m.p., volotilo 
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with steam. — C turns skin reddish brown. {For study of pbotochem. decompn. of ale. 
soln. see (43) | 

{For prepn. of C from 2,G-dichIorohydroquinone (3:4600) with CrOs (7) or with excess 
aq. F'eClj soln. on warming (9) see indie. ref3,; from 2,4,6-trichlarDpbcDol (3:1673) on 
ceado. with CrOj va AcOH at 30-40° (yields: 69% (3), 27% (10)) (2), with cold fumg. 
HNOs (25% yield (U)> (6), with mist, of fumg. HNOa + cone. H»S0 4 (12), with PbO; 
in AcOH or m C#H* (10) or in ale. with HNO* (13) (14) cf. (10), see indie, refs, (note that 
m addn. to C the crude oxide. prod contains also 2-chloro-6-(2' 1 4 , l 6 > -trich}oropheno.\-y)- 
benxoquinonc-1,4, rn.p. 134-135° (10), and 2,6-fn«-(2',4',6'-trichlorophenoxy)hcnzoqumone- 
14 jo.p. 245° (10), which resemble C in appearance, composition, end behavior); from 
2 ,G-dichloro-4-fiuorophenol (8) or its dimethyl ether (8) or from 2, 6-di chloro-4»brotnophen ol 
(11) with ice-cold HNOj (£* ■= I 5) see indie refs.; from S.C-dicUoro-l-mtrophenol {Beil, 
VI-241, VIj-(122)J on htg. above its m.p. (125°) (15) or in small amt. with mixt. of fumg. 
HNOs 4- fumg. H 2 S0 4 at ord. temp. (iG); from 2,(Mlichloro-4-arainophcnol JBeil. XIII- 
512, XHIi»(l83)) by oxidn. with KjCrzOr + IfjSO* (00% yield (!}} (17} see indie, refs.; 
from 3,5-<bch}oro4-aminopheno) (Bed. XIII-513J eimilarly see (18); from 2,&-dicbloro-p- 
phcnylencdiaminc {Beil. XHI-118, XIlU-(37)] by oxidn. with dichromate see (19) (10); 
from 2,&-dichloro-4-bromophenal bromide (4) or from “ 2,4,6-trichlorophenol bromide ’’ 
(2,4 I G-trichloro-6-brotnocyclohexadieTie-I,4-one-3) (Bed. VII-145J (5J with cold fumg. 
lINOs eeo indie. refs.; from 2,6-<hchloroben.zoqu7m>ne-l,4-(2 f 4-d]nitroanil)>4 (Beil. XII- 
754) on hydrolysis with dd. HjSOi in e.t. at 200° ecc (20).) 

(For study of bactericidal value of 0 sec (21); for use a3 vulcanization accelerator see 
(22); for condensation with 0-naphthylamme and use of prods, as intermediates in prepn. 
of sulfur dyes see (23); for condensation with various amines to yield corresp. mono- and 
diarylaminoquinoncs see (24); for condensation with various ammophenoia and use of 
prods, in prepn. of oxazioc dyes see (25); for condensation of 0 with o-aminoaryl mercaptans 
and use in prepn. of vat dyes see (26); for rcactn. with Na-S-Oa + AcOH in prepn. of sulfur 
dyes see (40} ] 

0 on rcductn. with oq. SOa_ gives (80% yield (3» (27) (!) 2 1 G-dichlarohydroqumone 
(3-4000) (note, however, that C in dil. aq. KaOII under Nj nith SO; is in port reduced to 
2,G-dtch?orohydroqmnonc (3:4600) and in part sulfonatcd to mono- and disulfonic acids 
of C (28)). — {For studies of the oridn.-mluctn. potential of system C + 2,6-dichloro- 
hydroquinonc sec (3) (29) (30) (42).) — (0 forms with 2,6-dichlorohydroquinone the 
corresp. qnmhydronc, brown prismatic ndls , m.p 135“ (31), but does so less readily than 
the bcnzoqinnone-l,4/hj-droquinonc S}stcm (3); note that this same quiahydronc* is oh id. 
(30) from C + ord. hydroqumone (30).) 

[0 in CllCls at low temp, does not react with^Clj but at ord temps, gives (22) tetm- 
* chlorobcnzoqumone-1 ,4 (chloranil) (3.4978). — G in AcOH at 15-20“ gives (U) with 2 
moles lira 2,G'dieh]oro^,S-djbromoben2Qquinone-M {Bed. VIMH2J, m.p. 291° (U), ac- 
companied by a little 2,&-dich!oro-3,(klilirorootx^nzoqu'mono-l,4 [Beil. YII-642), m p. 292° 
(11); but O in boiig. AcOH with 2 moles Brj gh cs exclusively the latter (11) cf. (19) (33).) 

(0 with cone. HC1 gives on boilg (31) both 2,3,5-tricMoroI>cti2oqmnone-l,4 (3:4072) 
and 2,3,5,(Metrach]orobenzo<)uinane-l,4 (chloraisil) (3:4978).} 

{0 ’m cold ale. treated dropwisc with 10% ale. KOH gives first n, green soln. turning to 
brownish ml and pptg. in poor yield (2) a potassium salt of 2-chloro^,6-dih>-droxybcnzo- 
quinone-1.4 (Beil. VHI-37S); 0 in eatd. ole. soln. at 50-00° with cone. X|f 4 OH gives a 
purple twdn, grad, turning brownish red and pptg. (29-25% yield |2» 2-chlon>-3,G-dihy- 
drox>benzoqu»none-l,4-<Iiimide {Boil. VH1-379), bronze-colored Ut*. from AeOH, subliming 
at 258-200* w itltoul melting { 

(C (1 pt.) in nlc. (15-20 pt».) + cone. HCi (02M1.4 pis.) Ircsled amjmo (023 ,,t.) 
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yields mainly (35) 2,6-dichloro-3-anilinobenzoquinone-l,4 [Beil. XIV-137], blue ndls. or 
m.p. 154° (35), and 2,6-dichlorohydroquinone (3:4600) accompanied by email amts, 
of 2-chloro-3,6-dianilinobenzoquinone-l ,4 (see below); C in either ale. or AcOH with 
excess aniline yields (35) ^hloro^.G-dianilinobermoquinone-I^ [BeiL XIV-143], brown 
Uts. from AcOH, m.p. 262° (35), and 2,6-dichlorohydroquinone (3:4600).] — [Note that 
C with sulfanilic acid behaves similarly: e g. f C with 2 moles sulfanilic acid in aq. (best in 
pres, of NaOAc) yields (37) 2-chloro-3,0-hw-(p-sulfoanilino)benzoquinone-l,4 together 
with 2,6-dichlorohydroquinone (3:4GOO); in aq. ale., however, 2,6-dichloro-3-(p-sulfo- 
anilino)benzoquinone is also formed (37).] 

[G with NH2OH.HCI in ale. yields (38) 2,6-dichlorobenzoquinone-l,4-monoxime-4, 
pale yeb lfta. from dil.'alc., m.p. 140° (38), which with cold cone. HNO3 oxidizes to 2,6* 
dichloro-4-nitrophenol [Beil. VI-241], colorless ndls. from aq., lfts. from AcOH, this, from 
ether, m.p. 325° dec.; note that no dioxime can be formed I ' , 

[C with^semicarbazidc HC1 in cold dil. ale. gives (39) 2,G-dichlorobcnzoquinone-l,4- 
semicarbazone-4, in red or yel. forms acc. to conditions, but both of m.p. 22S° dec. (39); 
note that no his-semicarbazone can be formed.] 

[C with 20% soln. of triphenylpbosphine in CHCI3 gives an orange-red, red, or brown 
color (41) (also shown by trichlorobenzoquinone and by chloranil); for other limitations 
and details see (41).] 

3:3750 (1) van Erp. Ber. 68, GW-6G5 (1925). (2) Kehrmann, Tiealer, J. praJcl. Chem. (2) 40, 
480-486 (1889). (3) Conant, Fieser, J. Am. Chem. Soc. 45, 2202-220-1 (1923). (4) Kofrn. 
Susamann, Manalsh. 4G, 680 11925). (5) Kohn, Rabinowitsch, Monatsh. 48, 353 (1927). (6) 
Faust, Ann. 149, 153-155 (1869). (7) Den Hollander. Itec. Irav. chim. 39, 481-482 (1920). 
(8) Hodgson, Nixon, /. Chem. Soc. 1930, 18G8-1SG9. (9) Dakin, Am. Chem. J. 42, 491 (1909). 
(10) Hunter, Morse, J. Am. Chem. Soc. 48, 1615-1624 (1926). 

(11) Ling. J. Chem. Soc. 61, 559-560. 5G0-5G7. 576-578, 580-581 (1892). (12) Guareschi, 
Daccomo. Ber. 18, 1170 (1885). (13) Wesolsky, Ber. 3, 646-647 (1870). (14) Lampert, J. 
’* — "o* » 7> 9 2o (1874), (16) Armstrong, /. 

14-15 (1886). (IS) Bargellini, Leone, 
(19) Levy, Ber. 16, 1445-1447 (1883). 

(21) Morgan, Cooper, J. Soc. Chem. Ind. 43-T, 352-354 (1924). (22) Fisher (to Naugatuck 

Chem. Co.), French 740,978, Feb. 3, 1933; Cent. 1933, I 3133. (23) Thiesa, Maennchen (to 
I.G.), Ger. 507,833, Sept. 20,J.930;CenG 1930, II 2839. (24) Becke, TT. Suida.^H. Suite, Ger. 


(31) ling. Baker, J. Chem. Soc. 63, 1321-1322 (1893). (32) Oliveri-Tortorici, Gazz. cAim. 
ital. 27, II 685-586 (1897). (33) Hantzscb, Schniter, Ber. 20, 2279-2282 (1887). (34) Levy, 
Schultz, Ann. 210, 153 (1881). (35) Niemeyer, Ann. 228, 334-337 (1885). (36) Siegmund, 
J. prakt. Chem. (2) 92, 361-362 (1915). (37) H. Suida, W. Suida, Ann. 416, 136-142 (1918). 


293-297 (1927). 

3:3780 4-CHLORO-3-HYDROXYBENZ- C1< / \cHO C^ 0 - 01 BeiL SlN ' 746 

ALDEHYDE ^ < 

M.P. 121° (1) (2) 

Colorless ndls. (1). 

[Forprepn. of C from m-hydroxybenzaldehyde (1:0055) via 4-mtro^-hydroxybenzaWe- 
hyde, reduction to amino cpd., and use of appropriate diazo reactn. see (U-l 
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0 in 50% AeOH monoaitrated as specified {2} gives mainly 4-chloro-2-nitro-3-bydroxy- 
benzaldehydo, spar. sol. in hot CHClj, colorless pr. from AcOH, m.p. 175* <2) (3). {Note 
that this statement takes account of a very important correction (3).} [This 4*cbloro-2 
nitro- 3 -hydroxybenzalciehyde yields the following derivs.: p-nitrophcnylhydrazone, deep 
maroon ndb. from hot AcOH, m.p. 275-276* dec.; semicarbazone, It. or. ndls. from ale., 
m p. 265-266° dec. (2) J 

C in aq. eontg NaHCOj treated with (CHjIjSOj yields {1) 4-cUoro-3-methoxybenzalde- 
hyde, m.p. 52° {1}. {This prod, depresses m.p. of corresp. methyl ether of the isomeric 
2-ch3oro-3-hydroxybenzaJdebyde (3:40So), mp. 56-57° (1); on keeping it acquires a 
beautiful sih er-gray color {1 J; it yields an oxime, colorless ndls., m.p. 98-99°, and a p~ 
nitrophenyihydrazonc, old-gold ndls., m.p. 251° (1}.J 

(g 4-Chloro~3-bydroxybenzaldoxime : colorless Ddl3. of hydrate, dec. 106-110° from dil. 
ale.; anhydrous oxime, m.p. 126° {!). 

— — 4-Chloro-3-hydroxybenzaIdehyde phenylhydrazone: unrecorded. 

(g 4-Chloro-3-hydroxyben2aldehyde />*nitxophenylhydrazone: violet-red ndls. from 
dil. ale , m.p 226-227° (1). 

— — 4-Chloro~3-hydroxybenzaIdehyde 2,4-dinitroiihenylhydrazone: unrecorded. 

<§ 4-Chloro-3-hydroxybenraldehyde semicarbazone: pale yel. ndls., m p. 238-239° (1). 
3 : 375*0 (l) Hodgson. Beard, J. Chan. Soc. 192G, 156-154. {2) Hodgson, Board, J. Chan. Soc. 
IKS, 2033-2034. (3) Hodgson, Board, J. Chem. Soc. 1927, 2377-2378. 


3:3810 7-CHLORONAPHTHOL-l 


MJP. 123° M 


OH CjoHjOCI 

to 


Beil. VI -012 
VIr — 

Viz — 


Ndls. from aq or CSz; spar. sol. aq. — C has odor suggesting that of iodoform. 

{For propn. of C from 7 -(p-chlorophcnyl)paraconic acid {Beil. XVIII-42IJ by distn. sec 

CUJ 

C <lis. in aq alk. from which it is rcpptcL by CO*; the alk. sain. of 0 couples with dia- 
zomuro salts yielding azo dyestuffs (1). 

C with aq FcCfe gives a yellowish white ppt. which on stdg. assumes a pronounced 
violet color (1) 

C Cl mole) with PfcOH Cl mole) in CHClj yields an addn. cpd., C.PkOH, or.-red. ndls. 
from hot CHClj, ro.p 139° (1). 


7-Chloro-l-naphthyl acetate: oiL 

3:3310 (1) ErdmanD, Kirebhoff, Ann. 2*7, 374-375 flSSS). 


3:3840 l,4-DICHXORONAPHTHOL-2 



BelL VI - C50 
VI,- 
VI*— 


MF. 123-121° (1) 
122-123° (2) 
121° (3) 


Ndls. from Igr : eas so! ale., ether, or AeOH. 

IForpr.ro. rf C from l,!^cMoro.3.trto-l,:^jb>-dro£npttI»lHio, m.p. U' (2), 
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(3) (itself prepd. from naphthol-2 (1:1540) in AcOH + NaOAc soln. with Cl 2 (2) (3J), by 
shaking with satd. soln. of HC1 gas in AcOH for 2-3 min. (2) (3) see indie, refs. ; from 1,1,3 4- 
tetrachloro-2-keto-l,2,3,4-tetrahydronaphthalene [Beil. VII-371] by partial reduction with 
SnCI 2 in AcOH (poor yield) sec (1); from l-chloronaphthol-2 (3:1700) with S0 2 C1 2 at ord. 
temp. (4) (note that this prepn. undoubtedly involves intermediate formn. of 1,1-dichloro- 
2-keto-l ,2-dihy dronaphthnlene (above) (2)) see indie, refs.; from I,4,5-trichloronapbthol-2 
[Beil. VI-650] by partial reduction with Na/Hg see {4}.] 

[C in AcOH with Cl 2 gives (1) l,I,4-trichloro-2-keto-l,2-dihydronaphthalene [Beil. 
VII-38GJ, m.p. 86-87°, together with other oily by-products.] 

C with SnCl 2 / AcOH/HGl in s.t. at 100° for 8 hrs. gives (72% yield (2}) (3) 4-chloro- 
naphthol-2 (3:3045), m.p. 103-104°. 

C in AcOH mixed with cone. HNO3 (D = 1.42) and cautiously warmed until the liq. 
shows intense red color, then poured into aq., yields (1) 4-chloro-3-mtronaphthoquinone- 
1,2 [Beil. VII-724], red ndls. from AcOH, m.p. 184° (1). 

C with aq. ale. Na 2 S0 3 boiled 72 hrs. gives in poor yield (2) 4-chloronaphthol'2-6ulfonic 
acid-1, cryst. from aq. with ^ H 2 0 (not lost at 100° in vac.); note that this prod, on hy- 
drolysis with H2SO4 gives (91% yield (2)) 4-chloronaph t h ol-2 (3:3045), m.p. 103-104°. 

<§) l,4-Dichloro-2-naphthyl acetate: m.p. 90-91° (1). [From C with AcCl (1).] 

liii'H}- ' * *fl ' (2) Burton. J. Chem. Soc. 1945, 280-283. 

' t / H. . (1930). (4) Armstrong, Rossi ter, Chem. 

I I i. 

3:3860 3,3'-DICHLOROBENZOPHENONE Ci 3 H 8 OC1 2 Beil. S.N. 652 

(Di-(m-chlorophenyl) ketone) 


M.P. 123.8-124.9° (1) B.P. 1CO-1C6 0 at 2 mm. (1) 

[For prepn. of C from m-chlorobromobenzecc [Beil. V-209, Vi-(115), V 2 -(161)J (2) via 
conversion to m-chlorophenyl MgBr (cf. (3)) and reaction with m-chlorobenzonitrile 
(Beil. IX-339] (4), followed hy hydrolysis (77% yield), see (1).] 

® SjS'-Dichlorobenzophenone 2,4-dinitrophenylhydrazone: m.p. 235-238° (1). 

3;38G0 (l) Haller, Bartlett, Drake, Newraann, Cristol, et al., J. Am. Chem. Soc. 67, 1600-1602 
(1945). (2) Hartwell, Ora- Syntheses 24, 22-24 (Note 5) (1944). (3) Hein, Retter, Ber.n, 
1968 (1938). (4) Korczynski, Fandricb, Compt. rend. 183, 421-423 (1926) ; Cent. 19-0, II 185 , 
C.A. 21, 77 (1927). 




355 


SOLIDS 


3:3900 


3:3900 3-CHL0R0PHTHA1IC 
ANHYDRIDE 


M.P, 12 G® (\) 

124.5-125.fi 0 (2) 

123° (3) 

122° 14} (5) 

[See <xho 2<hlorophlhalic ac id (3:4820).} 

[For prcpn. of 0 from 3-chforophthahc acid (3:4820) fay cfa'stn. see (4/ (2); from 3-m‘tro- 
phthaUo anhydride [Beil. XYII-4SG, XVXXi-(256)} by htg. with PClj in s.t. G brs. at 175® 
(5) or 9 hra. at 220° (GG% yield (I)) or with Clj at 240° (0) see indie, refs.; from phthalic 
anhydride (1 :0725) with Cl* at 240° in pres, of Fo or Fc salts see (7).l 
[6 with Cl 3 m lump: H«SO« in pres, of I* gives {8} a mist. contg. 3 pts. 3,0-dichloro- 
phthalic anhydride (3:48G0), m p. 191® cor., and 1 pt. 3,4-dichloropbthalic anhydride 
(3:3095), m.p. 129-121®, b p. 329°.} 

[The neutral dimethyl and diethyl esters corrcsp. to 0 are unreported; ethyl hydrogen 
3-chloropbthalatc has m.p. 118-110° (3).) 

[C with PClj (3) or with SOCli 4- ZnCl 2 in s.t. at 200-240® (0) yields 3-chlorophtlialoyl 
(di)chlondc, b p. 109-171® at 1G mm. (3).} 

C with urea on fusion at 170® gives (3) 3-chIorophthalimido, cryst. from AcOH, m.p. 
233* (3},_23G® (15) — C with 1 mote amlrne hid at 200-220® until no more steam devolved 
(14) or C with 1 mote aniline in boilg. AcOlf (14) gives quant, yield 3-chlorophthalanil 
(A'-phcnyW-chlorophthalirmde), pale cream-colored ndls. from AcOII, to p. 1S9-I90® 
(14); 0 similarly treated with p-toluidinc gives (SO-90% yield (14)) A r -(p-tolyl)-3-ehlo- 
rophthahmide, colorless ndls. from AcOH, m.p 1G0.5® (14). 

[C with pyrocatcchol (1- 1520) 4- AJClj 4- NaCI htd. at 139-138* gives (10) an inter- 
mediate prod, (presumably 3-chloro-2-(o,m-dihj droxybenzoyDbonzoic acid), yel. cryst. 
from AcOII, m p. IS7® (10), which with cone. IfjSO* yields (10) 8-cldaro-l,2-dt!iydroxyan- 
thraquinone (5-cldorobystarann), yel. cryat. from pyndinc, m p. 187® (diacctatc, m.p. 
193® (10)). — 0 with hydroquinonc O :1590) 4- AlCtj + NaCI htd. at 209-220° for 40- 
50 rain, yields (11) 8-chloro*l,4-dihydToxyanthraquinonc (5-chloroquinizarin), red cryst. 
from xylene, m p. 213® (diacetate, m p. 205®, dimethyl ether, m.p. 20S* (II)).} 

[C with C*H* -4 AICls yields (12) (H3?)-chloro*2~(benioyl)bcnioic ncid, ra p. 233 5® r 
which with cone H;SO t for 4 hr* at 05® gives (59% yield (12» I-ehloroanthraquinonc 
(3:4150), m p 1G2® (12) ~ 0 with j»xy!cnc 4- AlCJj gives (81% yield (I3» 0-{37)- 
chloro-2-(2,fi<limethyH>enroyl)benioic acid, pr. from AcOH, m.p. 215% which on warn- 
ing with 9 pts. futng H5SO4 (10% SOj) gives (90% yield (13|) l-ctiloro-S.S-dimethyl- 
anlhraqumnne, yel. ndla from AcOH, rop ISO*.} 

0 on boilg. with dil JIC1 (1) or 0 on Mporufieation with ttandard a !k. (Sap Eq. •> 
9U1) followed by ncidifn. gi\cs 3<hlorophthahc acid (3:4820) q.v. 



Cl ( 

a 


CgHaOjCI 

O 

/ 


Beil.XVU - 4S2 
XVHi — 
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Cfcezn. Co.) . U-S- 2.02S.3S3, Jan. 21. 1936; Cent 1936, 1 2S30; C~A. 30, 1391 (1936). 1*0 
Scr. 42, 3519 (1909). (9) Kyridra (to Monsanto Chen. Co.), TJ.S. 1.93l^6L Mws n 
Crr.L 1934. II 333. (10} Wald naa n (to I.G.), Ge.'. 612,719, March 12 1937* Cen£ 153? t 
5015-5019; CJL* 31, 6261 (1937). ' 1 

(11) Waldaann, J. proD. Cheru (2) 130, 100 (1931). (12) Dougherty. Gleason, J. An. C&r- 
&e. 53, 1024-1027 (1930). (13) Mayer, Hell. Ber. 55, 2163 (1922). (11) Marriott. Robust^ 
J . Chen, Soc. 1939, 136-137. (15) Drew, Peartnan. J, Chen. Sec. 1937, 31. ^ 


3:3925 7-CHLQRONAPHTHOL-2 

MJ>. 12G.5 0 (I) 



c l0 H^>a 


Ben. VI- 619 
Vlr— 
Ylr(G03) 


White lfts. from Igr. 

(For prepn. of C from 7-hydrarinonsphthol-2 [BeiL XY-613] by treatment of is ssh. 
in dll. HC1 with CuSO* (19^ yield) see (1).} 

[C (as sodium salt) treated with CO* at 239-250® and 45 atm. pros, yields (2) 7*eKtar> 
2-hydroxyti3phthojc acid-3, yellowish lfts. from AcOH, m.p. C77-27S 3 C-)-l * 

(§1 7 -Chi oro-2 -naphthyl acetate: lfts. from toluene, m.p. HHS° (1). (From C cn re- 
fluxing with acetyl chloride (1).} 

3:3925 (l) Fransen. Delbcl. J. prclt. Chen. (2) 7S, 151 0575). (2) Ian**. Lore. Jarob? (to 
I.G.). Ger. 561.12S, Nov. 14. 1932; Cent. 1933, II 416. 


3:3934 /kPHEKYXPHENACYL CHLORIDE CjjHjiOCI BeILVn-443 

(c-Chloro-p-phenylacetophenone; / N / \ n CH- TU*— 

chloromethyl p-xenyl ketone; \ / V ✓ "Y j * 

4-(chloroacetyl)biphenyl) O Cl 

1LP. 126-127® (1) 

122-123® (2) (3) 

Pale yeL ndls. from dO. ale. 

(For prepn- of C from biphenyl (1:7175) with ehJoroa cetyl chloride (3; 5235) -r dXib 
(11 57* yield p)) (3), or with ehloroacetic acid anhydride (3:0730) -J- AjCIj (77 P&* 
P)), see indie, refs.) 

[C with chloroacetyl chloride (3:5235) -f- AlC3j gives (52^. yield PJ) 4 .I’-bi-j- (cUoro- 
aeetyl)biphenyl, ndls. from di-n-propyl ketone or cyclohexanone, m.p. 225-229' PJ, 
226-227° (4); note that this prod, with excess piperidine yield? (4) 4,4'-t«- (piperidino 
scetyijbiphenyl, brownish yeL pdr. from acetone, m.p. 143-144® (4).} 

|6 with piperidine has not been directly reported but should yield 4 - (piperidinoacetyl) bi- 
phenyl, ndls. from abs. ale., m.p. 93-94° (4), as has been demonstrated for the analogous 
p-phenylphenaeyl bromfdr.] 

0 with salts of acids should yield the corresp. p*pbenylphenacyi esters (for table of 
examples see YoL I, p. 652) although the mural reagt. for this purpose is the mere concern 

(, ■ ■: i *1°is oxidized (3) to p-pheny&earole sed 

i\ « .1. IN * r .!- { i * ‘ ')- 
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3:3945 5.CHLORONAPHTHOL-2 /V/\p H Cj 0 H?OCl Beil. VI -649 

yj 

M.P. ISS^u.c, (1) 

NdJs ; sol. ale., AcOH, C4H* CS*. — Sublimes; volatile with steam. 

{For prepn. of C from salts of 2-hydroxynapbtha)enesulfonic acid-5 [Beil. XI-282} by 
htg. with PCIj, then distilling with steam, see {!}.) 

3:3913 (1> Claus, J. praki. Chem. (2) 31), 317 (1889). 

CHO 

3:3953 4,6-DICKtORO-3-HrDROXY- Gfl CyHAClj Beil. VHJ — 

BENZALDEHYDE ( loH Vnij»(526) 

M.P. 130* {!> 

129° (2} 

Fairly eas. sol. hot aq.; eas, sol C«H«, ale.; insol. Igr. — Volatile with steam. 0 has 
very pronounced sternutatory props and also attacks moist skin producing painful blisters 

W. 

[For prepn. of C from 4,&-tUcWor»3-roethylphenol (3:1745) via conv. to Ws-(4,6-di- 
chioro-3-mcthy/phcnyl) carbonate, chlorination of latter, and subsequent alk. hydro!, of 
the chlorinatjon prod, see (1); for formn. (in small amt. together with much 2,6 isomer) 
from 6-chloro-3-hydroxybenzaldebydc (3:3350) or from m-hydroxybenzaldebyde (1:0055) 
in AcOH with Cl* see (2) [ 

£ in 4 pts. AcOH + 1 pt. aq. treated grad, with I pt cone. HNOj (D « 1.4) yields 
(1) 4,&^dichloro-2-nitro-3-liydroxybcnzaldehyde, m.p. 157° (I); this prod with acetone 
and alk. yields (1) the corresp. indigoid, viz., 4,4,8, 6-tetrachloro-7,7-dihydroxyind/go. 

4,G'Dichloro-3-methoxybenzaidehy<Ie: ndls. (com C»H$, m p. U7° (i), 

3:3952 (1) FWedlander. Bcbenck, Per. <7, 3048, 3051 (1914). {2} Hodgson, Beard. J. Chan. 
Soc. 192 C, 148-149, 152. 


3:3950 o-CHLOROPHENYLPROPIOLIC 


M.P. 131-132° (l) (2) 
131° (3) 




CjHjOjCI 

:ooh 


Bell. S,N. 950 


Cryst. from 50 % AcOH or C«H«. 

(For prepn. of C from o-chlorobenzaldehyde (3;G1I0) by conversion through o-chloro- 
Cinnamic acid to ethyl o-chlorocinnamatc, thence by addn. of Br2 to give ethyl 0-(o-ch!oro- 
phenyI)-«,Mil>romopropionale, followed by elimination of 2 HBr end saponification (or 
vice versa) with r]c. KOIl, and final acidification (G8% yield (U) \1) C f. (3), see indie, refs.) 

C suspended in aq., treated with HaIICOj -f CuCl 2l and stcam-distdled (5) or 6 with 
Cu(OAc)* (2) loses CO3 giving (80% yield) o-chlorophenylacetylene (3:0497). 

3:3359 |l) Bcrgmann, Bondi, Bet. 66, 282-2*3 (1933). (2) Otto. J. Am Chan r.n na-> 
1»1 (1031). (3) WlUm. Wcnikc, J. An. CW S«. S5, 12KM2CT (IMS). ' 
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3:3960 5-CHLORONAPHTHOL-l 


M.P. 131.5° (1) 



Ci„H 7 OCI 


Beil. VI - 612 
VI:— 
VIj — 


Ndls. from aq., lfts. from CS 2 ; spar. sol. aq. — 0 has characteristic odor. 

[For prepn. of C from 7-(2-chIorophenyl)paraconic acid [Beil. XVIII-421] on rapid 
distn. see (1).] 

[For condensation 0 f C with subst. isatin chlorides in prepn. of indigoid dyes see (2}.J 
C dis. in aq. alk. and this soln. couples (1) with diazonium salts yielding azo dyestuffs 
C with aq. FeCfo gives a yellowish-white ppt. unchanged on stdg.; C with Ca(OCl)j 
Boln. gives a pale violet ppt. (1). 

C (1 mole) in CHCb on mixing with PkOH (1 mole) in CHCI 3 gives (1) ppt. of adds, 
cpd., C.PkOH, orange ndls. from hot CHCIj, m.p. 160° (1). 

(g) 6-Chloro-l-naphthyl acetate: Ifts. from ale., m.p. 53° (1). [From C on protracted 
boilg. with AcCl (1) ] 

3 :39G0 [1) Erdmann, Kirchhoff, Ann. 247, 372-374 (1888). (2) LG., Brit. 318.107. Oct. 23. 
1020; Cent. 1930, 1 1383. 


3:3965 TETRACHLOROBENZO 
QUIN ONE -1,2 
(Tetrachloroo-quinone) 

M.P. 133° (1) 

131-133° (2) 

130° . (4) (7) 

139-130° (3) 

139° (11) 

[See also tetrachloropyrocatechol (3:4875).] 


O 

II o 

C 6 0 2 Cl4 Beil. VII - 602 
Vn 2 -(338) 

Ci^Cl 
Cl 


Red cryst. pdr. (1), cryst. from dil. AcOH (2). 

[For prepn. of C from tetrachloropyrocatechol (3:1520) by oxidn. with fumg. HNOj 
in AcOH (81% yield (1» (2) (3) (4) (5) (6} see indie, refs.; from pyrocatechol (1:1520) 
(2) (3) or pyrocatecholsulfonic acid (7) with Cl 2 in AcOH see indie, refs.; from tetrachloro- 
pyrocatechol monomethyl ether (tetrachloroguaiacol) (S) or from tetrachloropyrocatechol 
dimethyl ether (tetrachloroveratrole) (8) by oxidn. with HN0 3 see indie, refs.] 

[C adds 1 mole Cl 2 yielding (9) hexachlorocyclohexene-3-dione-l,2 [Beil. VH-575] q.v. 
which on reduction with SnCI 2 in AcOH (3) gives tetrachloropyrocatechol (3:4S75).] 

[C with PCJs (2 moles) htd. in s.t. at 200-210° for hr. gives (10) hexachlorobenzene 
(3:4939) and other products.] 

[For complex behavior of C on htg. with aq., with cold ales., or with aniline see Beil. 
VII-602, VII r (338).] 

C forms addn. cpds. with many hydrocarbons [e.g , C with benz_ene gives C.3C6H«, 
m.p. 37-42° (11); C with toluene gives C.C7H8, m.p. 45-50° (11); C with hexamethyl- 
benzene (1:7265) gives C.CitHis, greenish black ndls. from AcOH, m.p, 140-143° (11).] 

C with equiv. tetrachloropyrocatechol (3:4875) in least possible hot CHCI3 gives on 
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cooling the corrcsp. qumhydrone (G). • — {For study of oxidn.-reductn. potential of system 
C/tctrachloropyrocatcchol see (4) (5).) 


3:3965 {1} Jackson, MacLaurin, Am Chem. J. 3T, 11-12 (1907). {2) Zinckc, Ber. 20, 177Q 
(1887). (3} Zincke, KUstcr, Ber. 21, 2720-2730 (1SSS). (4) Conant, Ijeser, J. Am. Chem. Sot 
46, 1873, 1875 (1924). (5j KvaJoes. J. Am. Chem. Soc. 50, 2487-2 J S9 (1934). (6) Jackson. 
Carte ton, Am. Chem . /, 30, 497 (1909). (7) Datta, Bhoumik, J. Am. Chem. Soc. 43, 313 (1921). 
(8) Cousin, Compt, rend. 129. 9G7 (1899). (9) Zincke. Kflstcr, Ber. 22. 487 (18S9). (10) Zinckc, 
KGster, Ber. 24, 927-928 (1891). 

(11) Pfeiffer. Ann 412, 294-296 (1016), 


3:3985 6,7-DICHXORONAPHTHOL-l 



CjoHgOClj 


M.P. 133° (I) (2) 


Beil. VI -C12 
VIi — 


Pate yet. pr. (from CSj) (1) (2). — Somewhat sol. hot aq. 

(For prepn from y- (2, 4-di chi or ophenyl ) paraconic acid {Beil. XVI1I-421] by disto. 
see (2) J 

0 with FeCIj gives a white ppt. which on htg. with excess reagt. colors violet (2). 

C in dil. alk. sotn. couples with diozotizod naphthionic ac. (1-aminonapbtbalencsulfonic 
acid-4) giving intense purple color (2). 

C on distn. with Zn dust yields naphthalene (1:7200) (2) (1). 

(g) 5 ,7 -Diehl oro -1 -n a phthyl acetate: from C on protracted refluxing with 4 pts. AcCl; 
pr. (from CHClj + lgr.), m p. 110° (2). 

3:3985 (l)’Erdmann, Schncchten, Ber. 21, 3444 (1888). (2) Erdmann. Behwechten, Ann. 275, 

284-285 (1893). 
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3:4000 4-CHLORONAPHTHO- 
QUlNONE-1,2 


M.P. 132-130° dec. (I) 

[188° ( 2 ) see text] 

Orange-red ndls. from by addn. of Igr.; C could not be further purified by recrystal- 
lization since some decompn. always occurred ( 1 ). 

[For prepn. of C from M-dichloronaphthol-2 (3:3840) by conversion (59% yield) with 
HNO 3 in AcOH to l,4-dichIoro-l-nitro-2-keto-dihydronaphthalene, followed by subsequent 
elimination of NOC1 by boiling with C«H a (80% yield), see (1). — Note that the prod, of 
m.p* 188°, maroon ndls. from ale., obtd. (2) from 4-chloro4,2-diaminonaphthalene* (4- 
chloronaphthylenediamine-1,2) by air oxidn., is regarded as C; this discrepancy is unex- 
plained.] 

C on reductive acetylation with AcjO + NaOAc + Zn dust loses its halogen atom 
giving (60% yield (1)) 1,2,4-triacetoxynaphtbalene [Beil. VI-11331, m.p. 134-135° (1). 

[C with 2,3-dimethylbutadiene (1 : 8050) in specially purified CHCI 3 in s.t. at 100° in 
dark for 72 hrs. undergoes a Diels-Alder type addition only very slowly (1); no inter- 
mediate addn. prod, could be isolated (difference from the isomeric 3-chloronaphthoquinone- 
1,2 (3:’4704)), but on stdg. the soln. slowly deposits (15% yield (1)) 2,3-dimethyIphenan- 
thraquinone, m.p. 237-238° u.c.; 242-243° cor. (1).] 

4-Chloronaphthoquinone-l,2-oxime-2 (4-chloro-2-nitrosonaphthol-l) [Beil. VTIi- 

(385)]: pale yel. ndls., m.p. 157°. [Prepd. indirectly.] 

3:4000 (l) Fieser, Dunn, J. Am. Chem. Soc. 59, 1019-1020 (1937). (2) Hodgson, Elliott, J- 
Chem. Soc. 193.5, 1853. 


3:4005 1,4,6-TRICHLORONAPHTHALENE Cl C 10 H 5 C] 3 Beil. V - 545 

1T1 «« 


M.P. 133° (1) 

131° (2) (3) (4) 

129° u.c. (3) 

Ndls. from ale. in which C is spar. sol. — Volatile with superheated (3) steam. 

[For formn. of C from sodium l,5-dinitronaphthalenesulfonate-4 (1) with HCl + NaCIOa 


0 

l 0 


or 


CioHACl Beil. S.N. 674 
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see (!}; for preps. of C from 1 ,5-di chi oro-4-ni tr on aphtfi a) cn e (Beil. V-55GJ {3), from 1,4- 
dichJoro-5-nitranaphthalene (Beil. V-556, Vj-(2G4)J (4} (3), from 4-chk)ro'l ( 5-dinitn>- 
naphthalene (Beil. V-561) {3), from l-chIoro-4,5siinHron3phtha!cno fBcil, V-5G1J (3), 
from 4,5-dichloronaphthalcnesulfonyl chloride-1 (Beil. XI-162J (5), from 4-chloro-5-nitro- 
naphthalenesulfonyl chloride-1 [Beil. XI-IGOj (6), from l*chloro-5-nitronaphth»lencsulfonyf 
chloride-4 [Beil X1-17G) (0), from 5-chloro-4-nitronaphthalcncsulfonyl chloride-1 (Beil. 
XI-170] (6), from l-chloro-4-mtronaphthalencsutfonyl chloridc-5 [Beil. XI-1701 (G), or 
from 4-chloronaphthalene-l,5-6is-{sulfonyl chloride) [Beil. X 1-2 13) (7) (2), each with 
PC1& as directed, see indie. rcfs.J 

(C treated with CISOjH in CS» and rcactn. prod. conv. to Balts as directed (2) yields a 
mixt. of two sulfonates, via., one derived from 1,4,5-trichloronaphthalcnesulfonic acid-7 
{corresp. sul/onyl chloride, m.p. 2 IS 0 (2)) and the other derived from 1,4,5-trichloro- 
naphthalenesulfoaie acid-X (corrcsp. sulfonyl chloride, tt.p. 178° (2)).] 

(C on oxidn. with diL HNOa m s t. yields (3) a dichloro acid, presumably 3,0-dichIoro- 
phthalic acid <3: 4870). J 

' ’ (J022). (2) Turner, TVynne, J. Chtm , 

... 1187. 1733-1734 (1B76) (4) Widraan, Bull, 

i K u .i> \b) Armstrong, Wynne, Chtm. Ntict Cl, 273 (1800). (C) Clove, 

t 398 (1893). {7) Armstrong, Wynn©, Chem. A’ttts 62, 103 (1890). 


3:4030 2-CHIORO-2,2,3-TJUMLTBYIBUTAlfE 


(ter-Butyl-d lmcthyl-carbinyl 
chloride) 


CrHjsCl 


CHj 


Cl 

CHj-i t-CIIj 

in 3 iiH s 


M.P. 130° (1) 

133° (4) 

129° in s.t. (2) 
123’ (3) 


Bell. I - 158 
M 50) 


Colorless cryst with camphoraceous odor; extremely volatile and reader nacar 
insol. aq. and volatile with steam; purified by sublimation or ciyalm from 35-CJE. 

[For prepn. of C from 2,2,3-trimethylbutanol-3 {pcntametbylethanol) (Sell J-d*. j- 
(207), Ir(447)J (3) or its hydrate (1) with fumg. UC1 (2) { 3 ), with PC!j C? i?Z 

(3 7065) (46% yield (4)) see indie, refs ; from 2,2,3-lrimelhyIbutas* (" LrfT-z~ r 

with ter-butyl chloride (3-7045) + AlClj by shaking 30-45 umr/ix Ci'Z'n&Z «■ f ’ 1 

C with ale AgN0 3 ppts. AgCl even in cold (3), 

& with Mg in dry ether gives RMgCl; this upon o»da. with Ot » f esaemas =:urmr.j *sr- 
yields {2} 2,2,3-tnmcthylbutanol-2, m p. 80° (2). 

C converted to RMgCl and the latter treated with CO- — V~-V -w— ■— — 

acetic acid [Bed Ht-(150)], xn n so* *•* ~ ” 
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3:4000 4-CHLORONAPHTHO- 
QUINONE-1,2 


M.P. 132-130° dec. (I) 

1188° (2) see text] 

Orange-red ndlg. from CjH 8 by addn. of lgr,; C could not be further purified by rccrystal- 
Ilzation since some decompn. always occurred (1). 

(For prepn. of C from l,4-dichloronaphthol-2 (3:3840) by conversion (59% yield) with 
HNO3 in AcOH to l,4-dichIoro-l-nitro-2-keto-dihydronaphthalene, followed by subsequent 
elimination of NOCl by boiling with C«H 8 (80% yield), sec (1). — Note that the prod, of 
m.p. 188°, maroon ndls. from ale., obtd. (2) from 4-chIoro-l,2-diaminonaphthalene # (4- 
chloronaphthylenediamine-1,2) by air oxidn., is regarded as C; this discrepancy ia unex- 
plajned.) 

C on reductive acetylation with AC2O -f NaOAc + Zn dust loses its halogen atom 
giving (G0% yield (1)) 1,2,4-triacetoxynaphthalene [Beil. VI-1133], m.p. 134-135° (1). 

(C with 2,3-dimethylbutadiene (1:8050) in specially purified CHClj in s.t. at 100° in 
dark for 72 hrs. undergoes a Diels-Alder type addition only very slowly (1); no inter- 
mediate addn, prod, could be isolated (difference from the isomeric 3-chloronaphthoquinone- 
1,2 (3:'4704)), but on Btdg. the soln. slowly deposits (15% yield (1)) 2,3-dimethylphenan- 
thraquinonc, m.p. 237-238° u.c.; 242-243° cor. (1).] 

4-Chloronaphthoqulnone-l,2-oxime-2 (4-chloro-2-nitrosonaphthol-l) [Beil. VIIi- 

(385)]: pale yel. ndls., m.p. 157°, [Prepd. indirectly.] 

3:4000 (1) Fieser, Dunn, J. Am. Chtm. Soc. 50, 1019-1020 (1937). (2) Hodgson, Elliott, J. 
Chem. Soc. 1935, 1853. 

3:4005 1,4,5-TRICHLORONAPHTHALENE A Cl C 10 H 6 C1 3 Beil. V - 545 

£-(446) 


M.P. 133° (1) 

131° (2) (3) (4) 

129° u.c. (3) 

Ndls. from ale. in which C is spar. sol. — - Volatile with superheated (3) steam, 

[For formn. of C from sodium l,5-dinitronaphthalenesulfonate-4 (l) with HCl + NaC103 
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see (1); for prepn. of 0 from t f 5~di ehIoro-4-mtr onaph tb al cne [Beil. V-5SGJ (3), from 1,4- 
dicbIoro-5-nitronaphthalene [Boil. V-556, Vj-(2G4)J (4) (3), from 4-chloro-l,5-dmHro- 
naphthalene (Beil. Y-561J (3), from l-chloro-4,5-dinitronaphthalcnc |Bcil. V-5GIJ (3), 
from 4,5-diehloronaphthalenesulfonyl chloride-1 JBcil. Xl-162] (5), from 4*chloro4>-nHro- 
naphthalenesulfonyl chlondc-1 [Bed. XI-1G9] (0), from l-ch!oro-5~nitronsphlhalencsulfonyl 
chloride-4 {Beil. XI-170] (G), from 5-chloro-4-mtrotiaphthaIencsuUonyi chloridc-l {Bed, 
XI -170} (6), from l-chloro-i-nitronaphthalencsuUonyl chloride-5 {Beil. XI-170] {6), or 
from 4'Ch!oronaphthalene4,5-l»ts-(sulfotiyl chloride) {Beil. XI-213] (7) (2), each with 
PCU as directed, see indie. refa } 

{C treated with CISOjH m CS- and reactn. prod, conv, to Balts as directed {2} yields a 
mixt, of two sulfonates, viz., one derived from 1,4,5-tnchloronaphtlialcncsuUonic acid-7 
(corrcsp suifonyl chloride, m.p. 118° {2}) and the other derived from 1,4,5-trichloro- 
naphtbalenesulfonic acid-X (corrcsp. suifonyl chloride, m p. 178° (2)).} 

(0 on oxidn. with dil. HXOj in s.t yields (3) n dichloro ncid, presumably 3,G-dtchIoro- 
phthalic acid (3:4870).] 

3: <005 (t) Fricdl&nder, IvOfamessinis, Schenk, Btr. 55, 47 (1022). (2) Turner, Wynne, J. Cketru 
Soc. 1341, 247, 254-255 (3) Alter berg, Btr. 3, 1187, 1733-173* (1870). (4) WJdsMo, Bull 

eoc. chim. (2) 28, 511 (1877). (5) Armstrong, Wynne, Chan. Kwt Cl, 273 (1890). (G) Clove, 
Chan. Zto. 17, 398 (1893) (7) Armstrong, Wynne, Chan. Kan 92, 103 (IS90). 


3:4020 3-CiaORO-2,2,3-TRIMETHYLBUTAI(E 


(ier-Butyl-dimethyl-carbmyl 

chloride) 


CtHijCI 


Cl CHa 
CHj— i? — I t — CH j 

ilia i)Ha 


M.P. 136° (1) 

133° (4) 

129* in s.t. (2) 
123* (3} 


Bell. I - 1C8 
VC 59) 
Ir~ 


Colorless eryst wit h camphora ecous odor; extremely volatile and readily sublimes; 
insol. oq. and volatile with steam; purified by sublimation or cn-°‘- ‘ram boiig MeOH. 

[For prepn. of & {rota 2,2,3-ltiTnetkylbutap^ 9 ' • aol) (Beil. 1-418, Z s - 

(207), I?- (447)) (3) or itshvtW- »*) * i * : 2J* (1) or with AcCl 

(3.7065) *’ i i • ’ ' . » -riptsne ”) (1:8544) 

with ter- > ■ u -o -ij seconds (16% yield) see (4) J 

C with ' ... >u cold (3). 

C with * * „ .wer gives RMgCl; this upon oxidn with O- and subsequent hydrolysis 

yields (2) ‘2,2,3-trimethylbutanol-2, m.p. 80* (2). 

C converted to RMgCl and the latter treated with CO2 yields (2) kr-butyl-methyl- 
acetie acid (Bed Ilj~(l50)], mp 80* (2) 

3: <020 {!) Butlerow, Ann 177, 183-1 84 (1875). (2) Richard, Ann. chim. (8) 21, 356-358 (1910). 
(3> Henry, Compl. rend 142, 1,024 (1906): Rec Iras chtm. 26, 104 (1907). (4) Bartlett, Condon, 
Schneider, J. Am Chan. Soc. 66, 1533, 1537 (1944). 



3:4030-3:4040 


DIVISION A 


362 



OH 


3:4030 2,4,6-TRICHLOROPHLORO- 

ci/\ci 

C«,HsOsCU BeiL VI - 1104 

GLUCINOL 


VIi— 

M.P. 136°u.c. (1) 

134° (2) 

132-133° (3) 


VI 2 — 


Cryst. from abs. ale. — Note that from aq. C cryst.as a trihydrate (1), but on htg. this 
hydrate loses aq. before melting (2); note also that C on recrystn from toluene gives a 
solvated prod., m.p. 108-100° {1). [For study of crystallography of C see {4}.] 

C is aim. insol. aq. or cold CaHe; sol. ale. — C readily sublimes. 

[For prepn. of 0 from phloroglucinol (1,3,5-trihydroxybenzene) (1:1620) with Cl 2 in 
CCU (crude yield 76% (1)) or in AcOH (5) see indie, refs.; note that attempts ( 6 ) (7) to 
prepare C from phloroglucinol (1:1620) with Ch in aq. soln. were not effective owing to 
further decompn. of the prod, into dichloroacctic acid (3:620S) and/or the tetrahydrate 
of si/m.-tctrachloroacctone (3:6050) cf. (1).] 

(For formn. of C from phloroglucinol (1 : 1620) with SO 2 CI 2 in dry ether see {3).[ 

[For formn. of C from hexachlorocyclohcxanetrione-1,3,5 (“ hcxaclilorophloroglucinol ”) 
[Beil. VII-854, VIIi-(469)] by reduction with SnCl* or KI see (7)1 
C dis. in hot cone. HC1 from which on cooling it separates in fine ndls.; C with warm 
dil*. HNO3 is decomposed with formn. of oxalic acid (1:0445); 0 with cone. H 2 SO 4 dissolves 
unchanged on gentle warming, but on contd. htg. HCi is evolved and soln. turns deep 
sage-green ( 1 ). 

C dissolves in aq. alk. but is repptd. unchanged upon acidification; note,' however, that 
alk. soln. of C on stdg. in air develops a purple color (1). 

[0 in AcOH added to excess Br 2 /aq. undergoes ring cleavage with formn. of 1, 1,3, 5,5- 
pentabromo-l,3,5-trichloropentanedione-l,4 [Beil. 1-786], colorless cryst. from pet. ether, 
m.p. 93-95°, to a turbid liq. becoming clear at 98° ( 8 ).] 


2,4,6-TrichlorophloroglucinoI trimethyl ether: ndls. from ale., m.p. 130-131° (9). 

[Prepd. indirectly (9) ] 

2,4,6-TrichlorophloroglucinoI triacetate: lfts. from dil. AcOH, m.p. 167-168° (7). 

[From G with large excess AcCl at 100° (7).] 


3:4030 (1) Webster, J. Chem. Sac. 47, 423-426 (1885). (2) Zincke. Kegel, Ber. 23, 1731-1732 
(1890). (3) Peratoner, Finocchiaro, Gazz. chim. ital. 24, I 243-244 (1894). (4) Dfeverin, BvU 

. , C.A. 34,4320 (1940). (5) Hazura. 

Hermann, Ann. 155, 132-134 (18/0). 
, Kegel. Ber. 23, 1720-1721 (1890). 

(9) Ciamician, Silber, Ber. 24, 2980-2981 (1891). 


3:4040 2,6-DICHLORONAPHTHALENE 

c UJ 


136° 

(1) (2) 

135-136° 

(13) 

135-135.5° u.c. 

(3) 

135° u.c. 

(4) 

135° 

(5) (8) (7) 


(9) (19) 


CioHgCU 


Beil. V - 544 
Vr- 
V 2 -(44G) 
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Tbb. from ether -f- C«H«, ndls from hot ale., pr. from AcOH. — Spar. sol. ale.; eas. 
sob ether, CgHe, or CHCL. — * Volatile with steam. 

[For prepn. of C from naphthalene-2, C-its- (sulfonyl chloride) [Beil. XI-216] (8) (10), 
from G-chloronaphthalene-2-suLfonyl chionde (Beil. XI -180] (45% yield (2)) (1) {9), from 
6-bromonaphthaiene~2-sulfonyl ehlonde [Bell. XI-184] {11}, from salts of 2-hydroxy- 
naphthalenesulfonate-6 [Bed. XI-282, XIr(66)] (59% yield (3)) (4) (5), or from 6-bromo- 
naphthol-2 [Beil. VI-651] (55% yield (12)) with PCl s as directed, see indie, refs.; from 
0-eulfonaphthylamme-2 [Bed XIV-760, XIVj-(735}} by treatment of corrcsp. dmonium 
chloride With PCU m POOL see (13) (14), from 2,(«haminQnaphihalene [Bed. XXII-20S] 
via tetrazotszation in HC1 followed by htg. with Cu pdr. see {6), from sodium 0-naphtha- 
lenesulfonate (Bed XU71, XIr(3S)] with KC10, + boilg dil HC1 (50% yield) see [15).} 
[0 in CHCI3 satd. with CI3 gives (9% yield [20» 1,2,6-tricMaronaphthalene (3:2515), 
m p. 92°.[ 

C on oxidn. with dd. HNOj (D « 1.2) in e.t. at 150° (16} or better with dil. HNOj 
(D - 1.13} m at. at 190-200° (17} yields 4-chloropbthahc acid (3:4390), m.p. 148° ucs 
{17}. — C on oxidn. with CrOj/AcOH yields (18} 2,0-dtchIoronaphthoquinone-l ,4 [Beil. 
VII-730}, bright yel. ndls , m.p 148-149° (IS), this cpd. also accompanies {18} the 4- 
chlorophthalic acid of the same m.p. during HNOj oxidn (above) 

[C on monomtration yields (16} two isomers, one m.p. 139-139.5°, the other m.p. 113,5- 
114° (16} ] 

[C in CSj treated with CISOjH yields (19} 2,6-dichioronaphthalenesulfonie acid-4 [Beil. 
XI-162] (corrcsp sulfonyl chloride, m.p. 136°, corresp. sulfonamide, m.p. 269°).] 

3:40-10 (l) Forsling, Ber 20, SO-81 (1887). (2} Beattie, Whitmore, J. Am. Chem Soc. 55, 
“ ! * c « >J * - l *“’ ^ - B-20, 146-147 (1933). (4) Clays, 

1 1 . 

" I ■ ’ 

* * . ‘ i 

Arncll, Bull toe. chun (2) 45, 184 (1880) (10} Armstr 

(11} SmdaH, Chem. News €0, 58 (1SS9). (12) Fraiuen, Stauble, J . prakl. Chem (2) 103, 370 
(1021(22) (13) Erdmann, Ann 275, 2S0 (1803). (14> Nakata, Ber. 04, 2067 (1931). (15) 

Kozlov, Talybov, J Gen. Chan. {U S S.R.) 9, 1827-1833 (1930). C A 34, 40C7 (1940). (16) 
Alfin, Bull. sac. chxm. (2) 36, 434 (1881). (17) Claus. Ber. 51, 320 (1882). (18) Claus. Mailer. 
Bcr. 18, 3073-3074 (1885) (19) Armstrong, Wynne, Chem. News 61, 273-275 (1890). (20) 

Wynne, J, Chem. Sac. 1946, Gl. 


3:4052 2,3,6-TWCHLOROHTOROQUINOME 


MJ. 338° {1} 

130° (2) 

134° (3) 

131-133° (16) 
130-132° (13) 
130° (4) 


OH C«H 3 0 2 C1j 

^C1 


Beil. VI - 850 
VI,— 
VIi-(846) 


[S« also 2,3 > &Jnchlorobencoquinone-l,4 (3:4672).] 


Colorless shining pr. from aq. rapidly losing their luster in air (3); transparent pr. with 
1 mote AcOH from AcOH but solvated AcOH readily lost la air {5}. 

6 at 15° is sol. in 100 pts. aq. (0); 0 is spar. sol. cold aq. but eas. sol. hot aq. in which 
It lint melts to an oil (3); G is eas. sol ale. or ether. 



3M 


3:4052 2,3,5-TRlCHLOROHYDROQUINONE 

G readily sublimes in Ifts. (4); for study of sublimation press, see (7). 

[For study. of heat of formn. of 0 see (8); for studies of heat of combustion of C see (5) 

l®}>] 

[For detn. of chlorine in C by hydrogenation at elevated temp, see (10); for patent on 
use of G as vulcanization accelerator see {11}.] 


preparation of e 

From trichlorobenzoquinone. [For prepn. of 0 from 2,3,5-trichlorobenzoquinone-l,4 
(3:4672) by reduction with aq. SOa (3) (4) (6) (12) in ether (1), or from " benzoquinone 
tetrachloride M (2,3,5,G-tetrachlorocyclohexanedione-l,4) [Beil. VII-557] with aq. SO5 
(13), see indie, refs.] 

From other sources. [For formn. of C (together with other products) from 2,5-dichloro 
benzoqui nonc-1 ,4 (3:4470) or from 2,6-dichlorobenzoquinone-l l 4 (3:3750) with boilg. 
cone. HC1 see (14); from CeHg with KClOj + H2SO4 see (16).] 


CHEMICAL BEHAVIOR OF C 

Reduction. [C with Na/Hg in acid soln. is hardly affected and does tiof (3) give hydro- 
quinone; however, for anal, of C by quant, detn. of chlorine with H* at elev. temp, see 
(10).] 

Oxidation. C on oxidn., e.g., with CrOj at 0° (5), cone. HNO3 (4) (3), AgNOs (4), or 
FeClj (4), gives 2,3,5-trichlorobenzoqumone-l,4 (3:4672); note, however, that with in- 
sufficient oxidizing agent the corresp. quinhydrone (see below) may separate. 

[For study of oxidn.-rcductn. potential of system C -f 2,3,5-trichlorobenzoquinone-l,4 
(3:4G72) see (2) (17) (18).] 

, C (1 mole) with 2,3,5-trichlorobcnzoquinone-l,4 (3:4672) (1 mole) in CHClj soln. 
gives on evapn. (2) (19) the corresp. quinhydrone, green-black cryst., m.p. 114-115° (2), 
103° (19). 

[Note also that C in aq. KOH exposed to air first turns green, then red, and finally 
brown (4), and this soln. on stdg. or boilg. in air gradually separates the corresp. potassium 
salt of chloranilic acid (3:4970) (3).] 

Other reactions of C. [C with PC1 5 (2 moles) on htg. gives (3) a mixture of penta- 
chlorobenzene (3:2290) and hexachlorobenxene (3:4939).] 


Trichlorohydroquinone dimethyl ether (3,4,6-trichloro-l,4-dimethoxyhenzene) : 

unreported. 

® Trichlorohydroquinone diethyl ether (3,4,5-trichloro-l,4~diethoxybexuene): ndls. 

from ale., m.p. 6S.5° (3). [From C with C2H5I + KOH in s.t. (3).] 

@ Trichlorohydroquinone diacetate: ndls. by sublimation, m.p. 153° (3). [From C 
with AcCl under reflux (3).] _ . 

© Trichlorohydroquinone dihenzoate: ndls. from CSj, m.p. 174° (14). [From C with 
BzCI on htg. (14).] 


3:4052 (1) BAtr, Giese, Ber. 37, 4017 (1904). (2) Conant, Fieser. J. Am . Chem. Soc. 45. 2206- 
2207 (1923). (3) Graebe, Ann. 146, 22-30 (186S). (4) StSdeler, Ann. 69. 321-326 
(5) Valeur. Ann. chim. (7) 21, 490-499 (1900). (6) Stenhouse. Ann. SuppL 6, 218 (156b). W 
A. S. Coolidge, M. S. Coolidge, J. Am. Chem. Soc. 49, 100-104 (1927). (8) Sjostrom, 

Kern. Tid. 48, 121-124 (1936); Cent. 1937, I 58; <7-4. 30, 6634 (1936). (9) Swietoslawsta, btsr- 
czewska, J. chim. phys. 22, 399-401 (1925). (10) ter Meulen, Heslinga, Rcc. trm. chvn. *-» 
1093-1096 (1923). _ „ . t mu- 

(11) Fisher (to Naugatuck Chem. Co.), French 740,978, Feb. 3, 1933; Cent. 4333, ' 

C-A. 27, 2S45 (1933). (12) Graebe, Ann. 2G3, 28 (1S91). (13) Pexatoner, Gf^, Gas. eMn. 
ital. 24, II 389-390 (1894). (14) Levy, Schultz, Ann. 210, 153-154 (18S1). (15) Krafft. Her. 
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SOLIDS 


3:4053-3:4085 


JO, 707-800 (1877). (16) Carius, Ann. 143, 129-138 (1867). (17) Conant, J. Am Chem. Soe. 
49, 293-297 (1927). {1S> Kvalnes, J. Am. Chem. Soe. 56, 607-670 (1934). (19) Lins, Baker, 
J. Chem. Soc. 63, 1322-1323 (1893). 

3:4005 3-CHLORO-4-HYDROXYBENZ- H0 / V CHQ C T H 5 0 2 CI Beil. VEI - 81 

ALDEHYDE ^ / V2Hi~ 

M.P. 139*’ cor. (I) B.P. 149-150° at 14 nun. (1) 

133-134° (2) 

137-128° (3) 

Ndfa. from aq. {!)• — Very spar. sol. cold aq., eas. sol. hot nq.; spar. sol. CHCL; eas. 
sol ale., ether (1). 

JFor prepn. of 0 from p-hydroxybenzaldehyde (1:0000) with Cl 3 -f CHClj see (1) (2); 
from 3-chforo-4-hydrovybenzyI alcohol by htg. with alk. 6odium m-nitrobenzcnesuJfonate 
see (3); from o-ehlorophcnol (3:0255) + CHjO under specified circumstances see (4) or 
with chloral (3:5210) see (5).) 

C with FeClj gives no coloration (3). — C forms a NaHSOj cpd. (3J. 

C in EtOAc hydrogenated with H 3 at 40 lb./eq. in. for 45 min. in presence of Raney Ni 
cat. gives (2) 3-chloro-4-hydroxy benzyl ale., cryst. from CgHs, m.p. 127° (2). 

<g> 3-CWoro-4-hydroxybenzaldoxime : ndls. from aq. or CHClj, m.p. 144-145° (1). 

3-Chloro-4-hydroxybenzaldehyde phenylhydrazone: unrecorded. 

S-Cftloro-4-hydroxybenzaldebyde /J-nitropheaylhydrazone: unrecorded. 

3-Chloro-4-hydroxybenzaldehyde 2,4-diaitropbenyIhydrazone: unrecorded. 

<gi 3-ChIoro-4-hydroxybenzaldehyde semic&rbazone: ycl. ndls from very till. AcOH, 
mp. 210° dec. (II; 212° (3). 

3:4065 (l) Blitz, Her. 37, 4031-4034 (1904). (2) Buehler, Brown, Holbert, Fulmer, Parker, 
/. Orff Chem. G, 004 (1041). (3) Hanus, J prakt. Chem. J58, 2C3 (1011). (4) Gefgy and Co., 
Gor 105,798; Cent. 1900, l 623. (5) Haokh, Smola. Austrian 151,159, March 25. 1935; Cent. 
1935, l 439. 


3:4085 2-CHLORO-3-HYDROXYBENZ- 
ALDEHYDE 

M.P. 139.5° (I) 

139-139.5° (3) 

139° cor. (4) 



C 7 H 5 0iCl 


Beil. S.N. 745 


Colorless cryst from dil. AcOH (!) becoming pale pink on prolonged exposure to air 
<« - V has pronounced sternutatory props. (1) (3). 

{For prepn of V from m-hydroxybeozaldehyde (1:0035) 4- Cl* (32 6% yield (4)) see 
(1) (3) (4); for indirect prepn. via 2-nitro-3-hydroxybcnzaldehydc, reductn., and ap- 
propriate diaxo reactns. see (1 J.J 

C in 50% AcOH mononitratrd as directed (2) bv grad. addn. of IINOj (D « 1,3) then 
after a min. poured onto tee gives 100% yield of mixt. of 4-nitro and C-nitro deriva.; extrac- 
tion with aq. at 00* dissolves the latter leaving residue of almost pure 4-nitro deriv.J from 
the soln. of G-nitro isomer ahttlo dissolved 4-nitro cpd. is distilled out with steam |2). 

4-Nttro-2*chlor©-3-hydroxybeaxaldehyde: pate yel. ndls. from AcOH, mp ICO* (2). 
{Ccrrcap. oxime, insol, aq., ycl. ndb. from ale., mp. 170* (2); p-nitrophenylbydraxonc, 
deep or, odb from hot AcOH, m p. 29-1-295* dec. (2); ecmicarbazone, aulfur-ycl. ndls. 


3:4085*3:4095 


2-CHLORO-3-IIYDROXYBENZ ALDEHYDE 


3CG 


from hot ale., m.p. 271-272° dee. (2); methyl ether, colorless ndls. from dll. nlc. or dil 
AcOII, m.p. 107° (2).} 

6-Nitro-2-chloro-3-hydroxybenzaldehydo: colorless ndls. from nq., m.p. 163° (2). 
[Corresp. oxime, exceedingly sol. in nq. or nlc., colorless ndls. from CIICI3, m.p. 175° (2); 
7>-nitrophcnylhydrazone, or .-red ndls. from hot dil. AcOII, m.p. 232*233° (2); seraicarlm- 
zono, pnlo ych ndls. from nlc., m.p. 234° dee. (2); methyl ether, colorless ndls. from AcOII, 
m.p. 134° (2)J 

O in CIICI3 treated with Br 2 in CIICI3 ns directed (5) gives (80% yield (5)) 4-brorao-2- 
chloro-3-hydroxybcnznldchydc, cryst. from 50% AcOII, m.p. 130-140° cor. (5). [This 
dcriv. depresses m.p. of C (C).J [4,G-Dibromo-2-chIoro-3-hydroxybcnznIdchydo has m.p, 
104-105° (CM 

0 with 50% KOII nt 00-70° undergoes Cannizzaro renctn. giving (4) 2-chloro-3-hydroxy- 
bcnzyl nlc. (87% theory (4)), cryBt. from toluene, m.p. 132° cor. (4), and 2-cldoro-3-hydroxy- 
bcnzoic ncid (00% theory (4)) (3:4395), cryst, from nq., m.p. 150° (4), 

0 in nq. 20% NnOII (1) or nq. N11IICO3 (1), treated with Mc 2 SCh, yields methyl ether 
(2-chloro-3-mcthoxybcnzaldchydo), volatile with steam, cryst. from dil. ale., m.p. 60- 
57° (1). {This ether depresses m.p. of corresp. dcriv. (m.p. 52°) of tho isomeric 4-cliloro-3- 
hydroxybcnzaldchydo (3:3780).} (On oxidn. with nlfc. ICMnO* (1) this methyl ether yields 
2-chloro-3-mcthoxybenzoic nc., m.p. 100° (l).] 

© 2-Chloro-3-hydroxybenznldoxime: colorless ndls. from dil. nlc., m.p. 149° (1). 

2-ChIoro-3-hydrorybenz Idehyde phenylhydrazone: unrecorded. 

© 2-ChIoro-3-hydroxybenzaldehydo p-nltrophenylhydrazone: or. -red ndls. from hot 
ale., m.p. 244-245° (1). 

-—7- 2-ChIoro-3-hydroxybenzaldehyde 2,4-dinitrophcnylhydrazone: unrecorded. 

© 2-Chloro-3-hydroxybenzaldehydo semicarbazone: pale ych mils., m.p. 239*237° 

( 1 ). 

© 2-Chloro-3-acctoxybcnzaldehyde: rhombic cryst. from nlc., m.p. G2° (1). 

© 2-Chloro-3-benzoxybenzaldchydo: rhombic cryst. from ale., m.p. 88° (1). 

3:4085 (1) Hodgson, Beard, J. Chem. Soc. 1020, 140-155. (2) Hodgson, Benrd, J. Chem. Soe. 
1020, 2031-2030. (3) Bisscll, Krnnz (to National AniHno and Chem. Co.), U.8. 1,770,803, 
Sept. 30, 1030; Cent. 1031, II 160; C.A. 21, 5708-5709 (1030). (4) Lock, Monatsh. 55, 300-3U 
<1030). (5) Lock, MonaUh. 02, 187-188 (1933). j ' 


3:4005 2,4-DICHLOROPHENOXYACETIC C 8 H fl 0 3 Cl 2 Bell. S.N, 532 

ACID ci/~V-ocn 2 coon 

61 

M.P. 140-141° (1) 

138° (2) 


Whito odorless cryst. from CflHa; aim. insol. nq. — Ncut. Eq. ■» 221.0. 

(For prepn. of 0 from 2,4-dichlorophcnol (3:05G0) with chloroacctic ncid (3:1370) in 
nq. NnOII (87% yield) see (1}.} . 

[For general survey of O as plant hormone see (2) (3) cf. (4); for use of solns. of O 1 
polyethylene glycols for regulating growth of plants sec (5); for use of C ns weed killer 
see (G).] 


3:4095 (1) " 
C3 ( 17G8 C 
(1942); C./ 
C.A. 37, 14 
(1044). (0. 


™-001 (10 13). (2) Pokorny, /. Am. Chem. Soc, 
Contrib. Boyce Thompson Inst. 12, 321-34J 
>r, Bhalvio, Botan. Cat. 101, 281-287 (1012). 
,tan. Cat. 105, 474-483 (1014); C.A. 38, 4054 
(1014). 
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SOLIDS 


3:4102-3:4115 


*.4102 m- 


^CHLOROPHEtm.PS-OPIOUC 


C 3 H l 0 2 CI 


Beil. S.N. 950 


jd.P, 140-141° (1) 


/ feO-COOB 

Cl ' 


Cryst. from AcOH. . ij.v v 4e (3*6475) by conversion through m-chloro- 

{For prepn. of C from ad dn. of Bx» to give ethyl 

inonmic acid to ethyl m-chtorocirmama ,«> , ion ot 2 HBr and saponification 

Horophenyl^brom^o^te, not Btoted) , *e (1» 

,nder o-chlorophenylpropiolic acid (3:3950)). 

: «02 (1) 0«o. j. A- Chan. Soc 56. 1393-1394 (1034). 


5:4115 1,2,4,5-TETFACHLOROBENZENE 


a 


CS 


CsHjCL 


Beil. V- 205 
Vr(ll3) 
V s -(157> 


M.P. 141° 

140-141° 

139.0-109.9° 

139.5-140.5° 

139° 

138° 

137-138° 

137.5° 

137* 


U) 

( 2 ) 

(3) 

(4) 

(5) (0) (24) 
(7) (8) 

(13) (14) 

(9) (10) 

(ID 

(12) (23) 


BP. 243-240° cor. (9) 
240“ (5) 

230° (7) 


137 t»*i „ . , 

♦ from rn. CS* C*n 6 4- Eton, or C«H« (for studies on crystal- 
Ndk. from ether; cryst. f CC1 , co , d an(J 8p * r . sot. hot ole ; fairly sol cold 

S wT CHS, or <» - <5 ha, [Knot rating and ttoagrccable odor. -Subhmca 

<=»')'• r r m m - 4 5-triciiloroartilmc tBoil. XII-G271 PI or from 2 r Wichlortvp- 

{l or prepn o xtH-1181 (1G) via diarotization and use of CujClj 

phonylcnediamine (Bod ch \ oro bcn*eoe (3:09SO) with S-C1 2 + AlCb in SOjCl, 

J31d“^t5l ^oitorobenrenr, (2=0055) with CI-. + cat. ( ,S) rcc M* 

refs 1 „ TI pi. ; n nrcs . of 1- (5), Fc (44 % yield (13)), or AlCL (19), 

(For formn of C from « * . q + p u (20), or from o-dichlorobcmcnc (3:0055) 

or Cu PO), or '">7 ' ^tm^cklorola-mcne (3:5000) with Cl, + 
»«>■ C1 i + tinm from pdichlorobcorcnc with Cl, in pm,, of Fc (39% yic . 
Al/llg (-11 " r A,< ?* ( anliyd. AoCU (22) or on clectrol in arp HC1/ 

(»>». M indie mf, . ram 0 , Ct „, wi „, KcC1] ,7); from 2.4,5- 

fnAWolo^ & with C.= f2»; from 1— 0=0195) by htg. with 

If (: from 2 fpdicliloro-l-nitroanihne on diarotizslion am! treatment mill 
r n r^5) H) S“e formal replacement of Ultra group); from ni, robcn.ee with 
T Nd’iU (10), from rraotcinol 4,M«-M!on)l chloride) or hydroriuinone -,5- 


3:4115-3:4135 


1,2,4,5-TETEACHLOROBENZENE 


Z>w-(su3fony] chloride) with PC1 5 in a.t. at 180° see (12) (26); from 4,6-dichJorobenzene 1 , 5 - 
his- (sulfonyl chloride) (27) or from l,3-Ws-(methylmercapto)benzene-4,6-Ws-(sulfonyl 
chloride) (28) with SOCI 2 at 170-200° see indie, refs.; from 2,5-dichlorobenzene-l,4-6tJ- 
(sulfonyl chloride) with PCI 5 in s.t. 4 hrs. at 180° see ( 6 ); from 2,3,5,6-tetrachloro-AT- 
nitroacetanilide (39) by refluxing in toluene or xylene (other products are also formed) 
see (39).] 

[For behavior of C with liq. CI 2 yielding addn. products see (29); for behavior with 
NH 3 at elevated temps, seo (30); 0 with S 2 CI 2 + AICI 3 -f- SO 2 CI 2 yields (17) hexachloro- 
benzene (3:493)).] 

[C htd. with NaOMe as directed yields according to conditions (13) (31) (32) (38) 2,4,5- 
trichlorophenol (3:1620) or its methyl ether.] 

C on mononitration, e.g., on boilg. with 5 pts. HNO 3 (D «= 1.52) for Y. hr. (3) (13) (34), 
yields l,2,4,5-tetrachIoro-3-nitrobenzcne (Beil. V-247], m.p. 99-100° (33) (35), 99° (34) 
(13), 98° (9), some tetrachlorobenzoquinone (chloranil) (3:4978) (insol. in pet. ether) 
also being formed (9) (34) (13) (33). (For studies on chem. of this mononitro cpd. see 
(36).] 

0 on dinitration by boilg. 5-6 hrs. with mixt. of 10 pts. HNO 3 (D *=* 1.52) + 10 pta. 
fumg, (25% SO 3 ) gives (71% yield (33)) 1,2, 4, 5-tetrach)oro-3, 6 -dinitrobenzene, 

cryst. from C 6 H 6 by addn. of ale., m.p. 227-228° (33), 232-233° (35). 

C with 4 pts. chlorosulfonic acid refluxed for hr. gives (78% yield (37)) hexachloroben- 
zenc (3:4939), m.p. 218-219° u.c. (37). 

3:4115 (1) Silbcrrad, J. Chem. Soc. 121 , 1020 (1922). (2) Fels. Z. Krisl. 32 , 365 (1900). (3) 
Dadieu, Pongratz, Kohlrnuach, Monatsh. Cl, 434 (1932). (4) Olivier, lice. trav. chtm. 39, 411— 
413 (1020). (5) Jungflcisch, Ann. chtm. (4) 15, 277-283 (1868). (6) Gebauer-Fulnegg, FJdor, 
Monatsh. 48, 634 (1927). (7) Thomas, Compt. rend. 126, 1212 (1898). (8) Bodewig, Z. Krist 
3 , 400 (1879). (9) Bcilstein, Kurbatow, Ann. 192 , 236-237 (1878). (10) Battegay, Denivelle, 
Bull. soc. chim. (4) 47, 609 (1930). 

(11) Gnehm, Banziger, Ann. 29C, 67 (1897). (12) Litvay, Riesz, Landau, Ber. 62, 1867 
(1929). (13) Holleman, Rec. Irav. chim. 39, 736-737, 745, 749 (1920). (14) Hodgson, /. Soc. 
Dyers Colourists 42, 368 (1926). (15) Groth, Chem. Knsl. 4, 7 (1917). (16) Schoutissen, J. 

~ * • " '* '"3,200, March 

7, 1933; Cent 
1028 (1898). 
>28, 1 2370. 

/. Am. Chem. 
14) Bcilstein, 
40, 71 (1921). 
Monatsh. 35, 


. van. i«y xj, 
(1925). (34) 
boensis Math. 
we, Stead, J . 
(1940). (38) 
943, 372-373. 


3:4135 TETRACHLORORESORCINOL 



CsSzOiCh 


Beil. V I - 820 
VIi- 
VI 2 -(819) 


M.P. 141° (1) 
140° (2) 
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3:4135-3:4150 


Long colorless nd!s. from hot aq. — Faintly pleasant phenolic odor. [New comml. 
rod (1942) m U.S.A 1 — Eas. soL ale., ether, AcOH, CsHel fairly eas. sol. hot aq.; spar, 
oi. cold aq 

[For prepn. from “ hexachlorotesorcraol ** (3:3470) by reduction with SnCls in AcOH 
ee(Ui 

C la sot m aq alk. (2). -—Cm aq. 6oIn. gives with FeCh & blue color (2). 

0 in AcOH on treatment with Cfe yields “ bexachlororesorcinol ” (3:3470), m.p. 115*. 

@ Tetrachlororesorcinol diacetate: m.p. 145° (1), 144* (2). (Note that m.p. of this 
denv is close to that of C and should be tested by method of mixed m.p ’s.) 

,:4135 (1} Zincke. Fuchs, Ber. 25, 2689-2690 (1892). (2) Fries, Hartmann, Ber. 64, 199 (1921). 

CHO 

1:4140 2,4-DlCIHORQ-3-HYDROXYBENZ- fj C{ C 7 H 4 O 2 CL Beil. S.N. 745 
ALDEHYDE 1 JoH 

M.P. 141° (1) 

Colorless cryst from AcOH. C has pronounced sternutatory props, and blisters moist 
skin. — [Note that the to p. of a mud. of 0 with isomeric 2,G-dichloro-3-hydroxybens- 
ildchyde (3,4160), m.p. 140*, is depressed to 111° (1} [ 

(For prepn of C from 4-chloro-3'hydroxybenzaldebyde (3.3780) in AcOH with Cl* 
at room terap. (100% yield) see (1) ) 

0 (1 pt ) in AcOH (4 pts.) on nitration at 65° with 1 pt cone. HNOj (D « 1.42) yields 
(2) 2,4-dichIoro-3-hydroxy-6-mtrobe02aJdehyde (2), colorless ndls. from its deep yellow 
Boin. in AcOH or from hot aq., mp 107° (2) (pVitrophenylhydrazone, or. ndls. from 
AcOH, m p 279-280* (2), semicarbazone monohydrate, yel ndls. from dil. ale., softens 
149-150* (2)) 

O dish'd, in boilg. 10% NaOH (2 moles) and treated with MejSO« (3.3 moles) yields 
(1) 2,4-dichloro-3-tTH'thoxybenzaidehyde, m.p. 82° (1) (p-nitroph enylhyd razon e, old-gold 
ndls., mp. 258-260° {!)), which on oxidn. yields 2,4-dicbloro-3 methoxybenzoio acid* 
colorless ndls., m p. 163* (1) 

(g> 2 ( 4-Dichloro-3-hydroxybenzaldoxune: fine colorless ndls from ale, mp. 188* (3). 
© 2,4-Dichioro'3-bydroxybenzaldehyde p-nitrophenylhydrazone : or, -red ndla., m.p. 
277-278° dec (1) 

3:4140 (1) Hodgson, Beard, J. Chcm. Soc. 1926, 147-155. (2) Hodgson, Beard, J. Ctiem. Son. 
1926, 2039-2036. 
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Cryst. from hot aq., CeH 8 , dioxane/CeHe, or ale. — C is spar. sol. cold aq.; c g., C is 
sol. at 0* in 881 pts. aq. {27) ; at 25°, 100 ml. satd. aq. soln. cants, 0.213 g C (21) (= 0.0136 
mole per liter J21) {28)) — C is cas. soLJxot aq., ale., ether (26). — At 14-16°C 100 ml. 
satd. soln. of C in acetone conts. 28.4 g. C, in ether 17 g. C, in EtOAc 13.2 g. C, in 75% 
AcOH 6.2 g. C; in C 8 H 6 0.9 g. C; in CCU 0.6 g. C; in CS* 0.5 g. C; in Igr. 0.07 g. C (10). 
— For study of soly. of C in acetone (4), C 8 H 8 (4) (29), heptane (29), chlorobenzene (3:7903) 
(30), o-chlorotolueno (3:8245) (30), or m-chlorotolucne (3:8275) (30) see indie, refs. 

For study of distribution at 25° of 0 between aq. + toluene (31), aq. + xylene (32), or 
aq. 4* CHCI 3 (31) (32) (for use of CHCI 3 in sepn. of C from aq. suspension of 3-chIoro- 
phthalic acid (3:4820) (33)) sec indie, refs.; for adsorption of C on charcoal from its solus, 
in EtOH (34), acetone (4), C 8 H 8 (4), or aq. (35) see indie, refs.; for soly. of C in aq. solus, 
of various salts (including NaA) see (2S) (21). 

C can be sublimed in vac. (12). — C is but very slightly volatile with steam (for details 
see (11)). — For crystallographic data see (36) (37). — ‘For purification of C (by use of 
decolorizing carbon on soln. of C in aq. NajCOj followed by repptn. with 6 N HC1) see (38). 

Binary systems contg. £: for f.p./compn. data on system 0 + H 2 O sec (39); for fp/ 
compn. data and diagram on system C + *BzOH (1:0715), eutectic, m.p. 91.1°, contg. 
about 41 wt. % C, sec (10) (41); for f.p./compn. data on systems C + o-toluic acid (1:0690) 
(20) or C 4* o-hydroxybenzoic acid (salicylic acid) (1:0780) (20) see indie, refs. 

For f.p./compn. data and diagrams on systems C 4- m-chlorobenzoie acid (3:4392) 
(eutectic, m.p. 110.7°, contg. 52-53 mole % C ( 6 ) (40) (10) (15)) see indie, refs.; on system 
0 4- p-chlorobcnzoic acid (3:4940) (eutectic, m.p. 132°, contg abt. 86 mole % 6) see 
(10) (15). 

For f.p./compn. data and diagrams on systems C 4* o-bromobenzoic acid (41), C + 
o-iodobenzoic acid (42), C + o-hitrobenzoic acid (43), C + m-nitrobenzoic acid (43) see 
indie, refs. 

Ternary systems contg. C. [For influence of addn. of benzoic acid ( 6 ) or of p-chloro- 
benzoic acid (3:4940) (40) to the eutectic of C with m-chlorobenzoic acid (3:4392) see 
indie, refs.; for influence of addn. of C to the eutectic of benzoic acid with m-chlarobenzoic 
acid see (40); for data on system C + m-chlorobenzoie acid (3:4392) 4* p-chlorobenzoic 
acid (3:4940), eutectic, m.p. 104.9°, contg. respectively 48.3, 44.0, and 7.7 mole % of the 
three isomers, see (15).] 

Miscellaneous. [For study of fate of C in animal organism see (44) (45); note that 
contrary to earlier (45) results with dogs and rabbits conjugation with glycine to yield the 
expected N- (o-chlorobenzoyl) glycine (o-chlorohippuric acid) [Beil. IX-336], m.p. 176 
(45), does (44) occur. — For study of use of C (or its salts) as preservatives see (46); for 
detectn, of C in foods see (179). — For use of C as vulcanization regulator see (47) (4S).] 

Preparation. [For prepn. of C from o-chlorotoluene (3:8245) by oxidn. with boilg. 
aq. KMnO< (yields: 90% (14), 74-78% (18), 68-71% (24)) '(49) (13), with nitrosulfonic 
acid (from fumg. HNO 3 4* dry SO«) at 100° (50), with air in the pres, of various catalysts 
(51) (52) (53), or in aq. alk. at 260° under press. (54), see indie, refs.; for formn. of C from 
o-chlorophenyl benzyl ketone by auto-oxidn. in light and air see (56) ; for formn. of C from 
o-chlorobenzaldehyde (3 : 6410) by oxidn. with CrOa (57), with alk. KMnO* (58), or by 
auto-oxidn. in AC 2 O (59) see indie, refs.] 

[For prepn. of G from o-aminobenzoic acid (anthranilic acid) [Beil. XIV-312, XTVr 
(529)] via diazotization and use of CU 2 CI 2 (yields: 90% (24), 87% (178J) (preferably 
under CO 2 (60)), or CuH (60% yield (61)), or Cu (62) see indie, refs ] _ 

[For prepn. of C from o-chlorobenzonitrile [Beil. IX-336] by hydrolysis with H 2 SO 4 
(14), with dil. HC1 in s t. at 150° (63), or boilg. KOH (14) see indie, refs.; from o-chloro- 
benzoyl chloride (3:6640) by hydrolysis with aq. (91) or aq. alk.; from o-chlorobenzotn- 
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chloride (3:6SS0) by hydrolysis {64) {65), e.g, with aq. in s.t. at 150° {27) or by boilg. 
cone. HNOj {65} sec indie, refs.; from o-ehlorobenzal (di)chloride (3:6625) with CrOi 
(57) or with boilg. aq for 20 hrs. followed by oxidn. with KMnO* (75% yield (7)); from 
a mixt. of o-chlorobcnzo trichloride + o-chlorobenzal (di)chloride by hydrol. with 70% 
II 2 S0 4 or 80% AcOH or 5% NaOH at 90-100“ in stream of air to effect immediate oxidn. 
{67); from o-chlorobcnzoyl-o-chlorotriphcnylmethanc by hydrolytic cleavage with 20% 
McOH/KOH 5 hrs. at b.p. (S); from o-chlorophenylnitrolic acid by hydrolysis with boilg. 
aq (19) see indie. rcfs.| 

[For formn. of C (together with other prods ) from benzoic acid (1:0715) with KCIO3 
+ IIC1 {68), with NaOCl (6) {69), see indie, refs ] 

{For formn. of C from o-6ulfobcnzoic acid iraide (saccharin) (Beil. XXVII-168, XXVIIi- 
(266) j with KClOj + HC1 see (9); from 3-chlorophthalic acid (3:4820) by cat. monode- 
carboxylation see {70); from o-nitrotoluene [Beil. V-318, Vj-(158), V2-(243)) (71), from 
sodium o-toluencsulfonate [Beil. XI -S3, XI 1- (22)] (72), or from o-toluencsulfonyl chloride 
[Beil. XI-8G, XI|-(23)] (71) with SOCI2 in s.t. at elevated temp followed by treatment 
with aq. sec indie, rcfs.j 

Chemical behavior. [C (as NaA) on reduction with Na/Hg (27) (25) (73) or C (as 
KA) on fusion with sodium formate (74) cf. (75) is dehalogcnatcd yielding benzoic acid 
(1:0715) (for study of reduction of C with Hi + Ni in aq. alk. at ord. temp, see (76)). — 
C on electrolytic reduction m ale. H«S0 4 yields (77) o-chlorobenzyl ale. (Beil. VI-144, 
VI|-(222)], ndls. from aq ale., m.p 72“ (77) ] 

0 behaves normally as a monobasic acid: c g., C on titration with standard dil. aq. aik. 
gives Neut. Eq 156.5; ionization const at 25“ is 13.2 X 10 -1 (78) (79) cf (80) (81) {21} 
(1). — [For study of acid strength of C in various alcohols (82) (83) (84) (5) (85) (86) (22) 
or in acetonitrile {87} see indie, refs. — For solubility of 6 in aq. solns. of various salts 
incl NaA see (28) (21). — For sepn. of C from p-chlorobcnzoic acid (3:4940) by use of 
difference in their acidic strength sec (S3) — For use of 0 as standard in alkalimetry (S9) 
and in lodimctry (90) see indie, refs.] 

Salts of inorg. bases. [NH«A (91) (92) (note that this salt with bcnzotrichloridc (3:GSS0) 
in pres, of suitable cat. yields (93) o-chlorobcnzonitrilc). — Hydroxylamino salt: m.p. 
101.5“ (94). — NaA (use as preservative) (46). — KA.}$II 2 0 (91) (forms liq. cryst. on 
fusion (95)). — AgA, scales from boilg aq. (25) (100) (note that this salt with Ij in Cgllg 
under reflux docs not (96) yield phenyl o-chlorobcnzoate, m p. 37°, and thus differs from 
corresp. salt of m-chlorobcn2oic acid (3:4392)) — CaAi.H*0 (26) (97), much more sol. 
nq than corresp salts of m-chlorobenzoic acid (3:4392) or p-chIorol>cnzoic acid (3:4010) 
(97); insol cither cold or hot ale. (OS); on dry distn. gives (18% yield (99)) xanthone 
(1:7275), m p 174“ — BaAj 311*0 from spent cvnpn. of aq soln. (9S) (9). — BaAj from 

hot cone, nq soln. (25) (2G) (are in sopn. of C from isomers (40)); spar. sol. aq. (100). 

Note that PbAj (25) (100) and CuAi (25) (100) are spar. sol. aq , while salts of Ca, Sr, 
Mg, Zn, Fe, Mn, Co, Ni, and Cd are sol (100). — For sepn. of 0 from BzOII (1:0715) 
by are of Cu salts see (G) ] 

Salts of organic bases. 0 with cquiv. amt. bcnzylaminc in boilg. EtOAc followed by 
evapn. of solvent yields (101) benzyl ammonium o-chlorobcnzoate, m p. 14S 4-149.4® u c 
150 5-151.5“ cor , Neut Eq 263 0 (note that the m.p. of this salt is but very slightly dif! 
from that of corresp salt of »n-chlorolx*nzoic acid (3:4392)). — C similarly treated with 
«-plien>lelhylamme yields (101) o-phcnjlcthylammonium o-chlorobcnzoatc, m.p. 123.4- 
129 4® u c., 130 9-131 9" cor., Neut. Eq 277 C (note that m p. of this salt, although better 
separated from thnre of the iremcric acids than the preceding care, is very close to those 
of the corre-p. salt" of ra-mcthoxybenzoic acid, p-mcthoxylienzoic acid, and o-mtrobenzoie 
acid). 
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C (1 mole) in ale. mixed with codeine (1 mole), m.p. 155°, htd. several minutes, solvent 
evapd. and resulting sirup recrystd. from aq. yields (102) codeine o-chlorobenzoate, ’ CjjHn- 
OjN.O, m.p. 134° on “ Maquenne block”; note that this value although close to that 
of corresp. prod, from o-bromobenzoic acid is widely different from that of corresp. salts 
of either m-chlorobenzoic acid (3:4392) or p-chlorobenzoic add (3:4940) which are 96° 
and 162° respectively. — C (1 mole) in ale. (or CHCI3) with strychnine (1 mole) b ale, 
boiled for a few minutes, then cooled, yields (103) strychnine o-chlorobenzoate, CjiHz- 
O2N2.C, m.p. 170° u.c. on “ Maquenne block note that this meltbg pornt is somewhat 
lower than that (185°) for the corresp. salt of m-chlorobenzoic acid (3:4392) and widely 
different from that (251°) of the corresp. salt of p-chlorobenzoic acid (3:4940). 

[For optical data on cinchonine salt see (104); for salt (m.p. 108-110°) with phenyl- 
mercuric hydroxide see (105).] 

C with alcohols gives by conventional processes -the corresp. esters; for details on methyl 
o-chlorobenzoate (3:6095) and ethyl _o-chloroben2oate (3:6800) see these compels.— 
[For study of rate of esterification of C with MeOH {106} (111) (17) (112), with EtOH 
(2) (17) (113), or with cyclohexanol (1:6415) (107) see indie, refs.] 

C with PjOs in toluene boiled for 4 hrs. (108), or G (109) or its sodium salt (110) refioxed 
with oxalyl (di)chloridc (3:5060) in C&Hg, yields o-chlor obenz oic acid anhydride, ndb. 
from It. pet. (10S) or ale. (109), m.p. 79.6° (108), 78-79“ (109); note that G (2 moles) with 
oxalyl (di)bromide refluxed in CgHe similarly gives good yields (110) of the above anhy- 
dride, but that NaA with oxalyl (di)bromide can also be used (110) to give o-chlorobenzoyl 
bromide, b.p. 143^-145“ at 37 mm. (110). 

C with PCls (U4) (45) (115), or with PCIj + ZnCl 2 (114), or with S0C1 2 (114) {45} 
(116) (117), or with SOCls 4- pyridine (118), or with o-chlorobenzotrichloride (3:6880) 
4- ZnC ] 2 (119) yields o-chlorobenzoyl chloride (3:6640) q.v. for data on yields. 

C with KOH or NaOH on fusion. (128) (27) (25), or C with aq. piperidine in pres, of 
Cu powder in s.t. at 160° for 4 hrs. (121^ or C with aq. piperidine + Na 2 C03 + amyl ale. 
4- Cu powder refluxed 6 hrs. (124), or C (as KA) with aq. NaOAc 4- Cu(OAc) 2 b st. 
at 149-150“ for 9-10 hrs. (126), or C with aq. Ca(OH) 2 + Cu cpds. at 160-170“ under press. 
(122) gives (83% yield (126)) o-hydroxybenzoic acid (salicylic acid) (1:0780), accompanied 
in some cases (120) by substantial amounts of m-hydroxybeqzoic acid (1:0S25). — For 
use of alk. fusion as means of detect, of C in wine see (123). — Note that C with aq. KOH 
(even in pres, of copper) (124), or C with aq. Ba(OH) 2 in s.t. at 190-200“ (125), does not 
yield salicylic acid or any chloride ion. 

Reaction of C with phenols. C on suitable treatment condenses with phenols yielding 
o-aryloxybenzoic acids: e g, G (as KA) with Na phenolate and Cu powder at 180-190 
for 5 mb. (127) (128), or C (as KA) with phenol 4- Cu powder or Cu Salta (129) (130), 
or C (as KA) with anhydrous KOAc/NaOAc 4* Cu powder at 245-255“ for 5 hrs. (126) 
gives (90% yield (127)) o-phenoxybenzoic acid [Beil. X-65, Xi-(28)], lfts. from dil. ale., 
m.p. 113°; note that this prod, with cone. HjSO< on gentle warming loses H-0 and ring- 
doses b quant, yield (131) to xanthone (1:7275), m.p. 174“. — [For analogous condensa- 
tions of C with o-cresol (1:1400) (127) (128) (60), m-cresol (1:1730) (127), p-cresol (1:1410) 
(127) (128), o-naphthol (1:1500) (132), /3-naphthol (1:1540) (127) (128), o-cUorophenol 
(3:59S0) (133), m-chlorophenol (3:0255) (133), p-ehlorophenol (3:0495) (133), m-nitre* 
phenol (133), p-nitrophenol (133), bduding conv. to the corresp. xanthones, see indie- 
refs.; many other analogous cases are known but cannot be bduded here. 

Reaction of C with amines. C (or its salts) with primary or secondary aliphatic or 
aromatic amin es b the pres, of K2CO3 and Cu powder on htg. condenses with elimination 
of HC1 (or its equivalent) to yidd products of type o-HOOC — C$H«— NHR; these products 
by ring’dosure through elimination of water yield b turn the corresponding acridones; the 
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reaction has been executed for countless cases of which only a few of the more important 
examples can be cited here; for the most comprehensive single survey see (134). 

C (as KA) htd. with aq. aniline + Cu powder (134) (135}, Cu salts (135), or C htd. with, 
anihne 4- Cu powder (136) or Or powder (137), or C htd. with aniline 4- anhydrous KjCOj 
4- CuO (134) (38) gives (yields: 97% (134), 82-93% (38), 87% (137)) A r -phenylanthraniHc 
acid (diphenylamme-o-carboxylic acid) [Beil XIV-327, XIVV(533)J, cryst. from ale., 
m.p. 182-183° rap. htg (38); this prod, with cone BjSO< at 100° losea aq and ring-closes 
(yields- 91-96% {33}) (138} (139) to acridoae (Bed XXI-335, XXXf(3l2)h sublimable 
yel. ndls., m p. 354° cor. 

[For details on analogous reaction of C with o-toluidine (134) (135) (136) {140}, m- 
toluidine (134) (141), p-toluidine (134) (135), a-naphthylamine (134) (135), 6-naphthyl- 
amine (134) (135), o-ammopbonol (134), o-anisidine (134), m-anisidine (134) (141), p- 
anisidine (142), o-arainobenzoic acid (134), m-armnobenzoic acid (134), p-aminobenzoic 
acid (134), p-phenylenediamme (134), p-ammodiraetbylawlme (124), see indie, refs.; 
scores of other examples cannot be cited here.} 

Substitution of nucleus of C. — (C m fumg. HjSO* or chlorosulfonic acid 4- a httle sulfur 
treated with Br2 (1 mole) at 60-70° gives (70-75% yield (143)) 5-bromo-2-cblorobenzoic 
acid (Beil. IX-355], ndls , m.p. 165-167° (143).} 

C on mononitration under various conditions, eg., C (2 wt pta ) dislvd. in cone. H-SO< 
(15 wt. pts ) and treated below 50“ with a rnixt of HNO a (D « 1 5) (1 wt. pt) in cone. 
HjSO* (2.5 wt pts ) (144) gives mainly (yields: 78.5% (144}, 35% (145), 32-38% (146)) 
(147) (148) (14) (149) 2-chloro~5-mtrobenzosc acid [Beil. IX-403), ndls. from aq., m.p. 
165° (149) (14) (172), 164-165° (144) (145), 164° (146) (148), accompanied by 8 small 
amt. 2-ehloro-3~mtrobenzoic add [Beil IX-402J, mp. 185° (148), 181° (150). — [Note 
that both the other mtro-2-chlorobenzoic acids are known, viz, 2-chloro-4-ni trobenzoi c 
acid [Beil. IX-404}, ndls. from aq , m.p. 140° (151), 139-140° (152), and 2-chloro-6-wtro- 
benzoic acid, m.p 161° (151), but ore prepd. by other methods.] 

C on direct chnitration, c.g., with cone. HsSO* 4- KN0 3 at 100° (153) (154) or at 130° 
(165) or C with cone. H2SO4 4* fumg. HNOj at 130-140° (156), gives (94% yield (155)) 
2-chioro-3,5-dimtrobenzoic acid (BeiL IX-4I5}, ndls from aq., m.p. 190-200° (153) (154), 
199° (156), 198 5° cor. (155) (for use of this prod in detection of C see (ISO)); this prod, 
is also obtd. by further nitration of 2-ctooro-3-nitrobenzoic acid (above) with cone. H*SO* 
4- XCNOs at 170° (157) — [Note that of the 5 other isomeric dimtro-2-chlorobenzoic acids 
which are possible only one is known, viz., 2-<hlort>-4,5-dinnroben2oic acid, m.p. 165° 
cor. (158), obtd. from 2-cbloro-4-nitrobenzoic acid (above) by further nitration with fumg. 
HNOa 4- cone. HjSCh (80% yield (158)).} 

— * - Methyl o-chlorobeazoate: oil, b.p. 234°. (See 3:6695.) 

- — Ethyl o-chlorobenzoate: oil, b.p. 243°, <See 3: 6g00 ) 

® p-Kitrobenzyl o-chlorobenzoate: m.p. I0G° (159). [From C (as NaX) with p- 
nitrobenzyl bromide (m.p. 99°) in boilg. dil. ale. (159); note that the m.p. of this 
ester is almost identical with that (107°) of the corresp. prod, from m-chlorobenzoic 
arid (3-4392).} 

® Fhenacyl o-chlorobenzoate: m.p. 85.5° (160), 83° (23). [From 5 (as NaS) with 
phenacyl bromide (m.p. 60°) in boilg. ale. (97% yield (23)).} — [Note that the m.p. 
of this prod, is only slightly lower than that (87.6°) of the corresp. prod, similarly 
obtd from p-chlorobenzoic arid (3:4940).} 

£-ChlorophenacyI o-chlorobenzoate: unreported. 

<& p-Eromophenacyl o-chlorobenzoate: m.p. 167.0° cor. (161), 106° (23) (162). [From G 
(as NaA) with p-bromophenney] bromide (m.p. 209°) in boilg. elc. (80% yield (23)).} 
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^-Iodophenacyl o-chlorobenzoate: unreported. 

@ P-Phenylphenacyl o-chlorobenzoate: m.p. 123° (163). [Prom C (as NaA) with 
p-phenylphcnacyl bromide (m.p. 126°) in boilg. ale. (163).] 

S-Benzylthiuromum o-chlorobenzoate: unreported. 

® S-0>-Chlorobenzyl)thiuronium o-chlorobenzoate: cryst. from dioxane, m.p. 159° 
cor. (164). IFrom C (as NaA or KA) in aq. with 1 equiv. of S- (p-chlorobenzyl)- 
thiuronhim chloride, m.p. 197® (10% in ale.) (164); note that the m p. of this prod 
is closely adjacent to that (m.p. 157° cor.) of the corresp. salt of m-chlorobenzoic acid 
(3:4392).] 

(g) S-(p-Bromobenzyl)thiuronium o-chlorobenzoate: m.p. 168° cor. (165). [Prom C 
(as KA or NaA.) in aq. with 1 equiv. of £-(p-bromobenzyl)thiuronium bromide (m p. 
213°) in ale. (165); note that m.p. of this prod, is only slightly higher than that (163° 
cor.) for the corresp. prod, from p-chlorobenzoic acid (3:4940).] 

® o-Chlorobenzamide: cryst. from ale. or ale./ ether, m.p. 142.4° cor. (166), 142° (167), 
141° (14), 140.5° (91), 139° (25). [From C by refluxing with AcOH + (NH^CO* 
(37-39% yield (167)), from o-chlorobenzoyl chloride (3:6640) with cone. aq. NH 4 0H 
(ICG) (14) (91) (25), or from ethyl o-chlorobenzoate (3:6800) with cone. aq. NH<OH 
(25).] — [Note that o-chlorobenzamide on htg. with AlClj.NaCl (large excess) gives 
(93% yield (168)) o-chlorobcnzonitrilc [Beil. IX-336], m.p. 43-14° (168), 42-43° 
(169), b.p. 232° (169).] 

® o-Chlorobenzhydrazide: ndls. from ale., m.p. 117-118° (170), 109-110° (171). [From 
ethyl o-chlorobenzoatc (3:6800) q.v. with hydrazine hydrate (170} (171); for use as 
reagt. for identification of aldehydes and ketones see (170).] 

N- (o-Chlorobenzoyl) N-phenylhydrazide: unreported. 

® o-Chlorobenzanilide: ndls. from ale. or pet. ether; m.p. 114° (172) (173) (174), 117- 
118° (175) (176). — [From o-chlorobenzoyl chloride (3:6640) with excess aniline 
(25) (172) in pres of a tertiary amine (80% yield (174)); also from oxime of o-chforo- 
benzophenone (3:0715) by Beckmann rearr. (175) (173) (176). I — [Note that tbs 
prod must not be confused with benz-o-chloroanilide, m.p. 99-100°.] 

(g) o-Chlorobenz-/>-toluidide: cryst. from dil. ale., m.p. 131° (177). [From o-chloro- 
benzoyl chloride (3 : 6640) with p-toluidinc (177).] 

o-Chlorobenz-a-naphthalide : unreported. 

o-Chlorobenz-0-naphthalide: unreported. 
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3:4155 5.8-DICHLORONAPHTHOL-2 
M.P.. 141-142° (1) 

(For prepn. from 5,8-dichloro~2-aminonaphthalene by htg. with dil. HjSO* for 8 bis- 
at 195-205° under pressure see (1) (2).J 

6,8-Dichloro-2-naphthyl methyl ether: m.p. 74“ (2). 

3:4155 (1) Soc. Chem. tnd., Basel, Swiss 202,854, May 1, 1939; Cent. 1939, H 3196. (2) Gold- 
stein. Viaud, Belv. Chim. Acta, 27, 883-888 (1944); C~A. 39, 926 (1945). 



Ci^H«0Cls Beil. S.N. 538 
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3:4160 2,6-DICHLGRO-3-HYDROXYBENZ- CHO C7H4O2CI2 Beil. S.N. 745 

ALDEHYDE 0/^01 

M.P. 143-142.2® (1) 

140.5° cor. {2} {3} 

14D° . (4) 

Colorless cryst. from hot aq — C has pronounced sternutatory properties and also 
attacks moist skin producing painful blisters. — [C when mixed with 2-chloro-3-hydroxy- 
benzaldehydc (3:4085), m.p. 139.5° (4), depresses m p. to 116° (4) 1 

[For prepn. of C from m-hydroxybenzaldehyde (1 • 0055) with Cli (2 moles) in AcOH 
soln. (yields: 51.5% (2) cf (3), 38% (4)) (1) (other prods, also being formed) see indie, 
refs ; from 2-chloro-3-hydroxybenzaldehyde (3:4085) with CI2 (1 mole) in AcOH see (4);' 
from 6-chloro-3-hydroxybenzaldehydc (3:3350) with CI2 (1 mole) in AcOH (C is main 
prod (5) but 4, 6-dichloro-3-hydroxybenz aldehyde (3:3952) is also formed (4) (5)) see 
indie refs] 

[For condens of C with p-chlorophenol (3.0475) and use of prod, as mothproofing agent 
see (6); for condens. of C with 2,4-dihydroxybenzoic acid (1 :0$43) (7) or with o-cresotinic 
acid (2-hydroxy-3-methylbenzoic acid) [8) and use of products as dye intermediates see 
indie, refs ] 

C in 50% aq KOH at 60-70° first ppts yel. K Balt of C which grad dissolves and is 
replaced by a colorless cryst. ppt.; after stdg. 4 hrs. acidification with dil. H2SO4 gives 
(93.8% yield (2)) 2,4-dichlorophenol (3 0560), mp. 42° (2). 

C m AcOH with Br2 gives (70% yield (3)) 4-bromo-2,6-dichloro-3-hydroxybenzaldehyde, 
cryst from CgHs + Igr , m p. 104-105° (3) (methyl ether, m p 82°, oxime, m p. 193° 
cor. (3)). 

C (1 pt.) in AcOH (4 pts ) on nitration with 1 pt. cone. HNOj (D » 1.42) at 65° yields 
(4) 2,6-dichloro-3-hydroxy-4-mtrobenzaldchyde, bright yel. ndls. from AcOH or pi. from 
aq , m p. 80° (4) (Ag salt, crimson ndb from hot aq ; oxime, deep yel. ndls. from dil. ale., 
m p. 195°; p-nitrophenylhydrazone, deep red ndls from hot AcOH, m.p 279-280° dec.; 
semicarbazone, light-yel. lfts. from hot ale , m p 255-256° (4)). 

C dislvd in hot aq. NaHCOs and treated with Me-SO* for 15 min yields (4) (3) the 
corresp. methyl ether, viz , 2,6-dichloro-3-methoxybeozaldehyde, m p. 103-104° (3), 102° 
(4) (p-mtrophenylhydrazone, old-gold ndls., m.p. 214-215° (4»; this methyl ether upon 
oxidn. with alk. KMnOi gives (4) 2,6-dichIoro>3-methoxybenzoic acid, ndls. from dil. 
ale , m.p. 149 5° (4). 

2,6-Dichloro-3-hydroxybenzaldoiime: ndls from dil. ale., m p. 174-175° (4). 

03) 2,6-Dichloro-3-hydroxybenzaldehyde p-nitrophenylhydrazone : deep or.-red. ndls., 
m p. 205-206° (4). 

3:4160 (l) Biss ell, Kranz (to National Aniline and T * c 1 cm c — a ---- 

Cent. 1931, I 169; C.A 24. 5763-6769 (1930). (2) 1 
Monatsh. 62, 184-185, 193-194 (1933). (4) Hodgsc 
152-153, 155 (5) Hodgson, Beard, J. Chem. Soe. 1J 

StStter (to I G ). Ger. 530,219, July 24. 1931; Cent. , K ,, t>UlW A , „ y ^ 

Co ), U.S. 1,532,790. April 7, 1925; Cent. 1925, H 352. (8) I.G., Brit. 263,879. March 2 19°7- 
Cent. 1927, 1 2364. ’ * 
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3:4170 3-CHLORONAPHTHOL-l OH C10H7OCI Bell. VI — 

ca 

M.P. 143° {11 

134 - 135 ° ( 2 ) 

Ndls. from Igr. (2), CsHe, ale. or 80% AcOH (1). — Volatile with steam {1). ^ 

(For prepn. of C from 3-chloronaphthylnmine-l (1 ) via diazotization and ’ j \ 
of the diazoaium salt with steam see {!); from 2,3,4-trichloronaphthol-l [Beil. VI-613^, 
by partial reduction with HI ( D =* 1.7) in AcOH on boilg. 7 lira. (10 0% yield) see (2).] ' 

C is sol. in aq. alk., and the result, soln. couples with solns. of diazonium salts (1). 

C with Bra aq. (and alk.?) gives 3-chloro~2,4-dibromonapktbol-l, pr. from 90% formic 
•acid, m.p. 112° (1). 

[C in 10% aq. ICOH shaken with MC2SO4 for 20 min. gives (81% yield (2)) 3-chloro- 
naphthol-1 methyl ether, oil, b.p. 102-164° at 18 mm. {2).) 


(g> 3-Chloro-l-naphthyI acetate: ndls. from Igr,, m.p. 69° (2). {From C with acetyl 
chloride in CgHg on refluxing 3 hra. in CgH# (60% yield (2)).{ - 

<g> 3-Chloro-l-naphthyl benzoate: ndls. from Igr., m.p. 118-110° (2), /From C in 10% * 
aq. KOH on shaking with BzCI (71% yield (2)).J f 

3:4170 (!) Hodgson, Elliott, J. Chem. Soc. 1934, 1707, (2) Franzen, Stfiublc, J. prdkl. Chem. i 
(2) 103, 385-387 (1922). 1 


3:4200 2,6-DICHLOROBENZOIC 

Cl 

CrH.OsCI, BcU. K - 343 

ACID 

<~>00H 

Cl 

K,-(141) 

MJ>. 144° (1) (2) 

143.7° (3) 


143-144° (4) 



141.5-142.5° |5) 



Many recorded m.p.’s lower than these values fcf. r> ■ 
now known to have been impure. 

■ • k 


Cryst. from Igr, (1) ormixt. of C$Hs -f Igr. (i. 
from ale. — Can also be purified by distn. in vac 
[For prepn. of C from 2,6-dichIorotoIucne (3 
to 2,6-dichlorobenzyl bromide, conversion to 1 
KMn04 see (1) (4); from 2,6-dichlorobei* ’ ' 
older less satisfactory methods see Beil. IX-343.] 

C on htg. begins to lose CO2 at 235° (5). [C l' 
450° for 24 bra. was recovered unchanged to *»*♦' 

C on nitration under stated conditions (1! gives 
acid, cryst ._from toluene, m.p. 152° (1). 

C (as ICA) htd. with aniline 4- K2CO3 -f Cu in 
aminecarboxylic acid-2, cryst. from CgHo, m.p. If 
atoms.] 

0 htd. with acetamide for 6 hra. at 225-235° - 
(3:5960), b.p. 172°. 

C htd. with PCI5 {6} or with SOClj -f- pyridine (4) 
b.p. 142-143° at 21 mm. (6). 126-128° at 18 mm. 17). 
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E 

Methyl 2,6-dicMorobenzoate: from AgA + Mel (8); b.p. 250° (8). 

Ethyl 2,6-dichIorobenzcate : from AgA -f EtI {8) or from C via SOClj, followed 

by EtOH (82% yield (5J); cannot be prepared by direct esterification (8); b.p. 264- 
265” (8). {This ester on btg. with AlCla at 120-130” for hrs. gives EtCl (91%) 
and C (92%) (5}.J 

@ 2,6-Djchlorobenzamide : ndls. from a!c. ( m.p. 202° (8), 198” (7), (This amide btd. 
with NaCLAlCL over free flame evolves HC1 and gives (67% yield (5}) 2,6-dichIoro- 
benzorutrile, ndls. from Igr., m p. 142 5-143.5° (5), 143“ (9); the nitrile can be re* 
tj' converted to the amide with alk. H-O* (9}.J 
« 2,6-Dichlorobenzamlide: unrecorded. 

3:4^00 (l) Uhmstedt, Schrader, Ber TO, 1530-1531 (1937). (2l Davies, J. Chem . Soc. 119, 
873(19?" {“5 " ..... ... ,31, *■'“ ”* f ’) *■ orris, Bears;, 

J. Am. • • ■ - « ! - < ' ^ - ■ ■ ‘ • - «, 1432-1 435 

'(1840). I : 1 ... * * ) " ■ Cuiat, Heinea, 

S.prakt' ■■ ■ *»'.•. «« * ■ 1 71. 1 (9) Ref. 8, 

■ pp, 222-223. (10) Lock, Bock, Ber. 70, 922 (1937). 


3:4210 tamr-l,2-DICH10R0-l,2- CjrHjoClj BeiLV-634 

DEPHENYLETHYLENE / Cl Vj-(304) 

(Irant-a, a'-Dichlorostilbcne; ^ — ~S j! Vi — 

fra as-tolane dichloride) Cl— G — ^ j 

M J>. [153° (1 JJ B J. 316.5° cor. at 767 mm. (20)' 

{150° (2)1 183° at 18 mm. (6) 

(148° (3)} 

143-144° (4) 

143” (5) (6) (7) (13) 

142.5” (8) 

142-143” (17) 

140-143° (9) 

141° (19) 

139-140” (13) 

139.5° (10) 

" 13&-139” IU) 

( 4 ) 

aha cis~l,2^iddaro-\,2~diphenylethylme (3: 1380) . } 
ale. 1 , 

vj Colorless this from ale ; C ismach less sol. in ale. than its m isomer (3: 13S0); 100 pts. 

5s. ale. at 24 4° dia. 0 71 pt. C, but soly. of C is diminished by pres, of its stereoisomer 
**l0). — C (like its isomer) is very sol. ether. 

Note that C (the higher-melting tolane dichloride) has now been shown (4J to have the 
tarns configuration, many earlier reports to the contrary notwithstanding. 

Note also that C with 1 , 1 ,2,2-tetrachloro- J ,2-diphenylethane (tolane tetrachloride) 
(3:4496) gives an isomorphous mixt. {2),.fotmerIy erroneously regarded as an individual 
cpd. designated as " ditolane hexachioride.” 

PREPARATION OF C 

Note that in all processes (below) for prepn. of <5 more or less of the lower-melting (cis) 
stereoisomer is always formed. 
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From Dinuclear Initial Materials 

From diphenylacetylene (tolane). {For prepn. of C from tolane [Beil. V-656, Vi-(319), 
V2- (568)1 with Cl 2 in CHCls see (7).] 

From fran$-l,2-diphenylethylene (stiibene). (For prepn. of C from stilbene (1:7250) 
with PC1 5 (2 moles) in POCI3 at 170° see (12).] 

From l,l,2,2-tetrachloro-l,2-diphenylethane (tolane tetrachloride). [For prepn. of 
0 from tolane tetrachloride (3:4496) by removal of two adjacent chlorine atoms by use of 
Zn dust in EtOH (1) (6) (7) (10), Zn dust in AmOH (6), Fe powder in boilg. AcOH (14) 
(6) (note that in this method ratio of C to lower m.p. stereomer is 1:5 (6)), or by use of 
excess cone. (2 N ) MeMgCl (11), or with H2 + hydrazine hydrate in MeOH/KOH at 
b.p. for 1}£ hre. (3) see indie, refs.] 

From benzoin. [For formn. of C from benzoin (1 : 5210) with PCI5 at 0° (much benzoyl- 
phenyl-dichloromethane(“ chlorobenzil ”) [Beil. VII-436, VIIi-(234)] also being formed) 
see (20).] 

From Mononuclear Initial Materials 

From benzotrichloride. [For prepn. of C from benzotrichloride (3 : 6540) with Cu powder 
(yield of total mixed stereoisomers 68% (15), 23 5% (16) (17)), by action of excess cone. 
(2 N) MeMgCl (yield total mixed stereoisomers 22% (11)), by action of hydrazine hydrate 
+ Pd in MeOH/KOH (35% yield (3)), or for formn. of 0 (together with other products) 
by pyrolysis over hot Pt (18) Bee indie, refs.] 

From benzal (di)chloride. [For formn. of C (together with other prods.) from benzal 
(di)chloride (3:6327) by pyrolysis over hot Pt see (18).] 

From Miscellaneous Sources 

[For formn. of C from CaC2 with satd. soln. of CU in CgH« see (13); from benzoyl-pbenyl- 
diazomethane (azibenzil) [Beil. VIIi-(395), XXIV-208] with oxalyl (di)chloride (3:5060) 
in'CsHo (38.5% yield C) see (9); from l,l,2-trichloro-l,2-diphenylethane [Beil. V-601] by 
elimination of HC1 with ale. KOH see (19); for formn. of C from its lower-melting stereoiso- 
mer (3:1380) by distn. (about 32% conversion to C (10)) (12) (6) see indie, refs.] 

CHEMICAL BEHAVIOR OF C 

C on htg is partially transformed (6) (12) to the lower-melting isomer (3:1380); on 
distn. conversion is about 68% (10). 

Reduction of C. C with cone. HI and red P in s.t. at 170° for 20 hrs. gives (16) (20) 
bibenzyl (1:7149), m.p. 52°. 

Elimination of 2 chlorine atoms. C with Na/Hg in ale. (1) (16), or C with Zn dust in 
boilg. ale. (7) (10), or C with ale. KOH in s.t. at 180° (12) gives diphenylacetylene (tolane) 
[Beil. V-656, V r (319), VH568)], m.p. 60°. 

Addn.of halogens. C with CU in CgHj soln. yields (13) l,l,2,2-tetrachloro-l,2-diphenyl- 
ethane (tolane tetrachloride) (3:4496). — C does not (12) add Br2, and the expected 
prod. l,2-dibromo-l,2-dichloro-l,2-diphenylethane is unreported from any other source. 

Nitration of C. The nitration of C has never been studied, and neither mono nor dinitro 
derivs. are reported from any other source. 

3:4210 (1) Zinin, Ber. 4, 288-289 (1871). (2) Marckwald, Karczag, Ber. 40, 2994-2995 (1907). 
(3) Busch, Weber. J. prakt. Chen. (2) 14G, 50-52 ” T ' w ~" fo ? G < 

< 405. (5) Arends, Ber. 64, 1939 (1931). (6) 

ann, Homeyer, Ber. 12, 1973-1974 (1874). 1 *>• 

Standinger, Ber. 49, 1971-1972 (1916). (10) I 
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* A- t*\. m Knr 5!>- 723 (1933}. (12) Limpricht, Schwaneri, Ber. 4, 379 
) (1918). (H) Lachowiez, Ber. 17, 1165 
(2) 83, 115-116 (1911). (16) Hanbart, 

5 (18S4). (18) Loeb, Ber. 36, 3060-3061 
897). (20) Redsko, J. Russ. Phys-Chem,' 


3:4220 2,3'DICHLOROHYDROQUINOITE 
(2,3-Di chi oroqtlin ol ; 
o-dicldorohydroquinone) 


M.P. 144-145 8 (1) 

144° (2) (3) (5) 

143° (4) 



c«haci* 


(See also 2fi-diehbrobenzoquinone-l,4 (3:2885).] 


Beil. VI - -849 
VIr~ 
YI 2 -(845) 


Ndls. from aq, with 2 HjO lost at 100’ or over cone. HjSOi (1); eas. sol. ale., insol. cold 
lgr ; sublimes. 

(For prepn. of C from hydroquinone (1:1590) in ether with SOjCL (1) (6), in AcOH 
with Clj (30% yield (4)) (7) (6), in ether with EtOCl (3), or in MeOH with CL (9) see 
vndic. refs.; from chlorobenzoquinone (3:1100) in ether with HCI gas (12% yield (5)) 

"• ■ . * *-51- iQ\ »A\\. 


resultant diacetate (2) ] 

(For use as antioxidant and gum inhibitor in cracked gasoline see (10); in aq. petroleum 
emulsion as insecticidal oil spray sec (11) ] 

C with FeCb gives a greenish black quinhydrone (1). 

C in AcOH with excess Brj yields (G) 4,5-dibromo-2 ) 3-dicMorohydroqutnone, golden* 
yel lifts from lgr , m p 294* (6). 

C reduces NHiOH/AgNOj and Fehling’s Boln, (1); C on oxidn. with MnOj 4- dil. H 2 S0 4 
(I) (4) (5) or with CrOj/AcOH (7) gives (yields: 88% (4), 60% CD) 2,3-dichlorobenzo* 
quinone (3:2S85) q.v (For study of oxidn -reductn. potential of C see (4) J 

@ 2,3-Dichlorohydroquinone diacetate: colorless ndls. from dil. ale., m.p. 12 1® (6) (2). 
(From C ■+■ Ac 2 0 (6), or from p-benzoquinone dichloride (see above) with Ac 2 0 -f 
H 2 S0 4 , (2)1 

(p 2,3-Dichlorohydroquinone dibenzoate: colorless cryst. from CS 2 or pet. ether, m p, 
173-174° (1). (From C in dil. aq alk. with BzCl (1).] 

@ 2,3-Dichlorohydroquinone dimethyl ether: pinkish white ndls. from dil. ale., n> p. 
124° (6). (From C in dil. a!k with Me-SO* (6) J (Note that corrcsp. deriv, of 2,5- 
dichlorohydroqumone (3:4G90) has m.p. 125-127° but that a mixt. of the two derivs. 
i* depressed to m p. 97° (6J J 



o ox iituuj. 
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(11) Yates (to Shell Development Co.), TJ.S. 1,778,240, Oct. 14, 1930; Cenl. 1931, I 2799; 
C.A. 24, 5928 (1930). 

3:4260 o-CHLOROPHENOXYACETIC CgHjOaCl 

.CHz.COOH 


M.P. 147.2-147.7° cor. (4) 

145-146° (1} (2) (3) Neut. Eq. 186.5 

Wh. ndls. (from hot aq.). [For prepn. from o-chlorophenol (3:5980) by htg. with 
chloroacetic ac. (3:1370) and aq. alk. see (1) (2) (3).] 

C refluxed with 1% pts. thionyl chloride for hrs. gives (90% yield (1)) o-chloro- 
phenoxyacetyl chloride, b.p. 136° at 12 mm., m.p. 18 4° (1). 

The methyl ester (b p. 186-188°) and the ethyl ester, ndls. (from ale.), m.p. 32°, have 
been prepd. from the acid chloride (1) (5) 

. o-Chlorophenoxyacetamide: from the acid chloride by treatment with excess (NH^CCh; 
ndls. readily sol. in hot aq., ale., or CeH 6 , m.p. 149.5° (1). 

o-Chlorophenoxyacetanilide: from the acid chloride by action of aniline (2 moles) in 
C6H6J ndls (from ale.), m.p. 121° (1). 

3:42C0 (1) Minton, Stephen, J. Chem. Soc 121, 1599-1601 (1922). (2) Behaghel, J. prakt. 
Chem. 114, 297-298 (1926). (3) Koelsch, J. Am. Chem. Soc. 53, 304-305 (1931). (4) Hayes, 
Branch. J. Am. Chem. Soc. G5, 1555-1564 (1943). {6} Bacher, Itaiford, Proc. Iowa Acad. Sci. 


Beil. VI — 
VI,- 
VM625) 


[C is best prepd (nearly quant, yield (2)) by alk. hydrolysis of its acetate (see below) 
or by similar treatment (67% yield (3)) of its benzoate (see below) or (39% yield (3)) of 
its benzenesulfonate (see below); for formn. of C from 4-amino-4'-hydroxybi phenyl by 
diazotization, etc., see (1); from 4'-chloro-4-aminobiphenyl (2) by diazotization and hy- 
drolysis see (2).] 

C on chlorination with CI2 in CCI4 soln. gives (92% yield (4)) 2-chIoro-4-(p-chIoro- 
phenyl)phenol, m.p. 71-72° (corresp. acetate, m.p. 74 5-75°; corresp benzoate, m,p. 125- 
126°; corresp. benzenesulfonate, m.p. 100-101°) (4). 

® 4-(/»-Chlorophenyl)phenyl acetate: m p 113° (2) [From C by acetylation, or from 
the acetate of 4-hydroxybiphenyl (1 : 1585) with CI2 in CCI4 + trace of I2 (47% yield 
(2)) or similarly in AcOH (5).] [Note that the m.p. of this prod, has also been given 
without details of prepn. as 72° (6).] 

® 4- (p-Chlorophenyl)phenyl benzoate: m.p. 182° (3). [From C by benzoylation or 
from the benzoate of 4-hydroxybiphenyl (1 : 1585) with CI2 in CCI4 soln. + trace of I2 
(55% yield (3)).] _ . 

® 4- (p-Chlorophenyl) phenyl benzenesulfonate: m.p. 74-75° (3). [From C with 
benzenes ulfonyl chloride + aq. 10% NaOH (3), or from the benzenesulfonate ester 
pf 4-hydroxybiphenyl (1:1585) with Cl? in CCI4 soln. -f- trace I? (21% yield (3)).J 


1 , 247-251 (1943), C.A. 38, 2327 (1944). 


3:4262 4-ty-CHLOROPHENYL)PHENOL C^HgOCl 

(4'-Chloro-4-hydroxybiphcnyl) ^ 'y ^ ^ QH 

M.P. 146-147° (1) 

145.5-146° (3) 

145-146° (2) 



Beil. VI — 
VI,- 
VI 2 -(172) 
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3-.42C3 tt) AngelettI, Gatti, Gazz. chim. ital. 58, G33 (1928). (2} Savoy, Abernathy, J. Am. 
Ckem. Soc to, 2219-2221 (1942). (3) Savoy, Abernathy, J. Am. Chem. Soc. 64, 2719-2720 
(1942). {4} Savoy, Abernathy, /. Am. Ckem. Soc 65, 1464- 14G5 (1943). (5) Schmidt, Savoy, 
Abernathy, J. Am. Chem . Sac 65, 296-297 (1943). (6) Hodgson, J. Chem. Soc. 1942, 583. 


3:4205 p-CHLOROPHENYXPROPIOLIC C 8 H & 0 2 C1 

ACID q<( — CssC — cook 

M.P. 147° (1) " 


Beil. S.N. 950 


Cryst. from AcOH. 

(For prepn. of C from p-chlorobenzaldehyde (3 : 0765) by conversion through p-chloro- 
dnnamic acid to ethyl p-chloroei nnamate, thence by addn. of Br 2 to give ethyl 0-(p- 
chl orophenyl) bromopr opionate , followed by elimination of 2 HBr and saponification 
(or vice versa) with ale. KOH, jmd final acidification (yield not stated), see {l ) } 

C with Cu(OAc)? loses CO* yielding (1) p-chloropbenylacetylene (3:0590) (cf, also 
under o-chlorophenylpropiohc acid (3:3956)) 

3:4205 (1) Wilson, Wcnzkc, J. Am. Chan. Soc. 57, 12G5-1267 (1935). 


3:4270 4,4'-DICHLOROBENZOPHENONE 
(Di-p-chlorophenyl ketone) 


u 


CijHgOClz Beil. VU - 420 
,_ r% VIIi-( 228 ) 


M.P. 148” (1) 

147.7G* (2) (20) 

147® (19) 

14G.5-14 7.5® cor. (40) 

14G® (3) (37) 

145® (4) (5) (6) 

{7} <S) (IG) 

144-145® (9) (10) 

144.5* (II) (14) 

144° (12) 

142-143* (13) (22) 


B.P. 353® at 767 mm. (2) 
243® at 38 mm. (15) 


Colorless Ufa from n!c ; cas sol, ether, acetone, AcOH, CHCh, CS* — (For f.p./compn. 
data on systems 0 4- benzophenone (1:5150) and 0 -f- diphenylaminc see (12),} 

(For prepn. of 0 from p-chlorobcnzoic acid (3*4940) + chlorobenzene (3:7903) + AlCb 
(82% yield (l» or from jxchlorobenzoyl chloride (3:0550) + chlorobenzene (3:7903) + 
AlClj in CS, tn direct sunlight (yields: 90% (17), 75-S0% (2), 30% (9)) (37) (some isomeric 
2,4‘-dieMorobenzophenone (3:1505) also bong formed) see mdie. refs.; from chlorobenzene 
(3:7003) + Aids + CO* at 80-150® and 10 atm. press, (p-chlorobcnzoic acid u main 
prod.) sec (18); from p-chlomphcnyt MgCt + CO, (together with p-chlorobeiwoic acid) 
aee (8).] * 

[For prcpn. cl 0 1 rem dicWowi.r^UorophcnjDmctluuic ft^MorobeoMphcnotte 
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dichloride) (see below) by .hydrolysis with boilg. dil. ale. (14) or cone. HjSOi (14) (15) (6) 

(19) see indie, refs.; from tetra-(p-chloTophcnyl) ethylene glycol (see below) on fusion or 
on boilg, with AcOH see (20); from 4,4 , -dibromobenzophenone with PC1 5 at 150° see (21); 
from 4,4 / -dichloro~3-nitrobenzophenone (see below) via reduction to amine, diazotization, 
and treatment with SnCh + NaOH see (2).] 

IF or formn. of C by oxidation with CrOa/AcOH of 4,4'-dichlorobenzilic acid (2), of 
bis- (p-ehlorophenyl)mcthane (7), of iris- (p-chlorophenyl)methane (16), of 1,1,4,4-tetra- 
(p-chlorophenyl)butyne-2 (91% yield (4)), or of 1,1,4,4-tetra- (p-chl or ophenyl) butatriene- 

l, 2,3 (94% yield (6)) see indie, refs.' ««"»*»» nf ° ° ^ v — — " — * *- ‘ \ 

with aq, KMnO* see (10); from 
(pjp'-dichlorobcnzohydryljpinacolone ■ . . 

(p-chlorophenyl)propiophenone by oxidn. with aq. KMnOi in NaOH -f pyridine soln, 
sec (13); from bis- (p-chlorophenyl)methyleneacetophenone with KMnOi in acetone 
(71% yield) see (3).] 

[For formn. of C from l,l-di-(p-chlorophenyl)ethane (3:0995) (39), from l-chloro-2,2- 
6fs-(p-chlorophenyl)ethylene (3:1430) (8-1% yield (40)), or from l,l-dichloro-2,2-5£s- 
(p-chlorophenyl)ethylene (3;2438) (40), all by oxidn. with CrOj/AcOH, see indie, refs.] 

[C on reduction with 3% Na/Hg in 90% ale. (20), with Al/Hg in 80% ale (6) (U), 
with Zn dust -f AcOH on boilg. (20), with Zn dust -f ale. KOH (20) or NaOH (23), or 
simply with boilg ale. KOH (24) gives .(yields: 100% (23), 90% (6) (11)) di-(p-chloro- 
phenyl)carbinol (4,4 / -dichlorobenzhydrol) [Beil. VI-080, VIi-(327)), cryst. from ale, 

m. p. 94° (20), 93° (24), 91.5° (23), 89*90° (0) (11) (corresp. 3,5-dinitrobenzoate, m.p. 
174-176° (41)); note that in some cases this main prod, is accompanied by tetra-(p-chloro- 
phenyl)ethylene glycol (sec below). — C on reduction with Zn dust + AcOH -f dil. 
H2SO4 (25), or in ale. in bright sunlight for 5 days (20) cf. (20), gives (S5% yield (20)) 
tetra- (p-cblorophcnyl Jethylene glycol [Beil. VI-1058, VIi-(523)], m.p. 180° (6) (11), 175° 

(20) (accompanied by smaller amts, of other prods.).] 

[C with sodium phenylacetylcne in dry ether gives (57% yield (3)) bis- (p-chlorophenyl)- 
ethynyl-carbinol, m.p. 1G3-164 0 (3); C with diphenylmethyl sodium gives (27) 6£s-(p-chlo- 
rophenyI)-diphenylmcthyl-carbinol, m.p. 183-184° (27); G with MeMgl in dry ether gives 
(39) (19) not only some bis- (p-chlorophcnyl)-methyl-carbinol, m.p. G7.0-GS.5° (39), but 
also(CS% yield (19)), by loss of HiO.unsym.-di-fp-chlorophenylJethylene, m.p.91°(3:2475); 
C with 0-(diphenylvinyl)MgBr gives (12% yield (2S)) l,l-di-(p-chlorophenyl)-3,3-dl- 
phenylpropen-2-ol-l, m.p. 85°, which on htg. at 130-150° loses H»0 yielding 1,1-di- 
(p-chlorophenyl)-3,3-diphenylpropadicnc-l,2, m.p. 93-95° (2S); C with ethyl bromoacetate 
+ Zn in CfiHg gives (30% yield (28) ethyl 0,j3^i-(p-chlorophenyl)-0-hydjQxypropionate, 
m.p. 102° (2S).] 

[C with PC1 5 at 150° gives (17) (15) (29) dichloro-di-(p-chlorophenyl)methane (4,4'- 
dichlorobenzophenone dichloride), m.p. 52-53° (15), 52.5° (17).] 

[C on fusion with NaOH yields (7) chlorobenzene (3:7903) + p-chlorobenzoic acid 
(3:4940). — C with 10% aq. NaOH in pres, of Cu 5 hrs. at 190° under press, yields (30) 
4,4'-dihydroxybenzopbenone [Beil. VIII-317, Vnii-(641)], m.p. 214° (30).] 

(G with hydrazine hydrate in isopropyl ale. in s.t. at 150-160° for 7 hrs. gives (56% 
yield (42)) 4,4'-dichlorobenzophenone hydrazone, m.p. 91-93°, which on Wolff-Ivishner 
reduction gives (21% yield (42)) 4,4'-dichIorodiphenylmethane (3:1057).] 

[C w]th aq. NH4OH in pres, of CuO + NH4NO3 + KCIO3 under press, at 180° (1) cf, 
(31) gives (92% -yield (1)) 4,4'-diammobenzophenone [Beil. NIV-8S, XIVj-(391)], m.p. 
245-246° (1), 242.5° (31); some half reactn. prod., viz., 4-amino-4 , -chlorobenzophenone, 
m.p. 185° (1), is also formed. - — For similar reactn. of C with diethylamine leading to 4- 
chloro-4'-diethylaminobenzophenone see (32).' — For reactn. of C with N-methyl-o- 
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phenylindole and use in prepn. of dyes see (33); with ethylbutyl-m-toluidine see (34); 
with aminoanthraquinone derivs. see (35) {36},] 

[C on nitration with 10 wt. pts. fumg. HNO 3 (D *= 1.47) in cold (37) or with 5 pts. 
abs. HNO 3 at 0° (2) gives (81% yield (37)) 4,4^chloro-3,3'-dmitrobenzophenone, cryst. 
from AcOH, mp. 132.5° (2), 132-133° (38), 120° (37); C on trinitration at 130° with 1.8 
wt. pts. cone. HjSOj contg. 2 pts. KNO 3 gives (37) 4,4'-dichloro-3,3 , ,5-trinitrobenzophe- 
none, cryst. from AcOH, m.p. 140° (37); C on tetranitration with 10 pts. fumg. H 2 SO 4 4- 
1 pt. KNO 3 at 150° gives (37) 4,4 / -dichloro-3,3' I 5 J 5 , -tetranitrobenzophenone, cryst. from 
AcOH, m.p. 202° (37).] [A nwmo-nitrated G, viz., 4,4'-dichloro~3-nitrobenzophenone. 
ndls. from ale , m.p. 87° (2), 88-89° (3S) has been obtd. indirectly.] 

® 4,4 , -Dichlorobenzophenone ozime: ndls. from ale., m.p. 136-136.5° (1), 136° (7}, 
135° ( 8 ) (9), 134® (5). (From C with excess NH 2 OH in ale. at 100° (9) ] [This prod, 
by Bec km ann rearr. with cone. H 2 SO 4 yields p-chlorobenz-p-chloroanilide, m.p. 213- 
213.5° (l).l 

4,4 , -Dichlorobenzophenone phenylhydrazone: not reported. 

4,4 , -DichIorobenzophenone p-nitrophenylhydrazone: not reported. 

4,4 , -Dichlorobenzophenone 2,4-dinitrophenylhydrazone : m.p. 238-240° (40). 

3:4270 (l) Newton, Groggins, Ind. Eng. Chem 27, 1397-1399 (1935). (2) Montagne, Rec. 
trav. chim. 21, 24-29 (1902). (3) Meyer, Schuster, Ber. 55, 822-823 (1922). (4) Brand. Horn, 
Bausch, J. prakt. Chem. (2) 127, 246-247 (1930). (5) Brand, Bausch, J. prakt. Chem. (2) 127, 
235-236 (1930). (6) Cohen, Boeseken, Rec. trav. chim. 38, 115-116, 123 (1919). (7) Stephen, 
Short, Gladding, J. Chem. Soc. 117, 623 (1920). (8) Bodroux, Bull. toe. chim (3) 31, 29 (1904), 
(9) Dittrich, Ann. 264, 175-178 (1891). (10) Fuson, Kozacik, Eaton, J. Am. Chem. Soc. 55, 
3S03 (1933). 

(11) Boeseken, Cohen, Cent. 1915, 1375-1376. (12) Schama, Rosenberger, Z. anorg allgem. 
Chem. 136, 335-336 (1924). (13) Eaton, Black, Fuson, J. Am. Chem. Soc. 56, 688 (1934). (14) 
Norris, Green, Am. Chem. J. 26, 496-497 (1901). (15) Norris, Twieg, Am. Chem. J. 30, 398 
(1903). (16) Fischer, Hess, Ber. 38, 337-338 (1905). {17} Montagne, Rec. trav. chim. 25, 384, 
389 (1906). (18) I.G., Brit. 307,223, March 28, 1929; Cent. 1929, 1 3145; Meyer, Hopff (to I.G.), 
Ger. 524,186, May 11, 1931; Cent. 1931, II 497. (19) Bergmann, Bondi, Ber. 64, 1469-1470 
(1931). (20) Montagne, Rec. trav. e him. 24, 114-120 (1905). 

(21) Cone, Robinson, Ber. 40 , 2160-2161 (1907). (22) Werastock, Fuson, J. Am. Chem. Soc. 
56, 1242 (1934). (23) Norris, Tibbetts, J. Am. Chem. Soc. 42, 2091 (1920). (24) Montagne, 
Moll van Charante. Rec. trav. chim. 31, 313-314 (1912). (25) Montagne, Rec. trav. chim. 25, 
411-414 (1906). (26) Cohen. Bdeseken, Rec. trav chim. 39, 258 (1920). (27) Bergmann, J. 
Chem. Soc. 1936, 412-413. (28) Bergmann, Hoffmann, Meyer, J. prakt. Chem. 135, 255, 261 
(1932). (29) Schonberg, Schutz, Ber. 62, 2331 (1929). (30) Britton (to Dow Chem. Co), 
U.S. 1,961,630, June 5, 1934; Cent. 1934, II 1846; C.A. 23, 4744 (1934). 

(31) Britton, Bryner (to Dow Chem. Co.). US. 1,946,058, Feb. 6. 1934; Cent. 1934, I 3396; 
C.A. 28, 2364 (1934). (32) Hammond, Harris (to Heyden Chem. Co ), U.S. 2,223,517, Dec. 3 
1940; C.A. 35, 180S (1941). (33) Wolff (to I G.), Brit. 417,014, Oct. 25. 1934; Ger. 604,429* 
Oct. 20, 1934; French 761,372, March 17. 1934; Swiss 170,094, Sept. 11, 1934; Cent. 1935, I 

801. (34) Wolff,™’ T '- - -- 

Ger. 220,579, Ap 
574,966, April 21. 

{38} Maron, Fox, ■ 

2266 (1945). (4C 

J. Am. Chem. Soc. 67, 1599. 1602 (1945). 

(11) Grummitt, Buck. J. Am. Chem. Soc. 67, 693-694 (1945). (42) Grummitt. Jenkins 
J. Am. Chem. Soc. 68, 914 (1946). 
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3:42S0 2-CHLORO-4-HYDROXYBENZ- C 7 H 5 0;C1 Beil. Vm - 81 

ALDEHYDE H0< ^ ^ >CH0 VHIi— 

' Cl 

MJ\ 147-148° (1) 

146.5° (2) 

Colorless ndls. from AcOH (1) or aq. (2). — Volatile with steam but much less so than 
the isomeric 4-chloro-2-hydroxybenzaldehyde (3:0960) (1). 

[For prepn. of C from m-chlorophenol (3:0255) via Reimer-Tiemann reactn. see (1); 
via anhyd. HCN + AICI3 -f- C^He (50% yield) see (2); for prepn. (aim. 100% yield (lj) 
from 2-chloro-4-nitrotoluene 2-chloro-4-aminotoIuene and subsequent diazo reactn. 
see_{l)-I 

C does not reduce NH4OH/ AgNOj or Fehling soln. {1 ). 

C with aq. FeCl 3 gives only a slight ppt. [dif. from 4-chloro-2-hydroxybenzaldehyde 
(3:0960)]; the copper and chromium salts are lighter green in color than those from that 
isomer (1). 

C on mononitration as specified (3) yields 5-nitro-2-chloro-4-hydrosybenzaldehyde, vol. 
with steam, colorless ndls. from ale., m.p. 125° (3). [This product yields a phenylhydrazone, 
silky dark purple ndls. from ale., m.p. 166° si. dec.; a p-nitrophenylhydrazone, deep or. 
ndls. from AcOH, m.p. 266° dec.; and a semica r bazone, light or. ndls. from dil. AcOH, 
m.p. 266° dec. {3}.] 

C on dinitration as specified (3) yields 3,5-dinitro-2-chlort>4-hydroxybenzaldehyde, 
not volatile with steam, pale yd. massive pr. from aq., m.p. 93° (3). [This product yields 
a phenylhydrazone, br.-purple ndls. from ale., m.p. 210° dec.; a p-nitrophenylhydrazone, 
red-br. ndls. from dil. AcOH, m p. 267° dec ; and a semicarbazone, It. br. ndls. from dil. 
AcOH, m.p. 192° dec. (3).] 

© 2-Chloro-4-hydroxybenzaldoxime: cryst. from ale., m.p. 194° (2). 

2-Chloro-4-hy0roxybenzaldehyde phenylhydrazone: unrecorded. 

® 2-ChIoro-4-hydroxybenzaldehyde p-nitrophenylhydrazone: dark red pi. from ale. or 
vermilion red cryst. from AcOH, m.p. 2SS° dec. (1). 

2-Chlon>-4-hydroiybenzaldehyde 2,4-dinitrophenylhydrazone: unrecorded. 

® 2-Chlon>-4-hydroxybenzaldehyde semicarbazone: yel. cryst. from ale., m p. 214° 

( 1 ). 

® 2-Chloro-4-acetoxyhenzaldehyde: colorless ndls. from dil. AcOH, m.p. 51.5° (I). 

® 2-Ch!oro-4-benzoxybenzaldehyde : colorless ndls. from ale., mp. 96.5° (1). [Note 
that this ® does not give good distinction from isomeric 4-chloro-2-hydroxybenz- 
aldehyde (3:0960) whose corresponding benzoate has m.p. 9S.5° (1).] 

3:42$0 (I) Hodgson, JenHnson, J. Chem , Soc. 1927, 1740-1742. (2} Gattermann, Ann. 357, 
334 (1907). (3) Hodgson. Jenkinson, J. Chcm Soc. 1928, 2274-2275. 


3:4300 4,4'-DICHLOROBIPHENYL CxaHgCla 



MJ>. 148-149° cor. (1) (2) B.P. 318-319° (13) 

147.5- 148.5° (3) 315° (15) (17) 

148° (4) (5) (6) (7) 

(S) (15) (17) 

147-148° (9) (10) (IS) 

146.5- 147° (11) 

144-145° (12) 


Beil. V - 579 
Vi-(273) 
V2-(484) 
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3:4300 


Colorless cryst. from toluene -f It. pet. (2}, from 50% AcOH (14), or from ale. (11). 

lFor prepn. of C from 4,4'-diatmnobiphcnyl (benzidine) [Beil, XIII-214, XIIIi-(5S)] 
via tetrazotization and use of Cu powder {9), Cu&CU (3), or HgCU complex (82% yield 
(10)), see indie, refs.; from biphenyl (1:7175) in AcOH with Clj (41%yield (2)) (convenient 
for prepn. small amts C) see (2); from 4 ^-dinitrobi phenyl with SOCIj in s t. for 10 hrs. 
at 200-210° see (7); from p-chloroiodobenzene (Beil. V-221, Vi-(U9)] with Cu powder at 
200-250° (82% yield) see (15).] 

(For formn. of C from chlorobenzene (3:7903) by pyrolysis see (16) (12) (for discussion 
of formn during mfg. of phenol from chlorobenzene see (19)); from biphenyl (1:7175) 
with Clj in pres, of SbClj (17) or I 2 (13) see indie, refs ; from 4,4'-dihydroxybiphenyI 
(1:1640) with FCL see (13); from 4,4 , -diehIorobiphenyl-3,3 , -dicarboxyHc acid on htg. 
see (18); from 4,4 , -dichloro^ > 3 , -diaminobiphcnyl via tetrazotization and htg. with ale. 
sec (14), from decompn. of b is- (p-chlorobcnzoyl) peroxide on htg sec (6).] 

(For manuf. of C or mixts of dichlorobiphcnyla contg. C from biphenyl with Cl 2 see 
(20) (21) (22) (23); for use as insecticide see (24) 1 

(C htd. under press, with cone, aq NH*OII in pres of Cu 2 Cl 2 and Ca(OH) 2 gives (99,5% 
yield (25)) 4,4'-diaminobiphenyl (benzidine); 0 with aq. over Cu + silica gel at 525-000° 
gives (26) 4 ,4'-dihy droxybiphcnyl (1:1640).) 

C on monanitration in 15 pts AcOH with 10 pta. HNO3 (Z> = 1.46) at 100° for hr. 
(2), or in nitrobenzene soln. with HNOj (D = 1.52) ns directed (2), gives aim. quant, 
yield of 4,4'-dichloro*2-mttobipheoyl, cryst. from ale or CCU, m.p. 102° (2) (27). (This 
prod, does not react with piperidine (27) 1 

0 on dmitration by soln in 7^ pts RNO* (D = 1 52) in an ice bath gives (2) mixt. 
contg. 81.3% 4,4'-dichloro-2 r 3'-dmitrobiphenyl and 18.7% 4,4'-dichloro-2,2'-dinitro- 
biplicnyl By reerj-st. from AcOH 4 f 4'-dicIdoro-2,3'-dimtrobiphenyl is obtd. in ndls., 
m p, 141-142° (2), 140° (2S), which on warming with piperidine for a few seconds yields 
(2S) 4-chIoro~l'-pipcndino-2,3'-ditulrobiphenyt, or. ndls from ale., m p. 132° (2S) (note 
that the principal dmitration prod, of C is the 2,3'-dmitro-C and not the 2,2'-isomcr as 
formerly (29) supposed). — From the mother liq. of the above dinitration may be obtd. 
(2) the true 4,4'-dichloro*2 l 2'-dimtrobipbenyl, m.p. 138-139° (2); this does not react with 
piperidine. 

C on trinitration with 10 pts HNOj (D = 1.52) for 2 hrs. at 100° gives (2) (30) 4,4'- 
dichloro-2,3',5'-trinitrobiphcnyl, ndls. from AcOH, m.p. 16G-107° (2), 164-165° (30)’ this 
prod wanned with piperidine gives 4-cliloro-4 / -pipcridino*2,3',5'-trimtrobiphcnyl. crimson 
pr. from AcOH, m p. 182° (2). 

0 on oxidn. with CrOj in AcOH jnclds (13) p-clilorobcnzoic acid (3:4940), w p. 237° 


3:4300 (I) Williamson. Rode bush, J. Am. Chan. Soc. C3. 3019 (1911). (2) Shaw, Turner 
J.Chcm. Soc. 1032, 2b&-2S9, 294-29G. (3) llretschcr, II eh. Fhy». Acta 1, 358 (192S). (!) 

Gncss, J. Chem Soc. 20, 101 (1S07). ’( C)) F.chtcr Adir 

Itelv C Aim. Ada 0, 2S5 (I92G). (7) ■ 50, W0 (10M) A) 

HrQU, Oarr. chxm. M 65, 24 (1035) ■ pi A, JZ' 

(1020). (10) Sehwcehtcn. tier Go. 1007 (1932). J ’ 309 

(U) Pickett. Walter, France. J. Am C hem Soc. 53, 229G (193G). (12) M(. ycr 
3 M,\. 5S. 143 <1917). (13) BchnrMl. Schult,. Am 307, 33S-3I1 Aral) . Iu| mSE' 
llolt, J. Chan Soc 1031, 1432 (15) UUmann, Ann. 337, 54-55 11901) (10) Kramsw 

Ank l S; ,4 ,3o (1 fSon {l ?/oWW Cr, it^ n - l8 rV 4 ^ l4 V lS77> - ,18) Rohde, VfcX 

vtnn. 357, 130 (1907). (19) Ilale. Bntton, Ijvt. tno Chem. 20. 122 (l!mi fool *f„t„ n 

(,o B«*b. Inc), UJ). 1.951.577. March 20. 193... Cm,! c3. *mS? 

(21) Federal Phosphorus Co.. French 703.2 1G. April 27. 1031- Cm/ mat it , M r 
Rntton, Stcx-wr (to Dow Chrm. Co). U.S. 1,835.754. Dee. 8 1931- Cent nVf m 
Prald. Matties (to F. Uasehig). Get. 6S0.512, July 13, 1933; fort. 2933, IM7(J. ’ |S|j 
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Gcr. 513,776, Dec. 2, 1930; Cent. 1931, I 1965. {25) Booth (to Swann Research, Inc), US. 
1,954,469, April 10, 1934; Cent. 1934, II 1840; C.A. 28, 3744 (1934); Federal Phosphorus Co, 
Brit. 370,774, May 4, 1932; Cent. 1932, II 1237. (2$) Booth (to Swann Research, Inc.), U-S. 
1,925,367, Sept. 5, 1933; Cent. 1934, I 128; C.A. 27, 5342 (1933). (27) LeFevre, Turner, J. 
Ckem. Soc. 1926, 2045 (28) Dennett, Turner, J. Chem. Soc. 192G, 477, 479-480. (29) Borsche, 

Scholten, Ber. 50, 609 (1917). (30) Vernon, Rebernak, Ruwe, J. Am. Chem. Soc. 54, 4456- 
4457 (1932). 


3 : 4315 6,7-DICHXORONAPHTHOL-l 


OH 

to 


Ci 0 H 6 OC1 2 Beil. VI -613 
Vlr- 
YI2 — 


M.P. 151° (1) (2) 

149-150° (3) 

Cryst. from CHClj (3). 

(For prepn. from /?- (3,4-dichlorobenzal)propionic nc. [Beil. EX-614) by distn. see (1) 
(2) (3); C is sepd. from the smaller proportion of 7,8-dichloronaphthol-l (3:2635) by the 
greater soly. of the latter in Igr. (3).] 

C on oxidn. with KtCftOj + dtl. H 2 SOj yields (3) 4,5-dichlorophthalic ac. (3:4890), 
which during m.p. detn. is converted to 4,5-dichlorophthalic anhydride (3:4830), m.p. 
184-185° (3). 

C in alk. 6oln. coupled with diazotized naphthionic acid (1-aminonaphthalenesulfonio 
acid-4) gives a deep red-bluish color which upon acidification becomes dark yellow (3). 
[Dif. from 7,8-dichloronaphthol-l (3:2635) q.v.] 

® 6,7-Dichloro-l-naphthyl acetate: ndls. from dil. ale., or compact pr. from CHClj 
lgr., m.p. 102-103° (3). 

3:4315 (1) Armstrong, Wynne, Chem. News 71, 253 (1895). (2) Armstrong, Wynne, Proc. 

Chem. Soc. 11, 78-79 (1895); Ber. 29, Referate, 223-224 (1896). (3) Erdmann, Schwechten, 
Ann. 275, 286-288 (1893). 


3:4325 3,3-DICHLORO-2,2- 
1 PIMETHYLBUTANE 


M.P. 151-153° (1) 


Cl CH 3 

CH3 — <!/ — (!) — ci 

■h 3 


CeHjjCU 


ii i 


!H S 


Beil. I - 150 

11— 

1 2 - (113) 


Colorless cryst. subliming readily even at ord. temp. 

[For prepn of C from (er-butyl methyl ketone (pinacolone) (1:5425) with PCIb at 
0^5° (1) (2) (3) (4) (5) (6) (7) (9) see indie, refs. Note that C (by loss of HC1) is always 
accompanied by more or less 3-chloro-2,2-dimethylbutene-3 (3 : 7340) and other prods.] 

C on htg. with phenol + KOAc yields (8) 3-chloro-2,2-dimethylbutene-3 (3:7340). 

C on htg. at 150-230° with powdered KOH (moistened with ale.) gives (65% yield (6)) 
(9) (2) fer-butylacetylene [Beil. 1-256], h.p. 37.8° at 760 mm., Dl° *= 0.6683, n%° - 1.37257 
(6); note that use of NaOH instead of KOH gives by loss of 1 HC1 only 3-chIoro-2,2-di- 
methylbutene-3 (3:7340) and no ter-butylacetylene (9). 

3:4325 ( 1 ) Bartlett, Rosen, J. Am. Chem Soc. 64, 644 (1942). (2) Delacre, Bull, soc . chim. 
(3) 35, 343-344 (1906). (3) Favorskii, J. Russ. Pkys.-Chem. Soc. 19, 425 (1887) ; Ber. 20, Referate 
781 (1887) (4) Delacre, Bull acad. roy Belg. 1906, 7-41; Cent. 1906, 1 1233-1234. (5) Delacre, 

Cent 1006, XI 490. (6) Ivitzky, Bull. soc. chim. (4) 35, 357-358 (1924) . (7) Meerwein, Wortman, 
Ann. 435, 201, Note 4 (1924). (8) Meerwein, Wortman, Ann. 435, 194, Note 1 (1924). (9) 
do Graef, Bull. soc. chim. Belg. 34, 428-429 (1925). 



SOLIDS 


3:4330-3:4335 


COOH 

3:4330 2-CHLORONAPHTHOIC ACID-1 /Y\ci CuHtOsCI Beil. IX- 651 

UJ 

M.P. 152 - 153 * <1) 

151-153° (2) 

151° <4) 

Cryst. from CtH6 12). — Sol. in 1000 pis. aq. al 20° or in 126 pts. aq al 100°; cas. sol. 
ale., ether (1). 

{For prepn of C from 2-hydroxynaphthoic acid-1 {Beil. X-32S, Xi-(144)) with FCI5 
(3 moles) in s.t. at 180-190“ for 8 his. followed by treatment with aq. see (1) {2); from 1- 
chloroformylnaphthyl-2-phosphonc acid dichloride {Beil. X-329J with PCI5 (2 moles) in 
s.t. at 180-190° followed by treatment with aq see (1) {2); from 2-chloro-l-(chloromethyl)- 
naphthalene (4) by oridn. with dil HNOj for 15 days see (4).) 

C in aq. susp. with 2% Na/Hg yields (1) a-naphthoic acid (1 :0785), m.p. 160° (1). 

C does not esterify upon treatment in MeOH with HC1 gas (3). 

Salts: CaA».2HsO; sol. in 150 pts. cold aq or 75 pts. hot aq.; loses water of hydration 
completely at 180° (1). 

(g Methyl 2-chIoro-l-naphthoate: pr. from ale. + toluene, m.p. 50“ (1) {2}, bp. 176- 
180° at 18.5 mm. (2). (From AgA with Mel in s.t at 100° (1) or from C with ethereal 
diazomethane <2).{ [This ester is very resistant to hydrolysis (1) (2| j 

Ethyl 2-chloro-l-naphtboate: unreported. 

p-Bromophenacyl 2-chloro-l-naphthoate: unreported. 

3:4330 (I) Kabe, Brr. 22, 304-306 (I8S9). (2) Bergmann, Hirshberg, J. Chem. Soc. 193G, 333- 
334. (3) Meyer, Ber. 28, 184 (1S95). {4) Horn, IVaircn. J. Chem. Soc. JSMC, 144. 


3:4335 2,4,5-TRICHLOROPHENOXYACETIC CsHiOjCIj Beil. S.N. 622 

ACID a 

Cl< ^ — OCBj.COOH 

Cl 

M.P. 153“ U) 

Colorless cryst. from CjH 6 1 aim insot. aq. — Neut. Eq. = 255.5. 

[For prepn of C from 2,4,5-trichlorophenol (3:1620) with chloroacetic acid (3:1370) 
in aq. NaOH (85% yield) see (t).] 

[For use of C as weed killer see (2); for general survey of activity of C as plant hormone 
see <4J (5) 1 

(For prepn. of ethylene glycol 5w-(2,4,5-trichIorophenovyacetatc), m.p. 140°, and its 
use as plasticizer see (3}.l 

3:4335^(1) Polorns", J . Am. CJem. Soc ^€3, 1768 (1941). (2) Hamner, Tukey, Science 100, 


i»»;, uul. <M, “ijio 
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3:4340 2,6-DICHLOROBENZOIC ACID 


Cl 

<z> 


C7H402C12 

!00H 


Beil. IX - 343 
IXi-(141) 


155° 

<d 

153° 

(7) 

154.5° 

(2) 

152® 

(0) 

154.4° 

(3) 

151-152° (10) 

154° 

(4) (21) 

150° 

(ID 

153.5° 

(5) 

140-150° (12) 

153.0-153.5° 

(6) 

147-148° (13) 


B.P. 301° (12) 


Ndls. from aq. or dil. ale. — Somewhat volatile with steam. — Sol. in 1193 pts. aq. 
at 11° (12); in 1177 pts. at 14* (11). 

[For prepn. of C from 2,5-dichlorotoluene (3:6245) by htg. with dil. HNO 3 in s.t. at 140“ 
(60% yield (4)) (5) (13)' (2) (8) (7) or htg. withKMn 04 (14) see indicated refs.; for prepn. 
of C from 2,5-dichlorobenzaldehyde (3:1145) via Cannizzaro reactn. (84% yield (1)) see 
(1) (4); for prepn. (90-95% yield (9)) from 5-chloro-2-nminobcnzoic acid via diazo reactn 
+ CuCl see (9) (11); from 2,5-dichloroanilinc via 2,5-dichlorobenzonitrile (m.p. 130°) 
and its hydrolysis with fumg. HC1 at 180® see (15); for prepn. of C from benzoic acid 4- 
KCIO 3 4- HC1 see (12) (21); for still other misc. methods see Beil. IX-342, IXi-(141).] 
For f.p./compn. data on mixtures of C with m-chlorobenzoic acid, m.p. 154.4® (3:4392), 
and with 2,3-dichlorobenzoic acid, m.p. 154.4° (3:4650), see (2). 

C on htg. with 3 pts. cone. H 2 SO 4 + 2 pts. aq. loses C0 2 at 220® yielding p^dichlorobenzene 
(3:09S0) (5). 

The direct nitration of C is unrecorded. [However, 2,5-dichloro-3-nitrobenzoic acid, 
ndls. from AcOH, m.p. 220°, and 2,5-<hchloro-6-nitrobcnzoic acid [Beil. IX-404], m p. 
143-144°, have both been prepd. by oxidn. (16) of the corresp. aldehydes.] 

C with PCI 5 (17) or with SOCI 2 (18) yields 2,5-dichlorobenzoyl chloride, b.p. 137° at 
15 mm. (17), 95 3-95.5° at 1 mm. (18). [For formn. in chlorination of benzoyl chloride 
see ( 2 ) ] 

Methyl 2,5-dichlorobenzoate: unrecorded. 

• Ethyl 2,5-dichlorobenzoate: b.p. 271° cor. (12). [For study of hydrolysis see 

(20).] 

® 2,6-Dichlorobenzamide: woolly ndls. from aq., m.p. 155° (12). 

® 2,5-Dichlorobenzanilide: from 2,5-dichlorobenzoyl chloride (above) + aniline 
(11), pr. from C 6 H 6 , m.p. 240° (11). 

® 2,5-Dichlorobenz-3-nitroanilide: from 2,5-dichlorobenzoyl chloride (above) + m- 
nitroanihne (19), ndls from aq. MeOH, m.p. 151-152° u.c. (19). 

3:4340 (l) Lock, Ber . 6C, 1531 (1933). (2) Hope, Riley, J. Ckem. Soc. 123, 2470-2480 (1923). 
(3) Bornwater, Holleman, Rec. Iran chi m. 31, 227-230 (1912). (4) de Crauw, Rec. trav. chim. 

50, 773 (1931). (5) Lellmann, Klotz, Ann. 231, 319 (1885). (6) Gassmann, Hartmann, J- 
Am. Chetn. Soc. 63, 2394 (1941). (7) Cohen, Dakin, J. Chem. Soc. 79, 1130 (1901). (8) Turner, 
Wynne, J. Chem. Soc. 1036, 712. (9) Eller, Klemm, Ber. 55, 222 (1922). (10) Twiss, Farinholt. 
J. Am. Chem. Soc. 58, 1564 (1936). ' 

(11) Hubner, Ann. 222, 201-203 (1883). (12) Beilstein, Ann. 179, 290-293 (1875). (13) 
Feldmann, Kopeliowitsch, Arch. Pkarm. 273, 491 (1935). (14) UHmann, Wagner, Ann. 371, 

. r-!7, ■ -1 ■ 

, 1: • ' 

356. (20) Blakey, McCombie, Scarborough, J. Chem. Soc. 1926, 2863-2SG8. 

(21) Biswaa, Daa-Gupta, J. Indian. Chem. Soc. 19, 497-498 (1942); C.A. 37, 5709 (1943). 
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3:4355-3:4375 


coon 

3:4355 2-CHLOB.O-4-METHYLBEH ZOIC M C1 C&HrOjCl BeU.IX-497 
ACID M Kt— 

ch 3 

M.P. 155.0-155.5° u.c. <U 
140-150° (2) 

Colorless ndls. from ale.; spar. sol. cold, more sol hot, aq.; eas. sol. ale., ether, CHClj, 
hot CjH*. 

[For prepo. of C from 3-chl oro-4-isopropyl-l -meth vlbenz cnc (3-chloro-p-cymene) 
(3.8770) by oxidn. with 15 pts. boilg. HNO3 (0 = 1 24-1.29) (other products are also 
formed) see (2), from 3-chloro-4-mcthylhenzomtrile, m.p. 01-52° (1), by hydrol. with 
boilg aq KOH (100% yield) see (1).) 

Salts. NH+A, KA, NaS.HjO, all very eas. sol. both in aq. and in ale. (1); CaXj.2H 2 0, 
BaX* 5HjO, eas. sol. hot aq. (1), AgA, spar, sol. cold aq. but eas. sol. hot aq. (1). 

(C on mononitration by soln. in fumg. HNOj (D = 1.5) at ord. temp, followed by stdg. 
several hrs. ppts. 2-chloro-5-nitro-4-methylbcnzoic acid [Beil. IX-503], cryst. from hot 
aq or ale., m.p 180° u.c. (11, 180-181.5° uc (3), 180-181° (4) (note that the isomeric 
2-chloro-3-mtro-}-methylbcnzoic acid (Beil. IX-503), m.p. 192° u.c. (3), may be formed 
from 0 under certain conditions (3)).] 

(6 on dinitration nith mixt. of 1 pt. fumg. HNO* (D == 1.52) + 4 pts. cone. HjSO< gives 
(3) either in cold or on htg. exclusively 2-ch!oro-3,5-dinitro-4-mcthylbcnzoic acid (Beil. 
IX-506], ndls. from ale., m.p. 233° u.c. (3) ) 

Ethyl 2-chloro-4-methyibenzoate: oil, b.p. not reported; * ~ 1.1591 (5), 

nge 4 - 1-52443 (5) 

2-ChIoro-4-methylbenzamide: ndls. from ale., m.p. 182° (l) (From partial alk. 

hydrolysis of 2-chloro-4-methylbenzonitrile (see above) (1).] 

3:4355 <lj Claus, David-jen, J. pro kt. Chtm. (2) 39, 431-4% (18S9). (2) Filcti, Crosa, Gazz. 
chim xtal 16, 288-290 (1886). (3) Claus, Davidson, Ann 265, 345-346, 348-349 (1891). (4) 
Fileti, Crosa, Gazz. chim ital. 18, 312 (1888). (5) von Auwcrs, Harrcs, Z. physik. C hem. A-143, 
18 (1029) 

3:4376 p-CHLOROPHENOXVACETIC C«HjOjCl 

ACID o<3o.ch 2 COOH 

M.P. 156.7-157.2° cor. (6) 

155-156° (1) (4) (5) 

151° (2) (3) 

Pr. (from hot aq.). — Spar sol. cold aq. 

[For prepn from p-chlorophenol (3:0475) by htg. with chloroacetic ac. (3:1370) and 
aq^alk. see (1) (4| (5J (6) ( 

Chtd. with cone. HCHn st. at 150“ yields p-chlorophenol (3:0475) (3) 

C refluxed with l l A pta- thionyl chloride for \y 2 hrs. gives (90% yield) p-chlorophenoxy- 
aeetyl chloride, b.p. 142° at 17 mm , m p. 18.8° (I). 

The methyl ester (b p. 177-180°) and the ethyl ester, ndls. (from ale.), m p. 49°, have 
been prepared from the acid chloride (1) 

p-Chlorophenoxyacetamide: from the acid chloride by treatment with excess (NHOjCOv 
ndls. from ale., m.p. 133° (1). ; 


Beil. VI- I 87 
VIj- 
Vl2-(177} 
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/p-Chlorophenozyacetanilide : from the acid chloride by action of aniline (2 moles) in 
CftHei ndls. (from alc.)i m.p. 125° (1). 

3:4375 (1) Minton, Stephen, J. Chem. Soc. 121, 1599-1601 (1922). (2) Michael, Am. Chem. J. 
9, 210 (1887). 1 3 ) Pcra toner, Gazs. ckim. ital. 28, I 239 (1898). (4) Behaghel, J. prakt. Chem. 

114, 297-298 (1926). (5) Koelscb, J. Am. Chem. Soc. 53, 304-305 (1931). (6) Hayes, Branch, 
J. Am. Chem. Soc. 65, 1555-1564 (1943). 

3:4300 4-CHLOROPHTHALIC ACID 


M.P. 157° U) 

150° (2) 

151° (3) 

150-150.5° (4) 

150° in s.t. (5) 

148° u.c. (6) 

[See also 4 -chlorophthalic anhydride (3:2725).] 

Ndls. from ale.; cryst. from CaH« or CCI<. — Eas. sol. aq., ale., ether, or AcOH. 

(For prepn. of C from 4-chlorophthalic anhydride (3:2725) by warming with aq. or 
from dimethyl 4-chlorophthalatc (3) or diethyl 4-chIorophthalate (5) by hydrol. with alk, 
see indie, refs.; from neutral sodium phthalatc in aq. alk. on treatment with CI2 see (3) 
(7) (8) (9) (10); from 4-chloro-2-methylbcnzoic acid (3:4700) (11) (12), from 6-chloro-2- 
methylbenzoic acid (3:4G70) (11), from 4-chloro-2-methylacetophcnone (Beil. VII-306] 
(2), or from 7-chloro-l,2,3,4-tctrahydronaphthalcnc (1) by oxidn. with alk. KMnO< see 
indie, refs.; from 6-chloroindanone-l (Beil. VTI-361] on evapn. with hot 25% HNO3 see 
(4); from 1,0-chchloronaphthalcne (3:0810) (13), 2,0-dichloronaphthalenc (3:4010) (14) 
(6), 2,7-dichloronaplithalene (3:3445) (14), 6-chIoronaphthol-2 (3:3500) (6), or 4-chIoro- 
2-methylbenzoic acid (above) (12) on oxidn. with dil. HNO3 in s t. as directed see indie, 
refs.; from the trichloride of 4-sulfophthalic acid (Beil. XI-407] with PClj in s.t. at 220° 
followed by KOH hydrolysis of the 4-chIorophthalyl (di)chloride see (15); from 4-sulfo- 
phthalic anhydride (10) by htg. with HCl 4- NaClOa see (16).] 

C on htg. above m.p. gives 4-chlorophthaiic anhydnde (3:2725). 

(C on fusion with KOH (11) or with NaOH at 165-175° (10) gives (100% yield (10)) 
4-hydroxyphthalic acid (Beil, X-499, Xi-(255)J, m.p. 204-205°, with conv, to corresp. 
anhydride, m p. 171“ (note that this same prod, is also obtd. from the isomeric 3-chloro- 
phthalicacid (3:4820)).] 

[C htd. under press, at 350° with aq. + cat. loses CO2 presumably yielding (17) m- 
chlorobcnzoic acid (3:4392) and/or p-chlorobenzoic acid (3:4940).] * 

[0 with NH3 gas -f- cat. as directed (18) yields 4-chlorophthalonitrile, m.p. 130-132° 

( 10 ).] _ _ 

(For use of C as softener for cellulose derivatives see (20); for reaction of C with naphtha- 
lene + AICI3 yielding intermediates for vat dyes sec (21).] 

C! on htg. with resorcinol + few drops cone. H2SO4, then dissolving in alk., gives fluores- 
cein reactn. (2). — C is unstable toward KMnOi (2). 

Salts. BaX, CaA, dif. sol. aq.; BaA.HzA, spar. sol. even in hot aq. (11) ( for table of 
heavy metal salts see (22)). 

Esters. Dimethyl 4-chlorophthalatc; from Agj5 with Mel (15), from 4-chlorophtbalyl 
(di)chloride (above) with MeOH (15), or from C in MeOH with HCl gas (3); ndls. from 


ci/Ncooh 

l^JcOOH 


CgHjO^Q BeU. IX - 810 
IX!- (306) 
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Igr., m.p. 3S° (3), 37° (15), b.p. 186-187° at 32 mm. (3); diethyl 4-ch!orophthalate; from 
C tn ale. with HC1 gas (15) or from diethyl 4 - a m i n ophthalate via diazotization and use of 
CusClj reactn. (70% yield (5)), b.p. 300-305° (15), 185-190° at 25 mm. (5), 173-174° at 
16 mm, (1). 

3; 4290 (l) von Braun, Larbig, Kredol, Ber. 56, 2337-233S (1923). (2) Mayer, Albert, Sch5u, 
Ber. G5, 1297 (1932). (3) Ayling. J. Chan Soc ■ 1929, 253-256. <4) Miersch, Ber . 25, 2116 
(1892). (5) Bbcke, Smith. J. Am. Chem. Soc. 51, 1869 (1929). (6) Claus, Dehne, Ber. 15, 
320-321 (1SS2). (7) Moore, M arrack. Proud, J. Chan. Soc. 119, 17S8-17S9 (1921). (S) Egerer, 
Meyer, Monatsh. 31, 81-83 (1913). (9) Scottish Dyes, Ltd., Beckett, Bangham, Thomas, Brit. 
348,632, June 11. 1931 ; Cent. 1931, II 1194 (10) RushchiaskH, Compt. rend acad. tci. {UM.S.S.) 

1933, U8-121; Cent 1935, 1 1617. 

(11) Kr&ger, Ber. 18, 1758-1759 (1885), (12) Claus, Stnpelberg. Ann . 274, 289 (1893). (113) 
Cleve, Bull. soc. chim. (2) 29, 499 (1878). (14) Alfa, Bui! soc . chim . (2) 36, 433-434 (1SS1). 

(15) R6e, Ann. 233, 237-23S (1886). (16) Waldinann. Sehwenk, Ann. 487, 290-291 (1931). 
(17) Jaeger (to Selden Co), U.S. 1,953,231, Apr. 3, 1934; Cent. 1931, II 1688. (18) Imperial 
Chem. Ind., Ltd . French 766,944. July 6, 1934; Cent. 1934, II 2749 (19) Soc. Chem. Ind. Basel, 

French 844,567, July 27, 1939. Cut. 34, 7299 (1940). (20) Dreyfus, French 749,792,. July 29, 
1933; Cent. 1934, l 3154. 

(21) B.A.S.P., French 599,038, Dec. 31. 1925; Cent. 1926, I 2850. (22) Ephraim, Ber. S3, 
3482 (1922). 


3:4392 m-CKLOROBENZOIC / \COOH 0*H k O»CS Beil. IX - 337 

ACID \ / IX;- (139) 


IB 9° 

(105) 

154.5° 

(ID (12) 

158° 

(1) (2) (3) 

154.4° 

(13) 

157.5° 

(3) (4) 

154.25° 

(14) 

157° 

(5) 

154-155° 

(15) 

156.2° 

(6) 

154“ 

(16) (17) (18) (60) 

155-156° cor. 

(7) 

153-154° 

(24) 

156° 

(2G) 

153.5° 

(19) 

155° 

(8) 

163° 

(20) (21) (26) (28) (35) 

154.8-155.0° 

cor. (62) 


(70) (84) 

154.9° 

(8) 

152° 

(22) (47) 

154.8-154.9° 

(0) 



154.8° 

(10) 




Fr. from hot aq., 30% AcOH or CjH$. — C is spar. sol. cold aq., e g. f 1 pt. C is sol. at 
0° in 2840 pta. aq (23); 100 ml. satd. aq. soln. at 25° coots. 0.0385 g. C (60). — C is eas. 
sol. hot aq , ale., ether. — At 14-16° C 100 ml. of satd. soln. of C in ether conts. 14 g. 0; 
in C 6 H6, 0 6G g. C; in CS 2 , 0 62 g. C; in CCl«, 0.0S g. 0 (8). — For study of soly. of C in 
C 6 H g or n-heptane sec (11); in chlorobenzene (3; 7903), in o-chlorotoluene (3; 8245), or 
in m-chloro toluene (3:8275) see (10); m acetone or C$Hg see (6); for soly. of C in aq. solns. 
of various salts including NaA see (60). -- For distribution coefficients of C at 25° between ' 
aq. 4- toluene or between aq. and CHClj see (102). 

C can be sublimed under reduced press. (24) (14). — C is but very slightly volatile with 
steam (for details see (12)). — For study of adsorption of C by charcoal from acetone or 
CgHg soln. see (6). 

Binary systems contg. C: (For f.p/cornpn. data on system C + H 2 0 see (25). — 
For f.p./compn data and diagram of system C + benzoic acid (1:0715) (eutectic, m.p. 
960° (20), 95.4° (27) (8), contg. 36 wt. % 6 (27) (20) (8) (28)) see indie, refs. — For 
f>p/compn. data on systems C + m-toluic acid (1:0705) (26), 0 + m-hydroxy benzoic 
acid (l:OS25) (26), see indie, refs.] 



3:4302 


m-CHLOROBENZOIC ACID 


394 


[For f.p./compn. data on system C + o-chlorobenzoic acid (3:4150) (eutectic, m.p. 
110.7°, contg. 47-48 mole % C (20) (27) (8) (19)) see indie, refs.; on system C + p-chloro- 
benzoic acid (3:3940) (eutectic, m.p. 140.9°, contg. 80 mole % C (8) {19} cf. (104)) see 
indie, refs.; on system C -4- 2,5-dichlorobenzoic acid (3:4340) (eutectic, m.p. 119.7°, 
contg. 51-58 mole % C) see (13).] 

[For f.p./compn. data on systems C + o-bromobenzoic acid (28), C -f- m-bromobenzoic 
acid (28), G + p-bromobenzoic acid (2S), m-iodobenzoic acid (29), o-nitrobenzoic acid 
(30), m-nitrobenzoic acid (30) see indie, refs. I 
Ternary systems contg. C: [For influence of addn. of benzoic acid (20) or of p-chloro- 
benzoic acid (3:4940) (27) to eutectic of C with o-chlorobenzoic acid (3:4150) see indie, 
refs. — For influence of addn. of o-chlorobenzoic acid (3:4150) to eutectic of C with benzoic 
acid (1:0715) see (27); for data on system 0 + o-chlorobenzoic acid (3:4150) + p-chloro- 
benzoicacid (3:4940) see (19).) 

Miscellaneous. (For study of fate of G in animal organism see (31) cf. (102) (note that 
although from man C is excreted (34) as N- (m-chlorobenzoyl ) glycine (m-chlorobippuric 
acid) [Beil. IX-339], m.p. 143-144° (31), yet from dog and rabbit no evidence for this 
conjugation product has been found (31). — For study of use of C as a preservative see 
(32). — For use of C as vulcanization regulator see (33).] 

Preparation. [For prepn. of C from benzoic acid (1:0715) by chlorination with CJ» 

(35) in pres, of FeCla (70% yield (S)), with KC10 3 + cone. HC1 (35) (36) (37) (3S), with 
aqua regia at 100° (yield 32% (39)) (7), with SbCl 5 (35) (40) (84), with MnOs + cone. 
HC1 in s.t. at 150° (41), with NaOCl soln. (20) (42), or with Cn(OCl) 2 soln. (42) (35) (3S) 
see indie, refs, (note that in all these cases numerous other chlorination products are also 
formed); from cinnamic acid (1:0735) by chlorination and oxidn. with Ca(OCl)« soln. 
see (35) (38).] 

[For prepn. of G by oxidn. of m-chlorotoluene (3:8275) with KaC^Oz -f H^SO-j (43), 
with 5% aq. KMnOi (75% yield (4)) (8), with dil. HNOj in s.t. at 130-140° for 8 hrs. (47), 
or in aq. alk. at 260° under press, with air (44) see indie, refs.; from 3-chlorobiphenyl 
(3:8940) or from 3, S'-dichlorobi phenyl (3:0180) by oxidn. with C1O3/ AcOH in pres, of 
V2O5 see (45); from m-chlorobenzaldehyde (3:6475) by oxidn. with alk. KMnOi see (3).I 
[For prepn. of C from m-chlorobenzal (di)chloride (3:6710) by hydrolysis with aq fol- 
lowed by KMnOi oxidn. (7% yield (2)) or from its mixt. with m-chlorobenzotrichloride 
(3:6S45) by hydrolysis with 70% H2SO4 or 80% AcOH or 5% NaOH at 90-100° in stream 
of air to effect immediate oxidn. (46) see indie, refs.] 

[For prepn. of C from m-chlorobenzomtrile [Beil. IX-339], m.p. 40.5° (48), by hydrolysis 
with cone. H0SO1 (3), from JV- (m-chlorobenzoyl) glycine (m-chlorohippuric acid) by 
hydrolysis with HC1 (35) (36), see indie, refs.] 

[For prepn. of G from m-aminobenzoic acid [Beil. XTV-3S3, XIVi-(55S)] via dizaotiza- 
tion and use of CU2CI2 reactn. (74% yield (101)) (3) (4) (49); from f7i,m # -diazoammobenzoic 
acid (diazoaminobenzene-S^'-di carboxylic acid) [Beil. XVI-727] with warm cone. HC1 
(50) see indie. refs.I 

[For formn. of C from m-chloro-iodobenzene [Beil. V-220, Vj- (167)1 by reaction with 
7i-butyUithium in ether followed by carbonation with CO2 (41.5% j'ield (51)); fro® V~ 
chloronitrobenzene [Beil. V-243, Vi-(129), Vz-(182)] with ale. KCN in s t. at 200" (52); 
from 3-chlorophthalic acid (3:4820) or 4-chlorophthalic acid (3:4390) by cat. partial 
decarboxylation (53); from 3-chlorophthalic acid by mercuration and treatment with 
HC1 (99) see indie, refs.] 

Chemical behavior. [C (as NaA) on reduction in boilg. aq. soln. with Na/Hg yields 

(36) (54) benzoic acid (1:0715) (for study of reduction of C with H« •+• Ni in aq. alk. at 
ord. temp, see (55)) ; C on electrolytic reduction in alc./H»SOi yields (56) m-cbl orobenzy 1 
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alcohol [Beil. VI-144], oil, b.p. 234° (50); note that C with Ni/Al alloy (Raney nickel) 
in aq. alk. coin, at 90° gives (100% yield {106}) bcn 2 oic add (1:0715), m.p. 121°.) 

0 behaves normally as a monobasic acid: e g., C on titration with standard dil. oq. alk, 
gives Ncut. Eq. 156.5; ionization const, at 25° is 1.55 X 10 -4 (57), 1.53-1.59 X 10 -4 {58}, 

l. 500 X 10~* {59} cf. {1} {60). — ]For study of acid strength of 0 in MeOH, EtOH, and 
various other ales, sec {61} (62} (63} {16} (64) (65) (17).] 

Salts of Inorganic bases. INH*A, m.p. 203-204° dec. {39}, Ifts. from acetone/ pet. ether 
(39), powder from abs ale (06). — Hydroxylamine salt, ndls. from xylene, m.p. 144° (72), 
145-146° dec. (39). — NaA (67), KA {67} both behave as liquid cryst. on fusion. — AgA, 
insol. aq. (6S) (note that this salt (1 mole) with Ij (2 equiv.) in dry C*He refluxed 15-18 
lire, yields (69) phenyl m-chlorobcnzoate, m.p. 53°, + COj + Agl). — CaAs.3HtO, sol. 
at 12° in 82 6 pts. aq. (6S) (35). — BaA; 4H20, eas. sol. aq. or ale. (for use in eepn. of C 
from o-chlorobcnzoic acid (3:4150) and p-chlorobcnzoic acid (3:4940) see (27}). — 
CdA 2 2Il20 (71).l 

Salts of organic bases. E.g., C with equiv. amt. benzylaminc in boilg. EtOAc followed 
by evapn. of solvent yields (73) bcnzylammonium .m-chlorobcnzoate, m.p. 146.8-147.4° 
uc., 1492-1498° cor. (73), Ncut. Eq. 263.6 (note that the m.p. of this salt is only very 
slightly lower than that of the corresp. salt from o-chlorobcnzoic acid (3:4150)). — C 
similarly treated with a-phcnylcthylamine yields (73) a-phenylethylammonium m-chloro- 
benzoate, m.p 142 0-142 0° uc., 144 7-145.3° cor. (73), Ncut. Eq 277.G (note that the 

m. p. of this salt, although better separated from those of the isomeric acids than the pre- 
ceding case, is very close to that for the corresp. dcriv. of cinnamic acid (1:0735)). 

0 (1 mole) in ale. mixed with codeine (l mole), m.p. 155°, in ale htd. several minutes, 
solvent evaporated, and resulting syrup recrystallizcd from aq. yields (74) codeine m- 
chlorobcnzoatc, CuIIjjOjN.0, m.p 96° on " Maqucnne block”; note that this m.p. al- 
though very close to that (99°) of corresp. salt from m-bromobcnzoic acid is widely different 
from the corresp. salts of o-chlorolxmzoic acid (3:4150) and p-chlorobcnzoie acid (3:4910), 
which are 134° and 162® respectively. — 0 (1 mole) in ale. (or CIIClj) with strychnine 
(1 mole) in nlc. boiled for a few minutes then cooled yields (75} strychnine m-chlorobcnzoate, 
CjiIIeC^Nj C, m.p 185® u c. on " Maqucnne block note that this m.p. b somewhat 
higher than tliat (170°) of the corresp. Balt from o-clilorobcnzoic acid (3:4150) and widely 
different from that (251°) of the corresp. salt of p-chlorobcnzoic acid (3:4910). 

0 with alcohols gives by conventional procedures the corresp. esters; for details on 
methyl m-chlorol>cnzontc (3: GOTO) and on ethyl m-chlorobcnzoate (3:G770) sec these 
eompds. — (For study of talc of esterification of 0 with MoOU (76) or with cyclohcxanol 
(77) see indie, rcfl-1 

C with I’jOj in toluene boiled for 4 hre. (78) or C with oxalyl (di)chloridc (3:5060) 
refluxed in C«ll* (79) cf. (SO) yields m-chlorol>enzoic acid anhydride, pi. from C*!!* or 
toluene, ndb. from It. pet. or ale , m p. 95.5° (78), 95° (79) (note that 0 (2 moles) with 
oxalyl (di)hromidc refluxed in C«l!* similarly gives good yields (SO) of the above anhydride 
hut NaA with oxalyl dibromide can also be used (SO) to prepare m-chlorobcnzoyl bromide 
oil, h p. 143-1 17* at 40 mm. (SO)). 

C With rcu (31) (6S) (3) or with POCTj (SI) (S2) or with SOClj + pyridine (S3) gives 
(76% yield (31)) m-ch1orolx*nzoyl chloride (3:6590), b p. 225®. 

|C with IINi in cone. II-PO* in triclilorocthylenc (3:5170) soln. at 40° gives (75% yield 
(107)) m-ehloroaniline ] 

C fu*e«l with KOIT, sul>-equently acidified, yields (St) m-hydroxy benzoic acid (1 :0S25). 

C on nitration with l*oi!g. fumg. IINO* for 10 min. (70) or with a h*. IINOj at 0* or 
-30' (3) (20 (S5) gists a mitt, of two isomeric nitm-m-chlorolienioic acids; this mixL 
con.«i«ts mainly (*>2-93% (V>) cf, (21)) of 3-chloro-C-Ritrobcnxoic acid (Beil. IX-101], 
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cryst. from HNO3 ( D = 1.1) {24), ether, CeHe, or aq., m.p. 139° {85), 137-138° {70), 136° 
{3), 135-136° {24), accompanied by a little (7-8% {86)) cf. {24) 3-chloro-2-nitrobenzoic 
acid [Beil. 1X400], ndls. or this. from hot aq., m.p. 235° {70) {85), 233-234° {3J (for details 
on sepn. of these two isomers see {3) {70) {24) {85)). — Note that the other two possible 
nitro-m-chlorobenzoic acids are known but are not found in the product from nitration 
of C; they are 3-chloro-4-nitrobenzoic acid [Beil IX-404], m.p. 185-186°, and 3-chloro*5- 
nitrobenzoic acid [Beil. IX-403, IXi-(165)], m.p. 147°. — [Note also that no dinitro-3- 
chlorobenzoic acids have ever been reported.] 


— - Methyl m-chlorobenzoate: b.p. 231°, m.p. 21°. (See 3:6670.) 

— — Ethyl m-chlorobenzoate: b.p. 245°. (See 3:6770.) 

<© p-Nitrobenzyl m-chlorobenzoate : m.p. 107.2° u.c. {87). [From C (as NaA) with 
p-nitrobenzyl bromide (m.p. 99°) in boilg. dil. ale. {87); note that m.p. of this ester 
is almost identical with that (106° {88)) of the corresp. ester of o-cblorobenzoic acid 
(3:4150).] 

® Phenacyl m-chlorobenzoate: m'.p. 118° (89), 116.4° (21). [From C (as NaA) with 
phenacyl bromide (m.p. 50°) in boilg. ale. (98% yield (21)).] 

— — — p-Chlorophenacyl m-chlorobenzoate: unreported. 

® p-Bromophenacyl m-chlorohenzoate: m.p. 117.2° (21), 116° (90). [From C (as 
NaA) with p-bromophenacyl bromide (m.p. 109°) in boilg. ale. (21).] 

P-Iodophenacyl m-chlorobenzoate: unreported. 

® p-Phenylphcnacyl m-chlorobenzoate: m.p. 154° u.c. (91). [From C (as NaS) with 
7>-phenylphenacyl bromide (m.p. 126°) in boilg. ale. {91); note that the m.p. of this 
deriv. is only slightly lower than that (160° u c. (91)) of the corresp. ester of p-chloro- 
benzoic acid (3:4940); note also that, since this ester has almost the same m.p. os 
the original C, care mu3i be taken to show that the supposed ester is insol. in aq. 
NazCth (dif. and sepn. from C); note finally that the m.p. of a mixt. of C with this 
ester is depressed to 130-132° (91).] 

® S-Benzylthiuronium m-chlorobenzoate: cryst. from ale., m.p. 155° cor. (92). [From 
NaA. or KA in dil. ale. with slight excess 5-benzylthiuronium chloride soln. (15% in 
hot ale.) (92).] 

® S - (/> - Chi orob enzyl ) thiuronium m-chlorobenzoate: cryst v from dioxane, m.p. 157° 
cor. (93). [From NaA or KA in aq. with 1 equiv. of S-(j>-chloT6benzyl)thiuioni\nn 
chloride, m.p. 197° (10% in ale.) (93); note that the m.p. of this prod, is closely ad- 
jacent to that (m.p, 159° cor. (93)) of the corresp. salt of o-chlorobenzoic acid (3 : 4150), 
and is also almost identical with that of the original G.] 

® S- (p-Bromobenzyl)thiuronium m-chlorobenzoate: m.p. 150° cor. (94). [From 
NaA or KA in aq. with 1 equiv. of S-fp-bromobenzyl) thiuronium bromide, m.p. 213°, 
in ale. (94).] 

® m-Chlorobenzamide : cryst. from hot aq. or ale., mp. 135° (100), 134 5° cor. (3), 
134° u.c. (95), 132-133° (70). [From o-chlorobenzoyl chloride (3:6590) with cone, 
aq. NB4OH (68) (70) or from G by refluxing with AcOH -f- (NHOjCOj (46-50% 
yield {100)); note that this amide gives on fusion with HgO a mercuric deriv., m.p. 
245° u c. (95).] 

® m-Chlorobenzhydrazide : ndls. from aq. or ale , m.p. 158° (96), 157-158° (97). [Fr° m 
ethyl m-chlorobenzoate (3 : 6770) with hydrazine hydrate in abs. ale. on 8-hr. reflux, 
(yield: 97% (96), 87% (97)).] — [For use of m-chlorobenzhydrazide as general reagt, 
for identification of aldehydes and ketones see (97).] 

N'- (m -Chlorob enz oyl) -N-ph eny lhy drazid e : unreported. 
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— m-ChlorobenzaaUide: crysl. from ale., jn.p. 122-125° (98). (Prcpn. reported 
but only by indirect means (98).] — {Note that the isomeric beuz-w-chloroamlida 
{Beil. XII-605] has m.p. 118°.] 

— - m-Chlorobeazo-p-toluidide: unreported. 

— m-Chiorobenzo-^-naphthalitie: unreported. 

— m-Chloroben: 0 '/?-naphtbalide : unreported. 


3:4392 (1) Dippy, Williams, Lewis, J Chtm. Soc 1335, 343-346. {2} A singer, Lock, MomUh, 
62, 335 (1933). {3) Montagne, Kec. (ran. chtm 19, 51-59 (1000), (4) Koopftt, Rcc. fra*. chim. 
34, 144 (1915). (5) Kailan, Antropp, Monalsh. 52, 297, 307-310 (1929). (6) Berger, Bee. 
Irav ' ~~ ,r, ' v “ r ' r " J r '~~ n/ ' n r '” t / ’“ n ~ r " l, “ ” 1783, 

(8) ‘ rooks. 

Hoi 1 30). 
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117, 403-406 (1020). (13) Hope, Bdey, J. Chem. Soc 123, 2479 (1923). (14) Andrews, Lynn, 
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3:4305 2-CHLORO-3-HYDROXYBENZOIC 
ACID 


157.5-158.5° 

id 

15G.5-157.5* 

ai 

150-157° 

(2) (5) 

16C° 

(3) 

155.0-155.5° u.c. 

(10) 


COOH 

0C1 CjHbOjCI 


Beil. X - 143 

X,- 


Colorless lfts. from aq. or CgHg. [Ioniz. const, at 25° = 1.40 X 10“ 3 (5).] 

(For prepn. of C from 2-cliloro-3-hydroxybenzaldehyde (3:40S5) with 5-6 pts. 50% 
KOH at 60-70° (Cannizzaro reactn.) (96% yield) sec (3); from ethyl 2-chIort>-3-hydroxy- 
benzoatc (see below) by hydrolysis with 35% KOH see (1) (2) cf. (4); for formn. from 
ro-hydroxybenzoic acid (1:0825) with CI 2 in McOH (G) (44% yield (10)) or AcOH (1) 
(together with some of tho isomeric 6-chloro-3-liydroxybcnzoic acid (3:4720)) see indie, 
refs ; for prepn. of 0 from 2-amino-3-hydroxybcnzoic acid (1) via diazotization and use of 
CU 2 CI 2 reactn. sec (1).] 

Salts: AgA, cryst. ppt. (2). 

C in aq. soln. gives with FcClj a violct-rcd color. 

[C with formalin (1:0145) + cone. HC1 + HC1 gas at room temp, gives (87% yield 
(10)) 7-chloro-O-hydroxyphthaUde, m.p. 290° cor. (10).] 

Methyl 2-chloro-3-hydroxybenzoate: pr. with 1 H 2 O from dil. ale., m.p. 70-71° 

(2); anhydrous form, m.p. 62-65° (2). (From C in MeOH with H 2 SO 4 (2).J — [This 
ester with Mol + MeOH/IvOH in s.t. at 130° for several hours gives methyl 2-cbIoro- 
3-methoxybcnzoate, anhydrous ndls. from dil. ale., m.p. 41-42° (2).] 

— — Ethyl 2-chloro-3-hydroxybenzoate: white ndls. with 1 H 2 O from dil. ale., m.p. 
58° (2); above m.p. loses aq. giving viscous oil (2). [From ethyl m-hydroxybenzoatc 
(1:1471) with SO 2 CI 2 (together with the isomeric ethyl 6 -chloro- 3 -hydroxybenzpate 
(2) (4)).J — (This anhydrous ester with AcCl yields ethyl 2 -chloro- 3 -acetoxybenzoate, 
ndls. from dil. ale., m.p. 48-49° (2).] 

2-Chloro-3-methoxybenzoic acid: colorless ndls. from aq., m.p. 161.5° (7), ICO 

(S) (9). [Prepd. indirectly from 2-chloro-3-methoxybenzaldehydc by oxidn. with 
KMnO* (7) (8).] 
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2-ChlQto-3-acetoxybenzoic acid: cryst. from aq. or CeHg, m.p. 152.5-153° u.c. 

(10). [From C + Ac«0 *f KjCOj {10) J 

3; 4395 (l) Beyer, Re c. lra». cAiffi. 10, 626-628 (1921). (2) Mazzara, Gazz. chim t iol. 29, I 
3S0-3S3 (1899). (3) Lock. Monalsh. 55, 3 10-3 J1 (1930). {4) Mazzara, Bertozz), Gazz. chim . 
Hal 30, II 87-88 (1900). (5) Coppadoro, Gazz. chim. stal. 32, 1 546 (1902). (6) Plazck, Boczniki 
Chem. 10, 7C1-776 <1030), Cent . 1931, I 1428; C.A. 25, 1504 (1931). (7) Hodgson, Rosenberg. 
J. Chem. Soc. 1930, 17 (8) Hodgson, Beard, J. Chem. Soc. 3926, 150. (9) Gibson, J. Chem 

Soc. 1926, 1428. (ID) BueMer, Harris, Shacklett, Block, J. Am. Chem. Soc. 10S, 577 (1946). 


3 : 4400 3,6-DICHI ORO-4-HYDROXYBENZ- 

CHO 

A 

CrH^OzCJj Beil. VHJ-81 

ALDEHYDE 

cil Jci 

vnL— 

M.P. 358-150° cor. {}} 

15C° (2) (3) 

OH 



Colorless odorless ndls. from dll ale or from CHCU, fairly eas. sol. ale., ether, AcOH; 
more dif. sol C^Hj, Igr., CHCU 

[For prepn. of C from p-hydroxybenzaldehyde (1:OOGO) in 5 pts. AcOH at 100° (2) (4) 
or m CHC1» with cooling (1} with Cl* see indie refs.; from corresp. methyl ether (3,5- 
dichloro-t-methoxybenzaldehydo) with boilg. cone HI see (3) ) 

C in N KOI! with HjOj yields (1) 2,<khchlorohydroqwnonc (3:4600). t 

[The methyl ether of C (sec above) has been obtd. indirectly (3) from p-mcthoxybenzalde- 
byde (p-anwaldchyde) (l .0240) by chlorination with large excess (9 moles) SO 2 O 2 ; bright 
red cryst from ale., mp Cl 5° |3); on oridn. with CrOj this prod, gives (80% yield (3)) 
3,5Klichloro-j>'methox3 , bcnioic acid [Beil. X-177], m p 202.0-202.5° (3) ] 

<g> 3,6-Dschloro-4-hydroxybenzaldoxime : colorless ndls from dll. ale., mp. IBS'* (2). 
[From C in moderately cone NaOH (3 moles) with NHjOH.HCl (l).g moles), subse- 
quently acidified with AcOH {2).J — (This oxime on boilg. with AcjO for 2 hrs. yields 
(2) 3,5-dichloro-t-accto\ybenzomtnlc, colorless cryst. from dil. ale., m.p. 03° (2).) 

® 3,5-Dichloro-4-hydroxybenzaMebyde_scmicarbazone : greenish ycl. ndls. from AcOH, 
m.p. 230-237° cor. dec, {1) [From 0 in hot AcOH (50 pts.) by nddn. of con c aq. 
solo, of semicarbazidc hydrochloride, followed by hr. htg. (1) ] 

3:4400 (1) Bill*, Ber 37, 4033-4034 (1904). (2) von Auwere, Reis, Ber. 29, 2356-2358 (1896). 
(3) Durrans, J. Chem. Soc. 123, 1420 (1923). (4) Dakin. Am. Chem. J. 42, 490-491 (1909). 


3:4410 cfj-l,2^3,4,5,G-HEXACHLORO- 
CYCLOHEXANE 
(a-Bcnzcoehcxachloride) 

M.P. 158.2° tl) 

158° (2) 

157° cor. {3) {21) 

[Set oho p-bcnzeneherachtoride (3:4990).! 



C & H«C1 S 


V,-( 8) 
Vj-(U) 


Nme stereoisotnenc configurations of benzenehexachloride are possible (cf. (I)) and 
four arc known; C (contrary* to earlier opinion {5)> is now thought (but not unequivocally 
proved) to have the as configuration; the p-Ssomer has been shown to have the leans 
configuration; the configurations of the 7 -isoraer, m.p. 112-113° (2), and the Hsorocr 
tn p. 129-132* (2), arc unknown. 
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C cryst. from 80% AcOH {3} or from ale. — C is volatile with steam (dif. and separation 
from 0-isomer). — C is insol. aq. but sol. in 22.8 pts. CHCI3 at 15.25°; in 15 4 pts. CaH 5 
at 18 25° (5). — C forms with the 0-isomer a eutectic (m.p. 155.5°) contg. 79.7% C (2). 

[For manuf. of ordinary benzenehexachloride (mixt. of stereoisomers) from C&Hg (1:7400) 
+ CI2 in pres, of light (6) (7) {8), X-radiation (9), or cone. H 2 SOj (10) see indie, refs.; for 
study of prepn. of C (together with other stereoisomers) from CgHg with Cl 2 in pres.’ of 1% 
aq. NaOIT see (3) (2) {28), in gas phase (11) (12), in pres, of ethylene in the dark (13), in 
pres, of NCI3 in the dark (14) or in light (15), in pres, of light (16) (17) (18) (19) (20).] 
[For use of C as insecticide see (27); note, however, that insecticidal prop3. are thought to 
be due to -y-isomer (29).] 

C on btg. above its m.p. loses HCI and yields (3) (21) 1,2,4-trichlorobenzene (3:0420). 
C on htg. with aq in s.t. at 200° (19), on boilg. with McOH/KOH (2), EtOH/KOH 

(2) (3) (19) (20) (22), ale. KCN (19), or pyridine (2), or on htg. with quinoline at 105- 
110° (2) yields mainly 1,2,4-tnchlorobenzene (3:6420) together with other prods.; e.g, 
C on boilg. with excess 10% ale KOH for hr. (2) or C boiled with 10 pts. pyridine for 
1 hr. (2) gives (yield: 75-86% (2)) 1, 2, 4-tri chlorobenzene (3:6420). 

C reacts very vigorously with boilg. aniline (19), but the prods, have not been detd. 

[C stood in s.t. with 3 pts. liq. Clj for 11 days yields (23) a-nonachlorocyclohexane, cryst. 
from ale, m.p. 95-96° (23) (24).] 

C in ale. boiled with Zn dust yields (25) benzene (1 : 7400). 

C is very inert to most other reagents: e.g., C can be recrystallized unchanged from 
fuing. HNO3 (3), is unattacked by fumg H2SO4 (19), is unattacked by Cr03 (3), is only 
slightly affected by aq. KMnO« even on boilg. (3), and is unaffected by cone. aq. NH4OH 

(3) , boilg. ale. AgNC>3 (3), or AgOAc (26). 

3:4410 (1) van de Vloed, Bull. soc. chim. Belg. 48 , 255-256 (1938). (2) van der linden, Bcr. 45, 
231-247 (1912). (3) Matthews. J. Chem. Soc. 59 , 165-172 (1891). (4) Williams, Fogelberg. 
J. Am. Chan. Soc. 53 , 2103 (1931). (5) Friedel. BuU. toe. chim.- (3) 5 , 130-138 (1891). (6) 
Hardie (to Imperial Chem. Ind., Ltd.), U.S. 2,218,148, Oct. 15, 1940; C.A. 35 , 1071 (1941). 
(7) imperial Chem. Ind., Ltd- Grant, Brit. 504,569, April 26, 1939; Cent. 1939,11 1775; C.A. 33 , 
7822 (1939). (8) Stephenson, Curtis, Brit. 447,058, May 7, 1936; Cent. 1936 , II 3360; CA. 30 , 
6766 (1936). (9) Loiseau, French, 565,356, Jan. 25, 1924; Cent. 1925 , II 1227. (10) Battegay, 
French 641,102, July 28, 1928; Cent. 1928 , II 1718. 

(II) Lane, Noyes, J. Am. Chem. Soc. 54 , I6I-I69 (1932). — xr — 1 T 

Chem. Soc. 55 , 4444 — 44 59 (1933). (13) Stewart, Hanson, J. 

(1931). (14) Coleman, Noyes, J. Am. Chem. Soc. 43, 2216 ( 

1436 (1897). (16) Faraday, Ann. chim. (2) 30, 274 (1825). 

35, 370-374 (1835). (18) Leeds, Everhart, J. Am. Chan. Soc. 2, 206 (1880). (19) Meunier, 
Ann. chim. (6) 10 , 223-269 (1887). (20) Lesimple, Ann. 137 , 122-124 (1866). 

(21) Tei, Komatsu, Mem. Coll. Sci. Kyoto Imp. U niv. 10- A, 325-330 (1927); Cent. 1928, I 
2370; C.A. 22, 1086 (1928). (22) Jungfleisch, Ann. chim. (4) 15 , 270 (186S). (23) van der 
Linden, Rec. trav. chim. 57 , 218-221 (1938). (24) Willgerodt, J. prakt. Chem. (2) 35 , 416 (1887). 
(25) Zinin, Zeit. /Ur Chemie 1871 , 284. (26) Griffin, Nelson, J. Am. Chem. Soc. 37 , 1554 (1915). 
(27) Bender (to Great Western Electrochem. Co.), U.S. 2,010,841, Aug. 13, 1935; Cent. 1936 , 

I 1112. (28) Klingstedt, Wiese. Rudback, Acta Acad. Aboaisis Math, et Phys. 4 , No. 2, 1-36 
(1927). (29) Taylor, Nature 155, 393-394 (1945). 


3:4420 4,8-DICHLORONAPHTHOL-2 


M.P. 158-159“ (1). 

Colorless ndls. from ale. — -sol. in NaOH. 

[For prepn. from 4,8-dichloronaphthyIamine-2 via diazo reaction see (1).] 



>H Cio3 6 OCh Bell. VI — 

Vlt— 
yi 2 -(604) 
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(For use in prepn. of azo dyestuffs see (2) 1 

C on suitable methylation yields methyl ether, viz., methyl 2,4-dichloro-0-naphthyl 
ether, colorless ndls., m.p. 93° (1). 

3:4120 (l) Friedlander, Karamessini-i, Schenk, Ber. So, 48-49 (1922). (2) Her* berg, Wunderlich 
(to I.G.), Ger. 459.9S9, May IS, 192S; Cent. 192S, II 395. 


COOH 

3:4430 2-CHLORO-4-HYDROXYBENZOIC 
ACID 


MJ>. 159° (1) 

Colorless ndls. from aq. 

(For prepn. of C from 2-chloro4-metho , cybenzoic acid (see below) by cleavage with 
cone. Ill (D «* 1.7) see {1).( 

[The corresp. methyl ether, viz., 2-chl oro-i-m e t hoxybenz oi c acid (2-chloro-p-anisic 
acid), m p 20S° (2) (3), has been obtd. indirectly from 2-chloro-4-methoxybenzaldehyde 
(Beil. VI1I-S1] (2) or from 2-chloro-4-methoxytoluene [Beil. \ 7 T— 402] (3) by KMnO< oxidn. 
P) (3).] 

3:1430 (1) Hodgson, Jenkinson, J. Chem. Soc. 1927, 1742. (2) Tiemann, Ber. 24, 712 (1891) 
(3) UUmann, Wagner. Ann. 355, 35S (1907). 


CiHjOjCI Ben. SJL 1069 


3:4435 3-CHLORO-2-METHYLBENZOIC 
ACID 

MJ>. 159® (1) 

15G® (2) 

154® (3) 


COOH 



CsHtOsCI 


Beil. IX -467 


Colorless ndls from ale ; cas. sol. ale. 

[For prepn. of C from 3-chloro-2-rocthylbenzonitrile, m p. 19° (1), by refluxing with 
20% aq. KOH for 5 hrs (9S% yield) sec ( 1 ); from 3-chlon>-l ,2-dimethylbenzenc (3:SG45) 
on oxidn. with boilgMil. HNOj (D = 1.20) sec (3); from 2-mcthyIbenzoic acid (o-toluic 
acid) (1 :0690) in CHCL in pres of Fc with Cl; (4) or in AcOH with Cl; (2) sec indie, rcfa.l 
Salts: CaAj^IIiO, spar. sol. hot aq. (3). 

C on oxidn with KMnO« gives (3) 3-chlorophthalic acid (3:4S20) 


3:4435 (1) Noelting. Ber 37, 1025-102G (1904). (2) Claus, Bayer, ^Inn. 274. 310-311 (18931 
(3) KrQger. Ber 18, 175S (1SS5). (4) Claus, Stapelberg, ylnn. 274, 311 (1893). 


3:4444 3,6,6-TRlCHLORO- 

2-HYDROXYHYDROQtHNONE 

MJ>. 160“ (1) 



c*niOjCij 


Beil. VI - 10S9 
VI,- 

VI-(1072) 


N'dL«. from C.It, —0 cryst. from C.1I, or AcOH in toisalcd form. 0 is cas sol . 1 . 
ether; spar. sol. pet. ether. 
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[For prepn. of C from 3,5,6-trichIoro-2-hydroxybenzoquinone-l,4 [Bed. VTII-238] by 
reduction with aq. SO 2 see {1}.] 

C tils, in aq. yielding colorless soln. which on htg. develops violet color; 0 with aq. alk. 
gives deep green color changing to brown {1). 

3,6,6-Trichloro-2-hydroiyhydroquinone trimethyl ether: unreported. 

— — 3,5,6-Trichloro-2-hydroxyhydroquinone triethyl ether: unreported. 

3,6,6-Trichloro-2-hydroxyhydroqumcne triacetate: ndls. from Igr./CeHk m p. 

171° (1 ). [From G with AC 2 O + NaOAc on htg. (1).] 

3:4414 (1) Zincke, Schaum, Ber. 27, 557-558 (1891). 


3:4450 OCTACHLOROPROPANE Cl C 3 CI 9 Beil. I - 108 

(Perchloropropane) CljC-A— CC1 3 J 1 ' (35) 


M.P. 160°? (1) B.P. 2G8-2G9 0 at 734 m <1) 

White extraordinarily pliable (2) crystals, difficult to filter with suction (because of 
their high vapor pressure (3)) and best purified by fractional distn. (3) or slow sublimation 
in vac. (2). — Very sol. in ale., ether, or lgr. (1). 

[For prepn. of C (100% yield (3)) from 1,1,1,2,2,3,3-beptachIoropropane (3:0200) by 
conversion with MeOH/KOH by loss of HC1 to l,l,l,2,3,3-bexachloropropene~2 (3:6370) 
and subsequent treatment with CI 2 below 50° in sunlight see (3) [2).[ [For formn. from 
1 ,2,3-trichloropropane (3:5S40) or from isobutyl chloride (3:7135) vrith excess ICU at 
200° see (1).] 

C on htg. at 300° (1) or on htg. with AICI 3 (2) splits quantitatively (2) into CCI 4 (3:5100) 
4* tetrachloroethylene (3:5400). 

[For fluorination of C see (3) (4); for use of C5 -f- Zn for production of smoke see (5) (G) J 

3:4450 (1) Krafft, Merz, Ber. 8, 1296-1302 (1875). (2) Prins, J. prakt. Chem. (2) 83, 416-117 
(1914). (3) Henne, Ladd, J. Am. Chem. Soc. 60, 2494 (19r~' ( ‘) Y ’ * ’ r '~ ' 

Brit. 378,324, Aug. 11, 1932; French 730,370, Aug. 11, 19c < l‘ M. . 1 ‘ ■ 

(1933). (5) Mdtivier, Chimie & induslrie. Spec. No. 179 V ' " ■ 

(6) MStivier, French 649,853, Dec. 28, 1928; Cent. 1931, 1-L,. 


3:4470 2,5-DICHLOROBENZO QUHTONE-1,4 C 6 H : 0 2 ai BeiLVH- 632 

(p-Dichlorobenzoquinone) O VHi-(346) 

M.P. 101-162° (1) 

160.4-1G1.4° (2) 

161° u.c. (3) 

161“ (4) (17) (28) 

159° (5) (10) 

158.5° (6) 

158-161° (7) 



[See also 2,5-dichlorohydroquinone (3:4690).] 

Dark yellow ciyst. from ale. or CgH«; insol. aq.; aim. insol. cold diL ale., eas. sol. boDg- 
abs. ale.; fairly eas. sol. ether or CHCU- — Volatile with steam; sublimes in vacuum. 

[For prepn. of C from 2,5-dichlorohydroquinone (3:4690) by oxidn. with KjCrjOr or 
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NaaCrjO? 4- dil. H2SO4 <2> (4} (0) (S) (9) or with cone. HNG 3 at ord. temp (5) see indie, 
refs.; from 2,5-dichlorohydroquinone dimethyl ether with fuxng. HNOs io the cold see (I); 
from 2-chlorobcn2oqumone-l,4 (3:1100) via conversion with HC1 to 2,5-dichlorobydro* 
quioone (3:4690) and subsequent oxidn. of latter see (5) (17); from 2,5-dichloroanihne 
(Bed. X1I-625, XIIi-(31i)} with CrOj (5} or from 2,5^15 chloro-p-phcnylenediamine (Beil. 
X1II-11SJ wvth CrOa (10) or K*Cr*07 + dil. H2SO4 (28) sec indie, refs.; for formn. of C 
from benzoqumorte-1,4 (1:9025) in CCl* with ICl on gentle warmg. see (3); from benzene 
with ClOj see (11), from copper salt of qutnic acid {Beil. X-535, Xi-(270)] by oxidn. with 
MnOs + NaCt + H 2 S0 4 sec (12) i 

{For study of omdn.-rcductn. potential of system O 4- 2,5-dichlorohydroquinone (3:4690) 
see (C) (13) (14).} — {For use as vulcanization accelerator sec (15); for use in prepn of 
curhodol dyes see (16), for study of bactericidal actn. see (18).} 

{C is sol in cone. HjSO* with greenish-yellow color, in dimethyianilinc with deep blue 
color (ID), C is sol m dil. aq nlk, with brown color and decomposition (11) (12),] 

}£ with KCN m 85% MeOH gives (20) a ruby-red soln. with red fluorescence; C with 
diphcnylkctenc m ether + pet. cth. gives a compound, m p. 180-192° dec. (21) ) 

C in aq reduces with SOj (12) to 2,5'dichloro'hydroquinone (3:4690) q.v, (note that 
the intermediate qumhydrone, dark violet pr. or greenish-black ndls. with 2 H-0 (12), 
crystal water lost over H2SO4 or on warming giving yellow anhydrous form, m.p. 140-145*’ 
(22), is known) , however, £ in dil. aq. NaOH (under Ns) treated with SO« is in part reduced 
to 2,5-dicWorohydroquinonc (3:4690) and in part sulfonatcd to mono- and disulfomc 
acids of 0 (23). 

(£ in CHClj at low temps, docs not react with Clj; at ord. temps , however, yields tetra- 
chiorobcnzoquinonc-l ,4 (chloraml) (3:4978) (24). — C in AcOH at 70-80° with 2 molca 
Brj gives (aim quant, yield {■))) ( 25 ) { 0) 2,5-<lichloro-3,6dibromobenzoquinono-l,4 [Beil 
VII-G-42], golden-brown tbls. from C«H«, m p. 292° (4).} 

{C with cone IIC1 gives on boilg. (5) 2,3,5-t richlorobenzoquinone-1,4 (3:4672), but 
some tctrachlorobcnzoqumonc (chloranil) (3:4078) is also formed.} 

£ (l pt ) in Ac& (5 pts.) + AcOH (5 pt«.) loses color on boilg. with Zn dust (1) and 
Jidda (by reductive acylation) 2,5-dichlorohydroquinonc diacctate, ciyat. from ale., m p. 

MIMU 

£ (1 pt.) m hot AcOIl (40 pis ) -f cone. HQ (0.4-0.5 pt ) treated with aniline (0.4-0.5 
pt ) yields mainly (2G) 2,5-djcli5oro-3-amlinobenzoquinone-l,4 {Bed XIV-137], blue Hts., 
m.p 180“ (26), and 2 ,5-<l ichlorohydroqutnone (3 : 4 090) accompanied by small units, of 
2,f«lichlori>-3,G-dianilinobenzoquinone-l,4 («cc below); C htd. with excess aniline yields 
(20) 2,&-dic)doro-3,C-dian3hnol»cnzoqujnone-l,4 {Beil X3V-144], ycl.-br. tbls. from Celle, 
m p 290* (20), and 2,5-dicldorohydroquinonc (3:4090). 

{C in CeHe + ale. warmed with slightly more than 1 mole NIIjOH.HCl yields ($} (27) 
2,&-dic}iloro5x?n*oquinone-l I 4 monoxime (2,5-dichloro-4-mtrosophenol) (Beil. VII-633] 
pale yd. cryst from C*H<, m p 155-160° (8) (purafied by eonv. with AcjO NaOAe to its 
acetate, yd pr from Cell*, m p. 149° {<*), and subsequent hydrolysis with NaOH). — C in 
ftlc. with excess Xff*Off HC1 yields (27) 2,5*lichIorDbcnzoquinoBC-l,4 dioxime, grayish 
yd, tryst. from C*H<* m.p not stated (27) ] 


3:4*70 (1) Kohn. Gumrftsrh. Manatrh. SC, 135-130 (1930). (2) Ilammkk, Hampton, Jenkins 
J Chrm. Son 193S, 1264 (3> JarVv>n. Dolton. J. Am Cfum. Soc. 36. (19144 ( 1 ) r 

J a™ Cl, Kfc-M*. 563-560. 572-570 (1592). (5) Levy, Prhulu. inn. 3 10, ISO-153 
(15M) ( 0 ) Cnauit. Filler. J. Am. Chrm Aw. 45, 2205-2200 (1923). (7) Pfeiffer Ann 412 

202-297 (1910) {*-} Kehrmnrm. Crab, Ann 3W. 12-14 «»«%>. ( 9 ) H«nl*vh. ScMter’ Her 

20. 2279-22*2 (IVST) (10) MoWau. Drr. 19. 2010 (18V,). ’ * * ' 


(II) C«Hu«, Ann 143, 310 (IV, 7). 


K\ alriM, J Ant Ckrm Soe. 


0 (1V>7). (12) £tMder, Ann. C9, 309-312 (1819) (13) 

51. IWJ-SWS. !S7S 0n*5. (n) Kr,w, j. a„. cU. 


Hunter, 

Soc.&C, 
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607-670 (1934). (IS) Fisher (to Naugatuck Chem. Co.), French 740,978, Feb. 3, 1933; Cent. 
1933, I 3133. (16) Herzberg, Hoppe (to A.G.F.A.) Ger. 368,171, Feb. 3, 1923; Cent. 1923, 
II 1187. (17) Den Hollander, Rec . trav. chim. 39, 482 (1920). (18) Morgan, Cooper, J. Soc . 
Chem. Ind. 43-T, 352-354 (1924). (19) Pfeiffer, Bottler, Ber. 51, 182S-1829 (1918). (21)) 
Richter, Ber. 44, 3472 (1911). 

(21) Staudinger, Bcreza, Ann. 3S0, 261-262 (1911). (22) ling. Baker, J. Chcm. Soc. 63, 
1319-1321 (1S93). (23) Dodgson, J. Chem . Soc. 1930, 249S-2502. ■ (24) Oliveri-Tortorici, 
Gazs. chim. ital 27, II 5S5-5S6 (1897). (25) Levy, Ber. 18, 2367-2368 (1885). (26) Niemeyer, 
Ann. 228, 329-334 (1SS5). (27) Kehrxnann, Ber. 21, 3319 (1888). (2S) Nason, J. Am. Chem. 
Soc. 40, 1605 (1918). 


3:4480 1-CHLOROANTHRAQUINONE 



C14H7O2CI 


Beil. VII - 7S7 
VHi-(400) 


M.P. 1G4° 

162-163° 
1G2.5® cor. 
1G2® cor. 

1G3 P 

161-1G2® cor. 


») 

( 2 ) 

(3) 

(4) (5) (6) 

(7) (8) (9) (10) (11) 
{3) 


MJ>. 161° cor. (12) 
(confd.) 1G1® (13) 

1G0.4-161.0 0 (14) 
1G0° (15) (16) 

159.5°-1C0° (17) 
159° (18) 


(See also 2-chloroanthraquintme (3:4922).] 


Yellow ndls. from C6H 6 , toluene, or ale.; eas. sol. C«He, toluene, AcOH, nitrobenzene, 
or AmOH on htg.; spar. sol. ale. or Igr. 

[For f.p/compn. data and diagram of system C 4- 2-chloroanthraquinone (3:4922) 
(eutectic, m.p. 143.9-144 .2°, contg. about 25% C) sec (14).] 

[For use in coloring oils, fats, and waxes see (19); C is very widely used as intermed. in 
prepn. of many dyestuffs, but no general summary’ can be given here although selected 
examples occur in the following text.] 

[For prepn. of C from potassium salt of anthraquinonesulfonic acid-1 IBeil. XI-335, 
XIr(81)] by htg with strong HQ + NaCIOj (yields: 97-9S% (3), 95% (4)) at 100° (3) 
(4) (10) (6) (8) (for use of this method in detn. of mixt. of anthraquinone-o- and 0-sulfomc 
acids or their salts by f.p./compn. curve of resultant mixt. of C -f- 2-chloroanthrnquinone 
(3:4922) see (4)) or by actn of Clj at 100° (20) see indie, refs.; from anthraquinonesulfonic 
acid-1 (9) or its'Na salt (15) in dil. HC1 on exposure to light see indie, refs.; from anthra- 
quinonecarboxylic acid-1 with HC1 + KCIOj in s.t. at 200® for 12 hrs. gee (22); from Na 
salt of anthracenesulfonic acid-1 [Beil. XI-194, XIj-(44)] with HC1 + NaClOa at 100® 
see (21); from l-chloroanthraquinonesulfonic acid-5 by electrolysis of alk. soln. see (23); 
from K salt of anthraquinonesulfonic acid-1 (see above) (24) or from anthraquinoncsulfonyl 
chloride-1 (5) by htg. in s.t. with SOClj, or from 1-anthraquinonylarsinic acid by 10 hrs. 
reflux with SOClj (67), see indie, refs.] 

[For prepn. of C from 2-benzoyl-3- (or 6)-chlorobenzoic acid by ring closure with cone. 
H2SO4 see (7) (25).] 

[For prepn. of C from l-amino&nthraquinone (see below) via diazotization and use of 
CU2CI2 reactn. see (26); from 1-nitroanthraquinone [Beil. VII-791, VIIi-(415)) with Cl; 
in trichlorobenzene soln. at 169-165® see (27); from 1-hydroxyanthraquinone [Beil. VIII- 
33S, VIH2-(650)] with PCU in boilg. nitrobenzene see (28).] 
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tO on htg. with cone. H i SO < at 200-205 9 for 9 hrs. rearr. P?) to 2w3fcrossthiaqmiione 

^ieJm reducta. with Zn dust + cone. aq. NH4OH under re&ix yields 130} 
ccne (Beil. Vi-(324)], colorless lfts. from AcOH, m.p- SI-ST* f-J, 79® *-’ 0E ' . 

with hydrazine hydrate in MeOH/KOH at 10 atm. and 135° for 1 X hre.mprK.cira/ 
CaCOj followed by access of air to the prod, gives (S7?£ yield (31)) antbraqanone {liCyj/- 
— C on rcductn. with A1 powder + cone. H;SOi (32) (3o) {5} (34) 3'idds l-cUjK®nt~roE£" 
9, yd. ndls from CHClj + U. pet., m.p. 11S° (32), 114° (6); C on rriwtn. xish Sc -f- 
IIC1 in AcOH contg. PtCU, however, gives the isomeric 4-chloroan throne-9, yd. c<Ss- 
CUCla + It. pet., m.p. 118° (32) (note that although these two isomeric chhra&niirores 
have the same m.p. yet each depresses the m.p. cf the other (32) and the eadssr pro*.. c. 
m.p 100° (33) may have been a mixture). — For studies of oxidn.-rcducts. petentrd cr 
0 see (12) (17J.1 

(6 with McOH/KOH at SO 9 yields (33) I-cstioxvanthraquinone fBed- liis-SR. 
VII !r (651)], m.p. 169 5 6 — C with 2-feydrsxyanhrsqcinone + NaOAc ~r Cz jprars 
boilg. nitrobenzene gives (36) l^-dlaathnerh^url ether [Beil VIII-34‘'„ he; zzz s 
not reported. — 0 w-ith K xanthate -j- Cn revir boded for 24 his. in AmOS <tt C’ t~z. 
alk. trithiocarbonatc in boilg. nitrobezHS* (a;) pres (61% yield (37)) t»~ 

nonyl) sulfide, red pr. from pyridine, tmr .22-3* (37) (for disulfide see WorJ— C 
thiosalicyhc acid (2-mercaptobenzcic adi; - aid KOH htd. in AmOH at tS° f-7 H 
gives (0G% yield (3S)) 5-(I-antL-a.rmax^ xikfaEcyEc acid [Bel X^XT rr-vr.' 

f vT.T- fSi,: “ <= »n. »a» ra, * c<*te»> ** 

(03% pc’d (as)) 3,4-phtlaIyIliSaKrkEe 5a. XVn,-(ZO:J. or-tri Es.ni. JfC 
cor. (38). 1 

JO J!' j! 1 °J, + P'**^*) us) to jaa 

r ICiijSj (42) yields l^sermptcszthraarinorp {Ik it' 

■ a P- lsr ° (41 J : ths prof c£ on, -in. tv* i” 

sulfide, m p. 359® (45), ^ oV.d ' C * 

from 6 + K thiolxmicov rr i, .,r r ; j3a r~ *. , , * “ *' a *7 ^ ‘ 

ntSO’ five (17) E i i 

»bo di-d-nMlra^ir.Kri , A *= -«>H, a r . “ ~ 

(Ml B7) in rim. -J-all* unfc , TO „ *. c tri(cJ 

ndK, 5W.W*\ - ** 


>j in 

InOi 


Os; ndU. 


nmim, crnnoU* fairf-j cc: ~=u=s of fi »ffi 

+ NnO.Vc + 

l M - X1V-1S0, MV_i 53 oi; ! = ) rf- (3!) 

(for «yb*au« rf .4 ii . mri . 


•'^Jdraznsoa*;*;- 

F --«=.dc rtSMsati; 


(lor cord-^. ,f r 

prtxU a.<i ^ ^^^izobeny^ 


in (£ .W. . 

‘ or m hrwi. - a. 

mt, j-« fi- . nrjtti u, : rr ^^*~ — 

y ’- 

M . * r>7( / «iih i jz-u c~ , ^ 


*ee indie rf» • 


*oir 2^- 


cat. wl. ArOH or 
naphtliy tcnecliaminr^. 
■tpthi¥juinone*l,4, red 
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185° (57), 180-182° (58); a mixt. of this prod, with corresp. prod, (m.p, 193°) from 2- 
chloroanthraquinone (3:4922) has m.p. 152-100° (58).] 

[For formn. of addn. cpds. of C with SbCls in CHClj see (10) (18); for formn. of 1-anthra- 
quinonylpyridinium chloride from G + AICI 3 in pyridine see (59).] 

[0 on mononitration by soln. in 10 wt. pts. cone. H 2 SO 4 and addn. of HNO 3 /H 2 SO 4 as 
directed (Gl) (02) gives (30% yield (01)) I-chloro-4-nitroanthraquinone [Beil. VII-792, 
VIIi-(415)], cryst. from AcOH, m.p, 2G0-2G1 0 (03), 259° (61); note that l-chloro-2-nitro- 
anthraquinone (prepared by indirect means) has m.p. 257-258° (03). — For study of 
kinetics of nitration of C see (04).] 

[0 on monosulfonation, e.g., with fumg. H2SO4 ( 20 % SO3) at 100 ° for 4 hrs. (05) (GO), 
yields a mixt. of about equal parts of two monos ulfonic acids eas. separable via their sodium 
salts; viz., 1-chloroanthraquinoncsulfonic acid -6 (Na Balt less sol. boilg. aq., corresp. 
sulfonyl chloride, pale yel. pr, from lgr., m.p. 207-203° dec.) and l-chloroanthraquinone- 
sulfonic acid-7 (Na salt more sol. boilg. aq., corresp. sulfonyl chloride, lemon-yel. pi. from 
Celle, m.p. 200 - 201 ° dee.); the m.p. of mixta, of the two sulfonyl chlorides is depressed 
below 180° (G5). — 0 on suJfonation in the pres, of Hg salts but otherwise as above yields, 
however, o different result as the principal prod, ia 1-chloroanthraquinonesulfonic acid-5 
(corresp. sulfonyl chloride, ycl. pi. from toluene, m p. 243-244° dec. (05) (GG)), accompanied 
by 1-chloroanthraquinonedisulfonic acid-4,5. 


3:4480 (l) Trench, Achcnbach, Her. 43, 3255-3250 (1010). (2) Schilling, Ber. 46, 1060-1009 

(1013). (3) Scott, Allen, Orff. Syntheses, CoU. * 1 !• ’ ' V; 

(1) Ullmann, Ochsner, Ann. 381, 2-0 (1911). * 9) 

Makl, J. Soc. Chem. Iiul. Japan, Suppl. bindi 1) 

Dougherty, Gleason, J. Am. Chem. Soc. 52, 1< 0 . 

Chem. 45, 10 (1032). (9) Eckert. Ber. CO, 1( 1 0 

(1927). 

(11) Kcimatau, Hirano, Tanabo, J. Pharm. Soc. Japan 49, 531-541 (1929); Cent. 1929, II 
1530-1537; C.A. 23, 4090-4097 (1929). (12) Conant, Fieser. J. Am. Chem. Soc. 46, 1873, 1875 
(1021). (13) Maki, Nagaj, J. Soc. Chem. Ind. Japar r 3' “ ,r '” ‘ 

1936, I 4905. (14) Coppcns, Itec. trav. chim. 44, 91 ! • ' 

(1025). (10) Brass, Tcngler, Ber. C4, 1660 (1931). ■ , 1 

3300 (1940). (18) Brass, Eichler, Ber. 07, 783 (1934). (19) du Pont, Brit. 432,807, Sept, 5, 
1035; Cent. 1935, II 3990. (20) Bayer and Co., Gcr. 205,195, Dec. 28, 1908; Cent. 1909, 1 414. 

(21) B.A.S.F., 'Gcr. 228, 87G, Nov. 25, 1910, Cent. 1911, 1 102. (22) Day, J. Chem. Soc. 1939, 
318. (23) British Dyestuffs Corp, <t Hailwood, Brit. 273,043, July 21, 1027; French 020,609, 
Sept. 10, 1927; Cent. 1928, II 2280. (24) Ger. 207,544, Nov. 20, 1913; Cent. 1914, I 

89. (25) Imperial Chem. Ind. Ltd. and Loveluck, Thomson & Thomas, Brit. 350,728, Oct. 8, 
1931; French 718,333, Jan. 23, 1932. (26) Bayer and Co., Ger. 131,538, May 23, 1902; Cent. 
1903, I 1342. (27) B.A S F., Ger. 252.578. Oct. 23, 1912; Cent. 1912, II 1708. (28) A.G.F.A., 
Ger. 290.879, March 21, 1910; Cent. 1910, I 080. (29) Atack, Clough, Brit. 109,732, Nov. 3, 
2921; Cent. 1922, IV 377. (30) Fischer, Ziegler, J. prakt. Chem . (2) 80, 293-294 (1912). 

(31) Busch, Weber, Zink, J. prakt. Chem. (2) 155, 107 (1940). (32) Barnett, Matthews, 
r m •'*'* """ * * * ‘ naschek, Monatth. 39, 847 (1918)- (31) 

2 Ger. 229,310, Dec. 13, 1910; Cent. 1911, 

ent. 1909, I 2104. (37) Perkin, Sowell, 
Cnecht, Ber. 44, 3120-3127 (1911); Gcr. 
imura, Macda, J. Soc. Chem. Ind. Japan, 

; C.A. 32, 7447 (1938). (40) Bayer and 

‘ 3 s8 - „ ^ 

(41) Bayer and . n — T ' 1 ' ~ " ' ■p A *' T ” — ’ r ~ 

201,772. Dec. 3, ' I* v i. ■ * 

C-“- 1 


. 1933, II 1704; C.A. 27, 1893 (1933); U-S. 
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*msT (sil K-Vergm 

Hcidcnreich. (to I.G.), 

Ind. Ltd., Hailwood, ' 

(fit) Eckert, Stcinc ’ ! 

237,752, X>cc. 15. iVO' • ' 

1923, II 1029-1030. 

C.A. 30, 4S 14-4815 i • ■ 

Thorpe, Goldberg, B , . 

Schmidt, Ser. 01, 077 (1028). 


(52} Bayer and Co , Ger. 
“ Das Anthracene und die 
-470. {54} Imperial Chem. 
23 (1938). {55} I.G., Brit- 
l 7, 21 4394. (50) Ullmann, 

.shire, J Chem. Soc. 1927, 
- w *««*»«»-» (5i>}Miegs, 
■ . operial Chem. 

I • 

. and Co., Ger. 

v 5, 1922; Cent, 

V- 15-342(1011); 

I. '9-1780 (66) 

•57} Steinkopf, 


3;4485 2,3,5-TRlCHLOROBENZOIC 
ACID 


M.P. 103“ {1} 

163° (2) (3) 



C 7 H,0 3 C1 3 


Beit EC - 345 
IX,- 


Ndk, from hot at). (2}, — • Not volatile with steam. — Very spar. sol. cold aq. but sol. 
inorg solv. 

{For prepn. of C from 2,3,5-trichlorotoluenc (3:0010) by oxidn with 20% HNO3 in 
s.t. at 140'’ sec (2); from 2,3,5«tnchIorobcn2aIdehyde (3:1000) by oxidn. with KMaO, 
see (3), for prepn. from corresp nitrile by hydrolysis see (1}.J 

C on sola, in warm fumg HNO3 readily yields a mononitro cpd , 2,3,5-trichIoro-x- 
nitrobenzoic acid, cryst from ale , m p. 158° {1). 

C with excess PCI& yields (1} 2,3,5-trichlorobenzoyl chloride, cryst. from EtOAc, ra.p. 
36° {!}. 


— - Methyl 2,3,5-trichlorobenzoate; unrecorded. 

Ethyl 2,3,6-trichIorobenzoate: oil. [From C 4* ale. -f HCl ( 1 ).J 

® 2,3,5-Trichlorobenzajnide: from 2,3,5-tnchlorobenzoyl chloride + (NIDaCOj; mils. 

from dil. AcOH, m.p 204-205° (1). 

- — - 2,3,6-Trichlorobenzanilide: unrecorded. 

3:4455 (1} Matthews. J. Chem . Soc. 79, 43-49 (1901). (2) Cohen, Dakin, /. CAem. Soc. 81, 
1331 (1902). {3} Hodgson, Beard, J. Chem. Soc. 1927, 2332. 


O 


3:4403 5-CHLORONAPHTHOQBIN ONE-1,4 


M.P. 103° (1) 


GioHsOsCl BeU. S.N. 674 


Yellow adla. from ale or }gr. — Sublimes undecomposed. — Fairly eas. sol. AcOH or 
Igr.; moderately sol_ ale.; spar. sol. aq. 

{For prepn. of 0 from 5-cbloro~l,4-diaramonaphthalene (5-chloronaphthylenediamine- 
1,2) by oxidn of its hydrochloride with FcCL see (!}■) 

with aniline (no details) gives {1} 2(3?)-aniHno-5-ch]oronapth Q quinoDe-l s 4, red 
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bronzy ndls. from AcOH, m.p. 219° (1); note also that C with aniline boiled for 1 hr. gives 
(1) a halogen-free cpd., dark violet cryst. from ale., m.p. 140°, but its structure has not 
been determined.) 

3:4492 (1) Fries, K8hler, Her. 57, 504-505 (1024), 

3:4490 l,l,2,2-TETRACHLORO-l,2- 
D IPIIE NYLETH ANE 
(«,«,</, cZ-Tctraclilorobibenzyl; 
tolane tetrachloride) 

MJ>. 103° (1) (2) (3) 

102-103° (4) 

102° (5) (0) 

101-102° (7) 

101 . 0 ° ( 8 ) 

101 ° ( 9 ) 

Colorless cryst. from AcOH, pet. ether, CbHc, or toluene. — Eas. sol. boilg. C«H«; moder- 
ately sol. hot but Bpar. sol. cold pet. ether; spar, sol. ale. or ether. 

0 with frana-tolane dichloride (3:4210) forms an isomorphous mixt. (8) formerly er- 
roneously regarded as an individual cpd. designated as " di tolane hexachloride,” 



PREPARATION OF C 
From Dinuclear Initial Materials 

[For prepn. of 0 from benzil (1:9015) with excess PCls (32% yield (10)) in a.t. at 200° 
for 6-7 hre. (5), or from ms-dichlorodcsoxybcnzoin (" chlorobenzil ”) [Beil. VII-430, 
VIIi-(234)] with PC1 5 in s.t. at 200° (II) in POCla t ' ’ 1 ' ,r ] ~ 

refs.; from diphcnylacctylenc (tolane) [Beil. V-65! . ! . . ■ 1 ■ " ■ 

(13) or from cither cw-(3: 1380) or <ran*-(3:4210) ' J ! '• 

refs.) 

From Mononuclear Initial Materials 


From benzotrichloride. [For prepn. of 0 from benzotrichloride (3:6540) by reduction 
in ale. with II 2 + colloidal Pd (75% yield (4)) or H 2 + Pd/BaCOj (14) in alc.-alkali, or 
by htg. with Cu powder at 100° (G) or in C«H# under reflux for 4 hrs. (30-36% yield (5)) 
(1) cf. (10), see indie, refs.; for formn. of C from benzotrichloride (3:6540) with excess 
dilute (0.2 N) MeMgCl in ether (7), with EtMgBr (3) or CeHjMgBr (3), or by pyrolysis 
over hot Pt (15), or by htg. with Ni in atm. of CO 2 (16) see indie, refs.) 


CHEMICAL BEHAVIOR OF C 

[C on reduction with cone. HI + P (1) or with H 2 in alc.-alk. + Pd/CaCOa (14) gives 
bibenzyl (1:7149), m.p. 52°.) 

[0 on removal of two adjacent chlorine atoms with Fe powder in boilg. AcOH (12) cf. 
(5), with Cu powder at 160° (6), with excess cone. (2 N) MeMgCl in ether refluxed 4 hre. 
(7), with H 2 4* hydrazine hydrate in MeOH/KOH hrs. at b.p. (17), or with Zn dust 
in boilg. ale. (18) (5) (2) {10} gives either or both irons- (3:4210) and da- (3:1380) tolane 
dichloridcs; note that use of insufficient Zn gives (8) cf. (6) (10) the cfs-tolane dichloride 
(3:1380) + an isomorphous mixt. of C + frana-tolanc dichloride (3:4210).) 
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{0 with Na/Hg in ale. gives (U) diphenylacetylene (tolane) (see ref. above), some stii- 
bene (1 : 7250) and bibenzyl (1:7149) also being formed (2). C on htg. with Za dust gives 

(2) stilbenc (1:7250) J 

(C is very' resistant to hydrolysis and is unat tacked by HjO, ale,, or AcOH in s.t. at 
200® (2); note, however, that C with AcOH in s.t. at 230-250’ or with HjSO* at 165° is 
claimed (2) to give benzil (1:9015).] 

(C is very resistant to action of boilg. HNOj (2); note, however, that p,p'-dinitrotoJane 
dichloride, m.p. 204-265° dec., has been prepd. indirectly (19) (from p-ni trobenzal (di)- 
chloride with acetone + KOH).] 

(0 with anhydrous _HF at 100° yields (20) l,2-difiuoro-I,2-dipheny5ethyIene, m.p. 122- 
123° (20); however, C with HF in pres, of HgO gives (20) l,2-dichioro-l,2-djfluor&-I,2- 
diphenyiethanc, m.p. 12&-130® (20) } 

3:4496 (1) Hanhart, Ber. 15, 901 (1882) (2) Liebennann, Homeyer, Her. 12, 1971-1973 (1879). 

(3) Sanaa, Ren 

6833 (1939). s 

(1888) (6) C 

722-723 (1933). (8) Marckwnld, Karezag. Bcr. 40, 2994-2996 (1907). (9) Davidson, J . Am. 
Chan. Soc. 40, 399 (1918) (10) Eiloart. .4m. Chan. J. 12, 231-232 (1890). 

(11) Zinin, Compt rend. 67. 720 (1888). Ann 149, 375 (1869). (12) Lachowicz, Bcr. 17, 
1164-1165 (1884). (13) Redsko, J. Russ. Phus.-CKem. Soc. 21, 426 (18S9); Bcr. 22, Referato 
760 (1889). (14) Busch, St6ve, Ber. 49, 1067-1068 (1916). (15) Loeb, Bcr. 36, 3000-3061 
(1903). (16) Korczynski. Reinholz, Schmidt, Roczniki Chcm. 0, 731-740 (1929); C.A. 24, 1858 
(1930). (17) Busch, Weber, J. prahi. Chan (2) 146, 51-62 (1930) (18) Zinin, Ber. 4, 2S9 

(1871). (19) Olivier, Weber, Rec. trav. chim. 53, 889-890 (1934). (20) Balon, Tinker (to du Pont 
Co.), U.S. 2,238,242, April 15. 1941; Cent. 1942, 1 2328; [C.A. 35, 4779 (1941)]./- 
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Cl 

3:4500 2,3, C-TRICHLORO BENZOIC / \rvwr CtIIjOzCIj Bell. IX - 345 

Acm Vd K *- 

M.P. 103-104“ (1) 

103-105° (2) 

Cryst. from nq. (1}. 

[Forprcpn. of C from 2,3,0-trichlorotolucno (3:0025) by oxidn. with II NO* Rrc (1) (2).] 
No further data on this compel, arc recorded. 

3:4500 (1) Cohon, Dakin, J. Chan. Soe. 81, 1332 (1002), (2) Feldman, Kopclioaitsch, Arch. 

Pharm. 273, 401 (1035). 


2, 3-DICHLORO-2, 3-DIMETHYL- CII 3 CII 3 CoHnClj 

BUTANE m \ l r 

(Tctrnmothylcthyleno ls ~ v 

dichloridc) 


i, k 


-CII 3 


Bel!. I - 152 
Il- 
ls— 


M.P. 101° (1) 

100° (2) 

150-100° (3) 
150° (4) 


Colorless cryst. (from ale. (1)) with camphoraccous odor. — Readily sublimes in open 
tubes on htg.J caa. sol. ale. ether. 

[For prepn. of C from tetramcthylcthylcno glycol (pinacol) (1:CS05) with fumg. IIC1 
(4) or with PCI 3 (5) bco (4) (5); for formn. from 2,3-dimcthylhutano (di-isopropyl) (1 *.8515) 
with CI 2 in pres, of I 2 see (4) (0).] 

0 with ale. KOII in B.t. at 130-140° gives (4) mainly 2, 3-dimethyl butadiene-1, 3 (1 :8050), 
b.p. 0S.7° (accompanied by unsatd. ethers, b.p. 130-140°) (4). [For study of behavior of 
C with aq. ale. NaOII see (3).l 

3: 4520 (1) Kahovoc, Wagner, Z. physik. Chem. B-47, 53 (1010). (2) Sohorlcmmcr, Ann. 141, 

180-187 (1807). (3) Thhehonko. J. (Jen. Chem. (V.S.S.II.) 0, 1380-1388 (1030); C.A. 31, 1011 
(1010). (1) Kondakow, J. prakl Chem. (2) 02, 1G0-174 (1000). ' (5) Couturier, Ann. chim. 
(6) 20, 443-141 (1892). (0) Silva, Tier. G, 30 (1873). 


3:4545 2,4,6-TRICHLOROBENZOIC 
ACID 


Cl 



COOII 


C;II 3 0:Cl3 


Bell. IX -345 
IXi — 


M.P. 104° (1) M.P. (contd.) 100-101° (3) 

102° (2) 100° (4) (5) 

Long ndls. from hot aq. (4); cryst. from Cello + pet. oth. — Eos. sol. alo., other, or 
CIICI 3 (5). 
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{For prepn. of C from 2,4Mrichloroanilrae {Beil. XII-G27] via conversion by diazo reactn. 
to 2,4.0-ttichiotobenzonittilc, m.p. 77.5° (l), 75° (6), thence to 2,4,0-trichlorobeczamidc 
fs.ee below) and hydrolysis of latter see {l) (4) (5) (2) {12}; for prepn. of C from 2,4,6- 
trichlorotoluene (3:0380) by oxidti. with HNOj sec {3}.] 

C on sola, m 5 pts cone. HNOj yields 0) 2,4,&*tnchloro-3-mtrobonzoic acid {Beil. IX- 
4051, cryst. from CHClj, m p. 169.2° {1) 

C with PC1 5 {5> (73% yield {2)> orwilhSOClj -V pyridine (7) gives 2,4,6-tricblorobcn2oyl 
chloride, b.p 272° {5}, 107-107.5° at 6 mm. (2), 120.1-120.4° at 3 mm (7}. — This acid 
chloride is very stable to aq (5) and is alleged to give no ester with Met)H (5). {Note, 
however, that with EtOH reacto. is 99% complete in 1 mm. {7}.) (For study of rcactn. 
of 2,4,6-tricblorobenzoyl chloride with MeMgCl (8} or MeMgBr (12) giving (50% yield 
{2}) di-(2,4,(MricWorobpnzoy\)metharie, m p. 160-161°, sec (S), with MeMgBr giving 
2,4,6-trichloroaeekiphenone, mp 51° (8) (14), sec {S}; with CtH 6 -f AlClj yielding 2,4,6- 
tnchlorobcnzophenonc, m p. 103.5°, sec (9) ] 

Methyl 2,4,6-trichlorobenzoate: unrecorded. (G -f MeOB + HCl yields no ester 

(4) {10} 1 

Ethyl 2,4,6-trichlorobenzoate: unrecorded. }C + EtOH + HCl yields no ester 

(5) ) 

@ 2,4,6-Trichlorobenzamide : m.p. 181° (1), 177° (QJ. (This amide has not been recorded 
as prepd. from the acid chloride 4- NHj; it has been obtd. only by partial hydrolysis 
()1) (6) (1) of 2 > 4,C-trichlorobenzonitni<5 (sec above)} {The amide itself is only 
slowly hydrolyzed to C by 75% HiSO* at 160° (61, but for conversion to C via HNOj 
see {11} (1) {2} ) 

<g 2,4,6-Trichlorobenzanilide : from 2,4,6-trichlorobcnzoyl chloride 4- aniline {12), 
mBs., m.p 197° (12). 

3:4545 {1} Montague, Rcc. trot. chim. 21, 3S3-3SS (1902). (2) Fuaon, Bertetti, Boss, J. Am . 

Chen See 54. 4381-1382 (1932). {3} Cohen. Dakin, J Chem . Soc 81, 1336 (1902). {4} Meyer. 

Sudborough, Bcr. 27, 3151-3152 (1894). {5} Sudborough, J. Chem . Soc. C5, 1030 (1894). ff>) 

Sudborough, Jackson, Lloyd, J. C hem. Soc. 71, 231-232 (1897). (7} Norris. Ware. J. Am Chm. 

Koc. €1, 1418- U20 (1939). {8) Ross, Fu-sou, J Am. Chem. So c. 69, 1508-1510 (1937), (9) 

Montagne, Rec tra» chim. 2C, 279-280 (1907). {10} Meyer, Ber. 28. 1259 (1895). 

{tl] Sudborough, J. Chem Soc - 67, 002 (1895). {12} Chapman, J. Chem. Soc. 1927, 1749. 

{13} Fuson, Van Campcn, Wolf, J. Am. Chem. Soc. 60, 22G9-2270 (1938). {14} Lock B6ck, 

Bcr. 70, 925 (1937). 


3:4500 2,4-DICHLOROBENZOIC ACtD CtHACIj Bed. IX -342 




Cb( ^>C00H 


164.3° 

UJ 

M.P. (conld.) 161° 

(7) 

164° 

m (3> in 

156-160° 

m 

163-164° 

(5) 

158° 


161.5-162.5' 

’ {6} 

156-158° 

(10) 

161-162° 

(20) 



Cryst. from aq., ale. 13), CsBa or CbHb + Igr. — Sublimes undecomposed in ndls, {9} 
or tfts. {10} — Eas. sol in. boilg aq. or org solv. {10}. 

(Pot prepn. of C from 2,4-cfichIorotoluenc (3:0290) by oxida with da. HNOj at 140" 
(9) (11 (SI or with IvMnO. (70% yield (1)) or by electrolytic oxide. (05% yield (3» see 
tadic. refs.; from 2,«icUotobettzaldehyde (3: 1S00) via Cannisxaro reactn see 15 )• from 
S.M.chloroanilmi; (M. V11-02U via conversion to and hydrolysis of 2,Wchlorobe‘raoni- 
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trite sec {4} (5}; from 2,4-dichlorobenzotrichloride with 95% H 2 SO 4 see (5) {11} {12}; for 
etill other misc. methods see Beil. IX-342 -f IXi-(141).} 

C. warmed at 100° with a mixt. of fumg. HNOj ( D = 1 -52) + cone. HjSO* as directed 
(13) yields 2,4*dichloro-3,5-dinitrobenzoic acid, pr. from dilute ale., m.p. 210-211® {13}, 
together with a trace of 2,4-dichloro-l^-di nitrobenzene, m.p. 103°,' insoL in NajCOj. 
[A mononitrated C, viz., 2,4-dichloro-5-nitrobenzoic acid, cryst. from 30% AcOH, m.p, 
161-163° {11}, 162° {18}, and 2,4-dichloro-6*nitrobenzoic acid, cryst. from CeH«, m.p. 
189-190° {19), have been prepd. indirectly.] 

C with PCls (14) or SOCI 2 {15) (3} yields 2,4-dichlorobenzoyl chloride, b.p. 150° at 
3-4 mm- (14), 152-155° at 30 mm. (1G), 91.9-92^° at 1 mm. {15}. (For conv. of this 
acid chloride to 2,4,2',4 , -tetrachlorodibenzoyl peroxide see {3}.] 

— — Methyl 2,4-dichlorobenzoate: oil, b.p. 132° at 15 mm., D^o — 1.572 {21}. (From 
C by conv. to NaA and htg. with Mel in MeOH for 20 bra. (73% yield {21})). 

Ethyl 2,4-dichlorobenzoate : constants unrecorded. [For study of rate of hydrolysis 

sec {17}.) 

2,4-Dichlorobenzamide: unrecorded. 

2,4-DichIorobenzanilide: unrecorded. 

3:45G0 (1) Bornwater, Holleman, Rec. Irav. chim. 31, 220-230 (1912). (2) Lock, B5ck, Ber. 70, 
923 (1937). {3} Fichter, Adler, Reis. Chim. Acta 9, 280-287 (1926). (4) Gombcrg, Cone. 
Ann. 370, 183 (1909). (5) van der Lande, Rtc. trav. chim. 61, 103 (1932). {0} Gainnann, 
Hartmann, J. Am. Chan. Soc. C3, 2294 (1641). (7) Wynne. J. Chan. Soc. 193C, 703. (S) 
Cohen, Dakin, J. Chan. Soc. 79, 1129 (1901). {9} Lcllmann, Klotz, Ann. 231, 315-310 (1885). 
{10} Krauss, Ber. 37, 221 (1904). 

{11} VilHger, Ber. Cl, 2598 (1928). {12} Gcr. 234,290, May 4, 1911; CaU. 1011, 1 1507. (13) 
Borsche, Bahr, Ann. 402, 90-91 (1914). (14) Cohen, Briggs, J. Chan. Soc. 83, 1213-1214 (1903). 
(15) Norris, Ware. J. Am. Chan. Soc. Cl, 1418 (1939). (1C) B.AJ3.F. Ger. 331, GOO. Jan. 10, 1921 
[C.A. 15, 2102 (1021)]. (17) Blakey, McCombie, Sudborough, J. Chem. Soc. 192C, 2S63-2S08. 
(18) Grimm, GQnther, Tittus, Z. physik. Chan. B-14, 184 (1931). (19) Ruggli, Zaeslin, Udr. 
Chim. Ada 19, 439 (193C). (20) Roberta, Turner, J. Chan. Soc. 1927, 184C. 

(21) Samant, Ber. 75, 1011 (1942). 

3:4580 3,5-DICHLOROPHTHAHC Cl CsH^Clz BeU.K-817 



[See also Z,5^Hchlorcrphthalic anhydride (3:2375).] 

Colorless ndls. or tbls. frpm aq. HC1; readily sol. in cold ale., ether, or acetone, but 
spar. sol. in CeHg or CHClj even on boilg. 

[For prepn. of C from 3,5-dichlorophthalic anhydride (3; 2375) on boilg. with aq. see 
(1) (2); from aq. soln. of NH»HA by passing in HQ gas see (1) (2); from 3,5-dichloro-l,2- 
dimethylbenzene [Beil. V-364] (itself obtd. in good yield from dimethyldihydroresoreinol 
(“ methone ”) (1:0768) with PCI 5 in CHClj (2) (3)) by oridn. with dil. HNO* in s.t. at 
190-200° see (2).] 

Salts. NH^HA, spar. sol. aq., ea s. prepd. by mixing aq. solns. of (NH«)jA + 0; AgA 
white curdy ppt. from warm aq. soln. of (NH<) 2 A by addn. of aq. AgNOj. 

Esters. Dimethyl 3-chlorophthalate and methyl hydrogen 3-chloropbthalate are un- 
reported: diethyl 3-chlorophthalate (from AgsA. with EtI in dry ether) is oil, b.p, 312- 
313° at 760 mm. (2); ethyl hydrogen pht hala tc is unreported. 
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£' on htg. alone (1) or with AcCl (2) yields 3,5-dicblorophthalsc anhydride (3:2375), 
m.p. 89’. 

3*.i5S0 (I) tValdmann, Schweak, Ann 487, 293 (1&31). (2) Ctossley, LeSueur, J. Chm- Soc. 
81, 1636-1537 (1902). (3) Cross! ey, LeSueur, J. Chtm. Soc. 82, 826-827 (1902). 


3:4600 2,6-DlCSLOROSYROQOTNOIfE 
(m-Dichlorohydroquinone) 

M.P. 165° Ul 

164“ (2) 

103-164° (3) 

103° (4) 

101-163° cor. (7) 

161° (5) 

157-158° (G) 

{Sec also 2 f G-dichlorobm2oquinone-l t 4 (3:3750).] 

Colorless Ifts from dil. ale.; n die. from aq. or CsHa. — .Sublimes 

[For prepn. of 0 from 2,6-dichlorobenzoquinone-l ,4 (3:3750) by rcductn. with SO 2 
in aq, sec (80% yield (5)) (0) (7) (note, however, that the quinone in dil. aq NaOH under 
Na with SO 2 is m part reduced to and in part eulfoOated to mono- and disulfonic acida 
(8))j from 2,4,0-tricWorophcnol (3: 1673) in 2 N H;SO« on electrolytic oxidn. see (4); from 
3,5-dicMort>-4-hydrQxybcnzaldchydc (3:4400) in N KOH vnth IfjOa fee (3); from eodium 
benzoquinono*l,4-sulfonalc with cone. HCi above 20“ in CO 3 (below 20° chtorohydroqui- 
noncsulfonic add results) ecc (1) (0).J 

[For use of 0 as antioxidant and gum inhibitor in cracked gasoline see (10); for use in 
nq. petroleum emulsion as msccticidaf oil Bpray see (il); for use as vulcanization accelerator 
see ( 18 ).} 

6 on oxidn. with CrOj (12) or with excess aq. FeClj on warming (3) yields 2,6-dich!orx> 
bcnzoquinonc-1,4 (3.3750) (the intermediate quinhydronc cpd. f brown powder or pr. or 
dark ndk (5), ra p. 135° (13), may separate with insufficient oxidant). (For studies on 
oxidn.-reductn. potential of Bystem: C + 2 I 6-dichlorobcnzoquinonc-l,4 (3:3750) see 
under latter ] 

iU in c one. H*SO< with chloral hydrate (3:1270) (2 moles) gives (64% yield (24)) 5,7- 
dich5oro-Ohydrovy'2,4-fcw-(trichloromcthyl)benzdioxin-l>3, colorless pi. from boilg. ale., 
CHCU, Cell*, or pet. cth , m p. 114-115° (I4).[ 

2,C-DlcHorohydfoquLncne diacetate: ndla. and pr. from aq ale., m p. 08° (2). 

85-66“ on rap. htg , 111-113° on slow htg. (15), 75 5° (7), 66 5° (16). (The reasons 
for these divergences appear never to have been explained.) {From 0 with AcjO 
(10) (15).] 

2,6'Dlchlorohydroquinoae dibeazoate : colorless ndla. from ale , m p. 105° (16). 
{From 0 on htg with IUC1 (16).] 

<9 2,6-Dichlorohydroqulnone dimethyl ether: m p. not reported. [From C in dil. aq. 
alk. with M<^O t (17); this prod, with 3-4 pta. cold furag HXOj niiro/e* yielding 
(17) 2,G-dichloro-3 ( 5-dinUrohydroquinone dimethyl ether, colorless crvst from ale 
m.p. 121-123“ (17) ] ’’ 


CsH^OjCIz Beil. VI - 850 
VXj-(417) 
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3:4C00 {1} Seyewctz, Compt. rend. 156, 002 (1913). (2) Kchrmann, Tieslcr, J. prakt. Chm. 
(2) -40, 481 (1889). (3) Dakin, Am. Chan. J. 42, 491 (1009). (4) Tjchtcr, Stocker, Ber. 47, 
2016 (1014). (6) Conaut, Ficscr, J. Am. Chan. Soc. 45, 2202-2204 (1923), (C) Faust, Ann. 140, 
165 (1869). (7} van Erp, Ber. 58, 605 (1925). (8) Dodgson, J. Chem. Soc. 1930, 2498-2502 
(9) Scyewetz, Paris, Bull. soc. chim. (4) 13, 489-490 (1913). (10) Clarke, Townc (to Texas Co) 
U.S. 2,023,871, Dec. 10, 1935; Cent. 1930, I 2671; C.A. 30, 951 (1930). 

(11) Yates (to Shell Development Co.), U.S. 1,778,240, Oct. 14, 1930; Cent. 1931, I 2799; 
C.A. 24, 5928 (1930). (12) Den Hollander, Jtec. Irav. chim. 39, 481-482 (1920). (13) Ling, 
Baker, J- Chem. Soc. 63, 1321-1322 (1893). (14) Chattaway, Calvct, J. Chan. Soc. 1928, 
2916, 2918. (15) Ling, J. Chan. Soc. Cl, 660 (1892). (16) Levy, Ber. 10, 1445-1446 (1883), 
(17) Kohn, Marbcrger, Monateh. 45, 654-656 (1924). (18) Fisher (to Naugatuck Chem, Co.), 
French 740,978, Feb. 3, 1933, Cent. 1933, I 3134. 


3:4010 6-CHLORO-2-HYDROXYBENZOIC COOH C 7 H 5 0 3 C1 Beil. X- 104 
acid ci/Non Xr- 

(O-Chlorosalicylic acid) 

M.P. 100° (1) 

Colorless ndls. from aq., grad, turning red in air. — Sol. in aq. and most org. solvents; 
not volatile with steam. 

[For prepn. of C from G-chloro-2-ammobcnzoic acid (C-chloroanthranilic acid) (Beil, 
XIV-3G6, XIVj-(548)J by diazotization and boilg. with aq. (m-chlorophcnol (3:0255) 
is also formed) sec (1).] 

0 with FcCh soln. gives violet color. 

For NH4A, KA, BaAj, AgX, all sol. in aq., see (1). 

(The methyl ether of C, viz., G-chIoro-2-raethoxybenzoic acid, m.p. 141° (2), has been 
obtd. indirectly from 2-chloro-C-metboxytoluenc (Beil. VI-359] by KMnO< oxitln. (2).] 
[For esterification of C with glycol monoetbere and use of prods, as plasticizers sac (3).[ 

3:4610 (1) Cohn, Mitt. Technol. Gewcrb.-Mwi. Wien II, 178-182; Cent. 1901, II 925. (2) Ull- 
mann, Panchaud, Ann. 350, 113 (1906). (3) Grothcr, Du Vail (to Dow Chem. Co.), U.S. 2,23-1,374 
March II, 1041; C.A. 35, 3738 (1941). 


3:4012 DI-(£-CHLOROPHENYL) ACETIC 
ACID 


M.P. 100.0-100.5° u.c. (1) 
103-104° (2) 


C14II10O2CI2 


a O\ 

<y 


CH.COOH 


BeiL SJf. 953 


Colorless cryst. from dil. flic. Ncut. Eq. = 281. 

[For prepn. of C from l,l,l-tricliIoro-2,2-6i8-(p-chlorophenyl)cthane (" DDT ") (3:3298) 
by action of excess Ba(0H)2-8H20 in ethylene glycol under reflux for 10-12 hrs. (33% 
yield) see (1); from l,l-dichIoro-2,2-5w-(p-chlorophcnyl)cthyIene (3:2438) by similar 
treatment (I) or with ale. KOH in s.t. at 150-100° for 24 hrs. (57% yield (2)) scejndic. 
refs.; for prepn. of C from chlorobenzene (3:7903) by condensation with glyoxylic acid 
monohydrate (HO ^CH.COOH in pres, of cone. + fuing. H2SO4 at 20° (18.6% yield) 
bocJI).] 

0 with KOH in ethylene glycol refluxed 10-12 hrs. loses CO2 giving aim. 100% yields 
(1) of 4,4 / -dichlorodipbenylmcthane (3:1057), m.p. 55°. 

Note that C Is one of the metabolitic prods, obtd. from the urine after administration 
of “ DDT " (3 : 3298) to rabbits. 
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3 -.4612 (1) White, Sweeney, V S. Pub. Health Repts. CO, 66-71 (1945). (2) Gruxamitt, Buck, 
Jenkins, J. Am. Chem Soe 6t, 156 (1945). 


COOH 

3:4615 6-CHLORO-3 -METHYLBENZOIC Ci/\ C s HtO/CI 

Acm iju 

M.P. 1G7° u.c. U) (2) 

163-166° {3) 


Beil. IX - 479 
JXj — 


Colorless ndls. from aq. or ale. 

(For prepn. of C from 6-ckl oro-3-me thyl acetophenone [Bed. VII-307] by oxidn. with 
KMn04 or dil. HNO3 see (1); from /3-chIoroethyl G-chloro-3-methyIphenyl ketone (2) by 
oxidn. at 300° with mixt. of equal pts. cone. HNO3 (D - 1.42) and water see (2); from 
p-chlorotoluene (3*8287) in CSs with oxalyl (di)chlondo (3:5060) •+* A1C1 3 for 20 hrs. at 
room temp, see {31 ) 

(C with 6 pts. SOCl» gives (aim. quant, yield (3)) 6-chloro-3-methylbenzoyl chloride, 
b.p. 165-167° at 85 mm. <3).J 

C on oxidn with KM11O4 yields (1) (3) 4-chlorobenzenedicarboxyhc acid-1,3 (4-chloro- 
lsophthahc acid) (3*4980), m.p. 286° uc. (1). 

3:4615 (l) Claus, J prakl Chem. (2) 46, 27 (1892) (2) Mayer, Mailer, JBer. CO, 2281 (1927). 

(3) Scholl, Meyer, Keller, Ann. 513, 20S (1934). 


3:4630 2,4,5-TRICHLOROBENZOIC 
ACID 


M.P. 168° (1) 

164-105 ° (2f 
163° (3) 

162-164° (4> 
1CO-1G3 0 {6) 



CjHjOiCU 


BeU. IX - 345 
EW141) 


Ndls. from aq. or dil. ale. — Aim. insol. cold aq , eas. sol. cold abs. ale. (4). — Sublimes 
in ndls. (4). 

(For prepn of C from 1 ,2,4-tnchlorobenzone (3 *.6420) via nitration, reduction, conversion 
via diazo react n. to 2,4,5-trichIorobenzomtnfe, m.p. 104° (I), and subsequent indirect 
hydrolysis see {!); from 2,4,5-trichlorotolucne (3-2100) by ovicin. with HN0 3 (4) (6) or 
CrOj (5) sec (4) {5} (6); from 2,4,5-bcnzotrichloridc via htg. with oq. m s.t. at 2G0° see 
(3); from 3,4-dichlorobenzoic acid (3:4925) + Ca(OCI) s sec <3); from HNO3 oxidn. of 
certain fractions of chlorinated isopropylbenzene (cumene) see (2) ) 

For salts, viz., CaA{.2H20; SrAs-4HiO; BaAj.7HjO, sec (3). 

G on nitration with hot mixt. of equal vote. cone. HNO* + cone. H2SO4 yields (3) 24 5- 
tricbloro-x-nitrobcnzoic acid, ndls. from aq., m.p. 220° {3). 

C with PC1 S (3) or SOCI2 (l) yields 2,4,5-trichlorobcnzoyl chloride, b.p. 272° si. dec (3) 
125° at 2 mm. (1); m.p. abt. 28° (1), 41° (3). 

— — Methyl 2,4,5-trichlorobeazoate : unrecorded. 

Ethyl 2,4,5-trichiorobenzoate: from C 4- EtOH + Ha {3); m.p. 65° (1) (3). 

® 2,4,5-Trichlorobenzamide : from 2,4,5-trichlorobenzoyl chloride + cold cone. NILOH 
(3), ndls. from Celle, tn.p. 167.5° (3), 168° (1). (For conversion of this amide to & 
via HNOs sec (1).J 
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3:4630 (1} Baker, Tweed. J. Chan. Soc. mil, 800. ,oV «-*-* ” •- 

e* B%s. 8, No | r -7f 7" - -j 

{3) Beilstein, * . IV. • I 

(1902). <5> J ll \ .i 

273, 494 (1935). , 


3:4650 2,3-DICHLOROBENZOIC < ( ^ >CQOH C7H4O2CI2 Beil. IX -342 
ACID Cl Cl IXi— 

M.P. 168.3° cor. (1) 

166° (2) 

1G4° (3) 

163° (4} 

Cryst. from CgHg or from 30% AcOH (1). 

[For prepn. of C from 2,3-dichlorotoluene (3:6345) with alk. KMnO* (1) (2) or with 
dil. HNO3 in s.t. at 140° (2) (4) 6ee (1) (2) (4); from benzoic acid (1:0715) by chlorination 
with ICCIO3 + HC1 (3) (6) or with Ca(OCl) 2 (7) see (5) (6) (7).] 

For f.p./compn. data on mixts. of C with 2,5-dichlorobenzoic acid (3:4340), m.p. 154.4°, 
see (1). 

' C on htg. with lime yields (6) o-dichlorobenzene (3:6055). 

e is unaffected by cone. H2SO4 at 300° (6) and scarcely affected by htg. with fumg. 
HNO3 (10). — However, C dislvd. in boilg. non-fumg. HNOs and treated as directed (10) 
with cone. H2SO4 yields 2,3-dichloro-x-nitrobenzoic acid, m.p. 214-216° u.c. (10). 

C with PCI5 yields (8) 2,3-dichlorobenzoyl chloride, b.p. 140° at 14 mm. (8). [This acid 
chloride is formed during chlorination of benzoyl chloride in presence of FeCla where it 
constitutes 23% of the dichlorinated fraction {8).J 
Methyl 2,3-dichlorobenzoate: unrecorded. 

Ethyl 2,3-dichlorobenzoate: m.p. unrecorded. [For study of velocity of hydrolysis 

see (9)1 

2,3-DichIorobenzamide: unrecorded. 

2,3-Dichlorobenzanilide : unrecorded. 



"7, 162(1887). 
'hem. Soc. 79, 
-1627 (1887). 

(9) Blakey, 
Ber. 20, 1624 


V4G10 6-CHLORO-2-METHYLBENZOIC 
ACID 


COOH 

/\CH3 C 8 H,0 2 C1 


>4?. i68^-l 69 * S ° (!) 

’ 168 ° 

titatas ^ r0ID a ^ c ‘ 

„. ^ foe materials of m.p. 130° (3) and 137° (4) formerly supposed to have been 
^^yj eve djV) to have been mixtures of C with the isomeric 4-chloro-2-methyl- 

\ 5-chloro-2-methylaniline [Beil. XII-835, XII j- (384)1 v i a conv. 

■Ui ^y^^^Sonitrile (1) (2), ndls. from pet. ether, m.p. 48° (2), 45-46° (I), and 
DTv ^th 70% H2SO4 (2) see indie, refs 1 
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SOLIDS 


3 : 4070 - 3:4673 


[C yields (no details) an acid chloride which with C 6 H6 -f AiClj in CSz gives (2) 5-chIoro- 
2-methy lbeozoph en one , m.p. 41” (2), b.p. 101° at 12 mm. {2}.] 

C on oxidn. with KMaO< yields (l) 4-chlorophthalie acid (3:4390), m.p. 151° (1). 


Methyl B-chlorO'2-methylbenzoate : unreported. 

Ethyl 6-chlaro-2-methylbeo2oate: b.p. unreported, D\° ~ 1.162S (1), n?f e ° « 

1.524S3 \\). 

— — 6-Chloro-2-methyl beazamide: unreported, 

3;46<Q (l) vac. Auwers. Harrc?, Z physik. Chem A-143, 16-18 (1929). (2) de Diesb&ch, Dobbel- 
maan, Hdv Chun. Ada 14, 375 (1931). (3) Claus. Bayer, Ann. 274, 308-309 (1SQ3). (4) 
Claus, Stapelberg, Amt, 274, 311 (1893). 


3:4672 2,3,5-TRICKLOROBENZO- 
QtJINONE-1,4 



QHOsClj Bell, vn - 634 
VHH347) 


M.P. 160-170° 
1G8° cor. 
165-166° 
165° 

164-160° 

103-164° 

163° 

162 163’ 


U) 

(2) 

(3) (10) (17) 

(4) 

(5) 

( 22 ) 

(30) 

(6) (7) 


Yellow Ifts. from alcohol; reddish yd. Ifts. from CHCL/lgr. — Insol. cold aq.; spar, 
sol. cold ale.; caa. sol. hot ale. or ether. — 0 is subhmable {for 6tudy of sublimation press 
see (S) 1 

(For studies of heat of formation see (9); for studies of heat of combustion see (10) (11).} 
{For studies of bactericidal octn. of C sec (12); for patent on use of C as vulcanization 
accelerator see (13) } 


PREPARATION OF C 

From 2,3,6-trichlorohydroquinone. [For prepn. of C from 2,3,4-trichIorobydroquinone 
(3:4052) by oxide , c.g., with CrOj at 0° (10), cone. HNOj (14) (5) see indie, refs.) 

From phenol or chlorinated phenols. {For prepn. of C! from jlhenol (1 : 1420) via sulfona- 
tion followed by oxidn with KClOj -f- HCI see (3) (15) cf, (22), note that by this method 
both C and 2,3,5,6-tetrachIorobcnzoquinone-l ,4 (“chlorand ") (3.4978) are produced; for 
sepn. of C from latter sec (5) (16)-1 

{For prepn. of C from 2,3,5-trichIoropheool (3:1340) or from 2,3,6-trichlorophenol 
(3:11C0) with fumg HNOj on protracted htg. (17), or from 2,4,6-trichlorophenoI (3:1073) 
with mitt, of cone. HNOj + cone. HCI boiled for a few minutes (2), or from 2,3,4,6-tetra- 
chlorophcnol (3:1GS7) by o»dn with 5 wt. pts. fumg HNOj (70% yield (l)),see indie, 
refs} 

From amines, aminophenols, etc. {For formn. of 0 from aniline during electrolytic 
oxidn. in HCI coin sec (18); from p-aminophenol hydrochloride with Ca{OCl) 2 solo, see 
(10); from 2,3,54 richlnro-4-aroinophenol hydrochloride by action of Br t (20) or NaQBr 
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(30) ; from benzal p-nnisidine or benzal p-phenetidine by treatment with /er-AmOCl (3 : 9287) 
followed by subsequent oxidn. with KsCr207/H2S04 see (4).] 

From various derivs. of C by hydrolysis. [For formn. of C from various imide derivs. 
of C by acid hydrolysis, e.g., from the corresp. N- (p-chlorophenyl ) imide [Beil. XII-611] 
(21), JV-(2,4 J fr-trichlorophenyl)imide [Beil. XII-628] (22) (7). or A'-(2,4-clinitrophenyl}- 
imide (Beil. XII-754] (23), sec indie, refs.) 

From miscellaneous sources. [For formn. of C from CgHg (1:7400) by oxidn. with 
CrChCk/AcOH (24), from copper salt of quinic acid [Beil. X-535, Xi-(270)] by oxidn. 
with Mn02/NaCI/H2S04 (14), or from bcnzoquinonc-1,4 (1:9025) with CI2 (25) see indie, 
refs.] 

CHEMICAL BEHAVIOR OF C 

Reduction. C with aq. SO2 (5) (14) (15) (16), or C in ether soln. with aq. SO2 (1) reduces 
to 2,3,5-trichlorohydroquinone (3:4052). [Note that this reaction is used (16) to separate 
C from 2,3,5,6-tetrachlorobenzoquinone-l,4 (“ chloranil ") (3:4978) since the latter is 
but slowly reduced by aq. SO>.] [For studies of oxidn.-reduction potential of system C + 
2,3,5-trichlorohydroquinone (3:4052) sec (6) (26) (27).] 

Oxidation. C with strong HNO3 on digestion is degraded with formn. of trichloro- 
nitromethane (“ chloropicrin ”) -f- CO 2 05). 

Chlorination. [0 with CI2 reacts only very slowly; however, C with CL + I2 + aq. 
(15), or C with CI2 + HC1 (28), gives 2,3,5,6-tetrachloro-benzoquinone-l,4 (“chloranil") 
(3:4978).] 

Reaction with HC1. C with cone. HCI on protracted boilg. (29) (3), or C with fumg. 
HC1 in s.t. at 130° (30), gives 2,3,5,6-tctrachlorohydroquinone (3:4941). 

Behavior of C with other inorganic reactants. With aq. alkali. [C with dil. aq. KOH 
turns green and then dis. to a red-brown soln. from which upon acidification is pptd. 
(5) 2,5-dichloro-3,6-dihyroxybcnzoquinone-l,4 (“ chloroanilic acid ”) (3:4970).] 

With aq. K 2 SO 3 . [C dis. in warm aq. K2SO3 or KHSO3 and on cooling ppts. (31) the 
potassium salt of 2,3,5-trichlorohydroquinoncsulfonic acid-6 [Beil. XI-300]; the mother 
liquor conts. a cpd. which on boilg. with KOH gives (31) the salt of 2,5-dihydroxybenzo- 
quinone-l,4-disulfonic acid-3,6 [Beil. XI-353].] 

With NH 3 . [C with ale. NH3 reacts vigorously yielding (3) a dark soln. from which 
can be obtd. in small amt. 3,6-dichloro-2,5-diaminobcnzoquinone-l,4 (“ chloramlanude ") 
[Beil. XIV-144].] 

With PCls. [C with PCI5 + POCI3 in s.t. at 180-200° gives (5) hexachlorobenzene 
(3:4949).] 

Behavior of C with organic reactants. With -phenol , C with It phenolate (2 moles) 
at 100° for 20 min. gives (32) 3-chloro-2,5-diphcnoxyBenzoquinone-l,4, or. tbls. from ale., 
m.p. 169-170° (32). 

With 2,8,5-lrichldrohydroquinone. C (1 mole) with 2,3,5-trichlorohydroquinone (1 mole) 
(3:4052) in CHCI3 soln. gives on evapn. (6) (33) the corresp. quinhydrone, green-black 
cryst., m.p. 114-115° (6) L 103° (33). 

With acetyl chloride. C with AcCl in s t. at 160-180° gives (5) 2,3,5,6-tctrachlorohydro- 
quinone diacetate (cf. 3:494.1). 1 

TFtfft aniline. [C (1 mole) with aniline hydrochloride (1 mole) in AcOH on boilg. and 
subsequent partial evapn. (34) cf. (35) gives (66.5% yield (34)) 2,3,5-tnchloro-6-anilino- 
benzoquinone-1,4 [Beil XIV-137], blue lfts. from hot ale., but without def. m p. (35). 

C with aniline (excess) in ale. (30) (35) or AcOH (35) gives, however, 2,5-dichloro-3,6- 
dianilinobenzoquinone-1,4 [Beil. XIV-144, XIVi-(421)], yel.-brown metallic lfts. from 
C 6 H e , m.p. 290° (35), 285-290° (30).] 
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SOLIDS 


3:4672-3:4675 


With iriphenylphosphine. C with 20% soln. of (CgHjJsP in CHCI3 gives (36) wine-red 
color; note, however, that a very similar behavior is shown by 2,3,5,6-tetrachlorobenzo- 
qumone-1,4 (“ chloraml”)- 

3:4672 (l) Biltz, Giese, Btr. 37, 4015-4017 (1904). (2) Leger, Bull. soc. chim. (4) 3, 581-582 
(1908). (3) Knapp, Schultz, Ann 210, 174-176, JSO-1S1 (1881) (4) Musante, Fusco, Gazz 

chim. ital. CO, 047-648 (1030) (5) Graebe, Ann 146, 22-30 (1S08). (0) Conan t, Fjeser, J- 

Am. Chem. 80 c. 45, 2206-2207 (1923). (7) Bradficld, Cooper, Orton, J Chem. Soc. 1927, 2858- 
2859 <S) A. S. Coahd go, AI. S. CooLdge. J Am. Chem Soc 49, 104-104 (1927). (9) Sjostr&n, 

Svcnsk Rem. Tui 48, 121-121 (1936), Cent 1937. 1 58, C.A 30, 6634 (1936). {10} Valour, 
Ann. chim (7) 21, 496-497 (1900) 

(11) SnUjtoslawaki, Stnrezewska, J. chxm phyt 22., 399-401 (1925). (12} Morgan, Cooper, 
J. Soc Chem Ind 43-T, 352-354 (1924). (13) Tisher (to Naugatuck Chem. Co ) French 740.978, 
Feb. 3, 1933, Cent 1933 I 3134, C A 21, 2S4S (1033). (14) Stadeler, Ann 69, 301. 322 (1849). 
{15} Stenhouse. Ann , Suppl C, 209-212, 216-219 (1868). (1G) Graebe, Ann 263, 28-30 (1S9I). 
(17) Lampcrt, J prakt Chem (2) 33, 382-383 (1886). (18) Erdelyi, Bcr. 63, 1201-1202 (1930). 
(19) Schmitt, And resen, J prakt Chem (2} 23, 436-437 (lbSl). (20) Schmitt, Andresen, J. 
prakt . Chem (2) 24, 429. 434 (1881). 

{21} Jacobson, Cent. 1S9S. II 36. (22) Orton. Smith, J. Chem. Soc 87, 395-390 (1905). (23) 
Jlfivcrdin, Crepieux, Bcr 3C, 3268 (1903). (24) Carstaxyen, Ber. 2, 633 (I860) (25) Woskres- 

seraki, J prakt. Chem (1) 18, 420 (1839). (26) Conant, J. Am Chem Soc. 49, 293-297 (1927). 
(27} Kvatnes, J Am Chem. Soc 56, 667-670 (1934) (28) SchulolT, Austrian 127,813, April 25, 

1932. Cent 1932, II 924, C A 26, 4348 (1932) (29) Levy, Schultz, Ann. 210, 154 (1881) (30) 

Andre&cn, J prakt Chem (2) 28, 422-127 (1883). 

(31) Graebe, Ann 146, 55-59 (1868). (32) Jackson, Gnndley, Am Chem. J. 17, C53-651 
(1895) (33) Ling. Baker. J Chem Soc 63, 1322-1323 (1893). (34) Brass, Papp, Ber. 53, 
458 (1920) (35) Niomeyer, Ann 228, 337-338 (1886) (36) Schdnberg, Ismail, J. Chem. Soc. 

mo, 1374-1378 


COOH 


3-CHLORO-4-HYDROXYBENZOIC 

ACID 


c t h*o,ci 


Beil. X- 175 
Xi- 


M.P. 1GD-170" 
1GG° 
1G5-1GG 0 
104-105° 
1G4° 


(I) (2) 

(3) 

(4) 

{5> 

(0) 


Colorless ndls. from aq.; spar. sol. cold but ea 3. sol. hot aq.; eas. sol. ale., ether; very 
eas. sol. acetone; spar, sol C 4 H 6l CHClj, Igr. — Sublimes undecomposed. {For study of 
joniz, const, at 25°_see (9).) 

(For prepn. of C from p-hydrovybenzoic add (1:0840) with aq. HC1 4- 30% H 2 0 2 
(G0-00% yield (G)) or m Na : COi soln. with Cl 2 (100% yield NaA (7)), or in AeOH with 
KClOj + HCl (8), or with SbCfc on warming (I), see imlic. refs.; from 3-amino-4-hydroxy- 
benzoic acid (Beil. X1V-597] via diazotization and use of Cu 2 Cl 2 reactn. see (4); from o- 
chlorophcnol (3'59SG) in CCi 4 with ale. alk. in s t. at 1 25-130" see (5); from methyl 3- 
cldoro-4-hydroxy benzoate (sec below) by hydrol. with 40% KOH see (2); from 3-cbloro- 
4-)jydrotyboa2onjtrifc> (3) via hydrol. with acid see (5}.J 
0 in aq, soln. gives with I’cCLj a brown ppt. ( l). 

|0 with PCU (2 moles) followed by treatment of the intermediate acid chloride with 
aq. yields (1) 3,4-dichlorobcnzoie acid (3:4925); 0 on warming with SbCU (2 moles) vields 
(1) 3,5-dichloro~l-hydro , cybenzoic acid (3:4950).| ' '* 

(For studies of bactericidal actn. of 0 or its derivatives see (10) |ll) (12) (13) (14) ] 
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@ Methyl 3-chloro-4-hydroxybenzoate : ndls. from dil. ale. or lgr., m.p. 107° (2), 106- 
107° (4). [From C in MeOH with HjSO^ ( 4 ) or from methyl p-hydroxybenzoate 
(1:1549) with SO 2 CI 2 (2).] [For reactn. of this prod, with acetobromglucose see [10); 
for studies of bactericidal power see [ 11 ).] 

Ethyl 3-chloro-4-hydroxybenzoate: ndls. from dil. ale., m.p. 77-78° (2). [From 

ethyl p-hydroxybenzoate (1 : 1534) with SO 2 CI 2 (2); for use as disinfectant see (14).] 

3-Chloro-4-methoxybenzoic acid (3-chloroanisic acid): scales from dil. AcOH, 

m.p. 214-215° (16), 213° (4) (15), 212-214° (17). [Prepd. indirectly from 3-chloro-4- 
methoxybenzamide with HNO 2 (15), from 3-chlon>4-methoxytoluene by oxidn. with 
Cr0 3 /AcOH (16) or alk. KMnO< (17).] 

3-Chloro*4-hydroxybenzamide : ndls. from acetone + ether, m.p. 181-182°; (3). 

[Prepd. indirectly from 3-chloro-4-hydroxybenzonitnle with dil. H 2 SO 4 at 160° (3).] 

3:4G75 (1) Lossner, J. prakt. Chem. (2) 13, 432-135 (1876). (2) Mazzara, Gazz. chim. Hal. 22, 
I 385-387 (1899). (3) Biltz, Ber. 37, 4035H1036 (1904). (4) von Auwera, Ber. 30, 1473-1474 
(1897). (5) Hasse, Ber. 10, 2192-2194 (1877). (6) Leulier, Pinet, Bull. soc. chtm. (4) 41, 1364- 
1365 (1927). (7) Tishchenko, J. Russ. Phys.-Chem. Soc. CO, 163-162 (1928); Cent. 1928, II 763; 
C.A. 22, 3397 (1928). (8) Chem. Fabrik von Heyden, Ger. 69,116; Friedldnder 3, 847. (9) 
Coppadoro, Gazz. chim. ital. 32, I 554 (1902). (10) Sabalitschka, Arch. Pharm. 2G7, 675-685 
(1929). 

(11) Sabalitschk — - - - — • ~ - * * 

20, 3060 (1926). 

I 2670-2671; C.A 

II 271. (14) Sabalitschka, Bflhn, Ger. 592,826, Sept. 11, 1930; Cent. 1934, 1 3369. (15) Gattcr- 
mann. Ber. 32, 1118, 1121 (1899). (10) Schall, Dralle, Ber. 17, 2529 (1884). (17) Peratoner, 
Vitale, Gazz. chim, ital. 28, 1 217 (1898). 


Cl COOH 

3:4680 8-CHLORONAPHTHOIC 
ACID-1 


M.P. 171-171.5° 

id 

170-170.5° 

in 

109-170° 

(2) 

168-169° 

(3) 

167-108° 

(3) 

167° 

<41 (SI 



Beil. IX - 651 
IXi-(276) 


Cryst. from CgHe (2), scales from ale. (4). — Subl. in ndls. (4). 

[For prepn. of C from naphthalic acid (1:0890) via conv. with Hg(OAc )2 to anhydro- 
8 -hydroxymercuri-l -naphthoic acid and subsequent reactn. with CI 2 in AcOH see (1) (3) 
( 6 ) (7) cf. ( 8 ); from 8 -aminonaphthoic acid-1 [Beil. XIV-534, XIVi-(623)] via diazotization 
and reactn. with CuCN see (4); from o-naphthoic acid (1:0785) with CI 2 in AcOH contg. 
I 2 see (4); from 8 -nitronaphthoic acid-1 [Beil. IX-653] (3) with SOCI 2 in CsHg (some di- 
chloronaphthostyril also being formed) see (3); from 8 -chloro-l-naphthonitriIe (see below) 
by hydrolysis see (9); from 8 -chloro-l-naphthoamide (see below’) by hydrolysis with 
Ac0H/H 2 S0 4 + NaN0 2 see (5) (2).] 

G with CI 2 in AcOH contg. I 2 yields (4) (1) 5,8-di chi or onaphthoic acid-1 [Beil. IX-651], 
scales from ale., m.p. 186-187° (4) (1). 

C with PCls yields (5) 8 -chloro-l-naphthoyl chloride (props, not reported). 

C with cold red fuing. HN0 3 yields (10) (11) S-chloro-5-nitronaphthoic acid-1, lfts. or 
ndls. from ale., m.p. 227° (10), 225-226° (11). [This prod, with Cu bronze in boilg. toluene 
for 3 hrs. yields (11) 5-nitronaphthoic acid-1 [Beil. IX-652], m.p. 241-242°. 

Salts. CaA 2 . 2 H 2 0 ; ndl 3 . sol, in 42 pts. cold aq. (4). 



121 


SOLIDS 


3: 4680-3 1 4600 


Methyl 8-chJoro~l-naphtboate: oil, b.p. I8S-IS3® at 16.2 mm. {2). {From 0 

with ethereal disxomethaae (2).) 

® Ethyl 8-cbloro-l-naphthoate: ndls. from ale., m.p. 50° (4), 49-50° {5). {From dry 
AgA with EtI at 100° (4) or from acid chloride (above) with NaOEt (5J.J [For reactn. 
of this ester with Cu bronze at 290° yielding diethyl 1, l'-binaphthyl-8 ? 8-djcarboxyIate, 
m.p. 183*, see (5) (3); for reacta. of the ester with 1 -bromonapht hale ne -f Cu bronze 
at 290° yielding ethyl l.l'-bwaphthyl-S-carboxylaic, m.p. 146®, see (9); for reactn.. of 
this ester with 2-bxomonaphtlia!ene + Cu at 290° yielding ethyl l,2'-binaphtbyl-8- 
carboxylate, m.p. 105°, see {9}.} 

8-Chioro-l -caphthonitnle : ndls. from MeOH, m.p. 150-131° (9}, 145-146° (2), 

b.p. 200° at IS mm. {9), 242-244° at 15.5 mm. (?) {2). (From S-chloronaphthylamine-1 
{Beil. XII-1256} via diazotization and reacta. with CuCN (yields: 57% (5), 22% 
(2)) (9).] 

8-Chloro*l-naphthoimide: ndls. from ale., m.p. 203.5° (5). [From the nitrile 

(above) by hydrolysis with AcOH/BiSOi (5) 1 

3;45S0 (l) Whitmore, Fox, J, Am. Chan. Soc. 51, 3363-3367 (1929). (2) Bergnaann, Rinshberg, 
J . Chem Soc. 193C, 334 (3) Rule. Barnett. J Chem. Sac. 1932, 175-179. (4} Eckatrand, J. 

prakl. Chem. (2) 38, 150-151 (1888). (5) Kalb. Ber. «„ 1726-1728 (1914) (6) CorbcMni, 

Barbari, Giam. c him. and. applicate 15, 335-337 (1933>. Cent. 1933, II 2818; C A 27, 5737 (1933). 
(7) Corbelhm, Ital. 332.963, May 19, 1934. Cent. 1937, 1 2460. (8) Leuck, Perkins, Whitmore, 
J. Am. Chem. Soc . 51, 1831-1836 (1929). (9) Meisenhekner, Beisswenger. Ber. 65, 32-42 (1932). 
(10) Eckstrand, J prakl. Chem. (2) 38, 253-254 (188S). 

(11) Rule, Pursell, Brown, J Chem . Soc. 1934, 168-171. 


OH 

3:4600 2,5 -DICHLOROHYDRO QUIN ONE /\ci CeEUOaCla Bell. VI - 850 

(p-Dichlorohydroqumone) I I VIi— 

C1 ^ VI 2 -(g45) 

M.P. 172® (1) (2) 

170° (3) 

166® (4) 

(Sec a£>o 2 t S-dtchlorofKmoquirt<me-l l 4 (3:4470).] 

Colorless ndls. from boilg. aq., tbls. from CsH «, moclmic pr. from acetone; spar. sol. cold 
aq , sol. bodg. aq , very ens. sol. ale., ether, or warm AcOH. — Sublimes in ndls. 

(For prepn. of C from 2,5-dichtorobenzoquinore-l,4 (3:4470) by reductn. with SO2 see 
(5); from cbIorobcnzoquinone-1,4 (3:1100) with hot cone. HC1 (83% yield (6)) (4) or in 
CHClj with HC1 gas (4) sec sndic. refs.; from hydroquinoae (1:1590) with HCI -f KClOj 
(2) (7), in AcOH or better CHC1 4 with Clj (poor yield together with 2,3-isomer) (6), or in 
MeOH with Cb (Si see indie, refs ; from chlorobydroqumone (3:3130) with HCI + KClOj 
(GS% yield) see (9), from 2,5-dichloro-p-ammophenol flO) by diazotization In HjSO* -f 
ZnSOa soln. and hydrolysis of the diazonium salt (10).] 

(For use of 0 as an antioxidant and gum inhibitor in cracked gasoline see (11); for use 
in aq. petroleum emulsion as insecticidal oil spray sec (12); for use as vulcanization ac- 
celerator Bee (19) J 

0 on <rodo. mth K-0,0, or Jf«C mO, + dil. B-SO, <-J (2) (a) ([3) (til or even trith 
cone. HNOj at ord. temp. (4) yields 2,5-dtcMorobewoquincme-l,4 (3:4470) q.v. — {For 
studies of oxidn,. reductn. potential of system C 4- corrcsp. quinone see (9) (15) (16J.J 
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@ 2,5-Dichlorohydroquinone diacetate: colorless ndls. from diL ale., m.p. 141° (4) (17). 
[From C with Ac^O (4) or from 2, 5-di chi orobenz oquinone-1 ,4 (3:4470) in Ac«0 -f- 
AcOH with Zn dust (17).J 

® 2,5-Dichlorohydroquinone dibenzoate: colorless wooly ndls. from CSj, m.p. 185° (4). 
[From C on refluxing with BzCl (4).] 

® 2,5-Dichlorohydroquinone dimethyl ether: colorless ndls., m.p. 126° u.c. (17), 125- 
127° (6), b.p. 261-263° u.c. at 744 mm. (16). [From C in diL aq. NaOH on shakin g 
with MesSO-i (63% yield (6)), or from hydroquinone dimethyl ether in AcOH with 
CI2 (17) (18).] [This prod, with fumg. HNO3 in cold does not nitrate but oxidizes to 
2,5-dichlorobcnzoquinone-l,4 (3:4470) (17).] 

3:4G90 (1) KrafTt, Ber. 10, 800 (1877). (2) Ling, J. Chem. Soe. 61, 558 (1892). (3) Fels, Z . 
Krist. 37, 4S1 (1903). (4) Levy, Schultz. Anh. 210, 148-150 (1881). (5) Stadlcr. Ann. G9, 
312-318 (1849). (6) Eckert, Endler, J. prakt. Chem. (2) 104, 83-84 (1922). (7) Hammick. 
Hampson, Jenkins, J. Chem. Soc. 1938, 1264. (S) Plazek, Roczniki Chem. 10, 761-776 (1930); 
Cent. 1931, I 1428; C-A- 25, 1504 (1931). (9) Conant. Fieser, J. Am. Chem. Soc. 45, 2205-2206 
(1923). (10) Skraup, Steinruck (to Rheinische Kamfer-Fabrik), Ger. 431,513, July 10, 1926; 
Cent. 1926, II 1462. 

(11) Clarke, Tonne (to Texas Co.), U-S. 2,023,871, Dec. 10, 1935; Cent. 193C, I 2671; CA. 30, 
851 (1936). (12) Yates (to Shell Development Co.). U.S. 1,778.240. Oct. 14, 1930; Cent. 1931, 
I 2799; C.A. 24. 5928 (1930). (13) Kehrmann, Grab, Ann. 303, 12-14 (1898). (14) Hantzsch, 
Schnitcr, Ber. 20, 2279-2282 (1887). (15) Hunter, K values, J. Am. Chem. Soc. 54, 2S74-2875, 
2878 (1932). (10) Kvalnes, J. Am. Chem. Soc. 56, 667-670 (1934), (17) Kohn, Gumritsch, 
Monaish. 56, 135-136 (1930). (18) Habermann, Ber. 11, 1034-1035 (1878). (19) Fisher (to 
Naugatuck Chem. Co.), French 740,978, Feb. 3, 1933; Cent. 1933, II 3134. 


3:4700 4-CHLORO-2-METHYLBENZOIC 
ACID 


COOH 

Q ™ 3 CsHjOsCI Beil. IX. 468 


172° 

(1) 

171-172° 

(10) 

171° 

(2) 

170° u.c. 

(3) (8) 

169-170° 

(4) 

169° 

(5) 

166-168° 

(6) 

166° 

(7) 


Colorless ndls. from aq. ale., dll. AcOH or CcHg; eas. sol. hot aq.; eas. volatile with steam. 

[For prepn. of C from 4-chloro-l,2-dimethyIbenzene (3:8675) by oxidn. with boilg- 
dil. HNOj (D = 1.20) (7) or with 20 pts. diL HNOj {D = 1.10) in s.t. at 160° for 5-6 
hrs. (8) (by this method C is always accompanied by the isomeric 5-chI oro-2-methyibenzoic 
acid (3:4670) separable by its less sol. calcium salt (1) (S) (7)) see indie, refs.; from 4- 
chloro-2-methylbenzaldehyde [Beil. VII -296] by air oxidn. see (4); from chloromethyl 4- 
chloro-2-znethylphenyl ketone (4-chloro-2-znethylphenacyl chloride) [Beil. VH-306J by 
oxidn. with KMnOj see (2); from /3-chloroethyl 4-chloro-2-methylphenyl ketone (5) by 
oxidn. at 100° with mixt. of equal pts. cone. HNOj and aq. see (5); from 4-chIoro-2-methyl- 
biphenyl (3) by oxidn. with CrOj/AcOH (8% yield) see (3); from I-methyI-l-(tricbloro- 
methyl)cyclohexadiene-2,5-one-4 [BeiL VII-149J by treatment with FCls giving 4-chloro-2- 
methylbenzotrichloride, followed by alk. hydrolysis of the latter, see (9); from 4-chIoro-2- 
methylbenzonitrile, m.p. 67° (1) (10), by boflg. for 16 hrs. with 8% aq. KOH see (1) (10)-] 
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C on oxidn. with aSk. KMnOt {7} or with 10-20 pts. dil. HN0 3 (D ~ 1.13) in e.t. ft t 180- 
200° for 5 hrs. {1} yields 4-chiorophthftlic acid (3:4390). 

C fused with KOH yields (7) 4-hydroxy-2-mcthylben2oic acid [Beil. X-2J5I, m.p. 172- 
173“ (7), 

Salts. NH+A, cas. eoL nq.; KX.H$P> very oas. sol. nq.; CaAi-SHjO more sol. in aq. 
than corrcsp. salt of 5-chIoro-2-mcthylbenzoic acid (3:4G70); BaXj.4HiO, more cas. eol. 
aq. than calcium gait (for details we (1)). 

— Methyl 4-chJoro-2-methylbenzoate: unrecorded. 

Ethyl 4-chloro-2-methylbenzoate: oil, b.p. 258“ (l), Dl° = 1.1620 (10), n|t« *» 

l. 52705 (10) (From C jo EtOH with HC1 gas (1) or from the amide (sec below) 
with ethyl nitrite in s.t at 140° for 4-5 hrs. (1) ) 

4-Chloro-2-methylbeaiamide: colorless ndls. from hot aq., from ale. or ether, 

m. p. 183“ (1J. (Obtd. indirectly by partial 6apon. of corresp. nitrile (above) (1).} 

3:4700 (1) Claus, Stnpclberg, Ann. 374, 287-291 (1893). (2) XuBckel), Ber it, 2648 (1908). 
(3) Huntress, Sake), J Am. Chem Soc 61, 820 (1939) (4) von Auwers, Keil, Ber. 38, 1696 

(1905). (5) Mayer, MflUer, Ber. 60, 2281 (1927). (6) Mayer, Albert, Schon, Her. G5, 1295- 
1299 (1932). (7) Krtiger. Ber. 28 v 1757 (1885) (8) Claus, Baj-er, Ann. 274, 308 (1893). 

(9) von Auwers, JliBehcr, Ber. 55, 2107-2108, 2179-2180 (1922). (10) von Auwers, Harros, Z 
phyaik. Chem. A-U3, 15-10, 18 (1929). 


ct 

3:4703 5,6, 7,8 -TETRAC HLO RO -1 ,2 ,3,4 - rf /\A\ pr , CjoHjCL 
TETRAHY0RONAPHTHALENE H i j * 
(5,6,7,8-TetracMorotetralm > 

M.P. 172° <I) B.P. 480° at 25 mm. (i) 

174“ (2) 

(Bee also naphthalene tetrachloride (3'4750).j 


V x ~ 

V { -(380) 


Gryst. from AcOH. 

(For propn, of C from 1,2,3,4-tctrahydronaphihalene (tetralin) (1:7550) with Cl 2 in 
pres, of I 3 (15% yield (2)) at 15“ in diffuse daylight see (1) (2); for formn. in small amt. 
from tetralin during propn. of 7-ehloro-l,2,3,4-tetrahydronaphthalene (d-chlorotetraUn) 
with Cl 2 in pm of I* at 10“ see {!}.] 

C with 2Br 2 in bodg- CS 2 yields (1) l,2-dibroroo-5 > G,7,8-tetrachloronaphthalene (Beil. 
V s -(38S)1, m p. 142“ (t), which with ale. (?) NaOEt gives (aim. quant, yield (l)) 1,2, 3, 4- 
tetrachloronaphthalene (Bed V?-(44G)}, m.p 198“ 


3:4703 (1) von Braun, Ber SB, 2337 (1923). (2) Wynne, J. Chem. Soc. 1946, 61. 


O 

3:4704 3-CHLORONAPHTHOQUZNONE- 

1,2 

(3-Cidaro-0-naphthoquinone ) 

M.P. 172° (1) (2) (3) 

Bed ndls. from CHCL — - Sol. hot alc.> AcOH, CsHe, CKClj. 

[For propn of 0 from tf-naphthol (1:1540) by conversion with Cl* in AcOH (2) to 
'»4>3» , 4'tetrachloro-2-keto-l > 2,3,4-tetrahydrofiaphtha5ene [Beil. VIJ-371J (lfts. of mono- 
hydrate from aq., m.p. 90-91“; anhydrous lfts. or ndls. from hot Igr., m.p. 101-103°) 
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followed by treatment with aq. NajCOa (2) (3) (overall yield of 0 is 50% (4)). — For prepn. 
of C from naphthoquinono-1,2 (1:0002) with Clz in AcOH (1) (5), or from 1,3-dichloro- 
naphthol-2 (3:1090) by oxidn. with cone. IINOj in AcOH (3), sco indie, refs.] 

G on reduction with SO* in AcOH gives (1) 3-chloro-l,2-dihydroxynaphthalcno [Beil. 
VI-975], colorless mils., m.p. 110-117° (1). 

[0 on oxidn. with aq. Ca(OCl)j undergoes rupturo of tho quinoid ring and a subsequent 
series of changes (5) resulting in formation of (phthalidyl-3)-dichloroacctic acid [Beil. 
XVIII— 410], this, of monohydrato from aq., anhydrous mils, from CjIIj, m.p. 167°, ac- 
companied by somo 2,2-dichloroindandionc-!,3 [Beil. VII-090, VIIi-(375)], m.p. 124-125°.] 
[0 although insol. in nq. Na^COj gradually dissolves in dil. aq. alkali with conversion 
(1) to 3-chloro-2-hydroxy-nnphthoquinone-l,4 (3-chloro-4-hydroxynaphthoquinono-l,2) 
[Beil. VIII-301], ycl. ndls. from ale., m.p. 216°.] 

(C with ale. Nils on htg. gives (1) 3-chloro-2-hydroxynnphthoquinonc-l,4-imin<Hl (3- 
chloro-l-aminonaphthoquinono-1,2) [Beil. VII 1-305], m.p. nbt. 200°.] 

[0 with ale. anilino on htg. similarly gives (1) 3-chloro-2-hydroxynaphthoquinono-l,4- 
nnil-4 (3-chloro-4-anUino-naphthoquinono-l,2) [Beil. XII-225], ycl. ndls. from AcOH, 
m.p. 253°.] 

0 with 2,3 ,-dimcthylbutndicne-l ,3 (1:8050) in Bpec. purified CIIClj in s.t. at 100° in 
dark for 1 hr. readily forms (70% yield (4)) a Diels-Aldcr typo adduct CiJImOjCl, Iemon- 
ycl. ndls. from ether/ pot. ether, m.p. 87-8S°; this adduct is unstable even at 10° and in 
ale. or ether soln. on shaking with air loses IIC1 and is oxidized (by loss of 2 hydrogen 
atoms) giving (87% yield (1)) 2,3,-dimcthylphonanthraqulnone, m.p. 237-238° u.c., 
242-213° cor. (4). — For study of reaction of 0 with excess 2,3-dimcthylbutadicnc-l,3 
(1:8050) giving 30% yield of a hnlogcn-frco prod, of m.p. 135° see (0). 

3-Chloronaphthoqulnone-l,2-oxlme-l (3-chloro-l-nltrosonophthol-2) [Beil. VII- 

721]: yel.-red ndls. from hot ale., m.p. 107-1 0S° dec. (7). [Prepd. indirectly.] 

3:4704 (1) Zincko, Her. 10, 2407 (1880). (2) Zincko, KcroI, Her. 21, 3550-3552 (1888). (3) 
Zincko, KcroI, Iitr. 21, 33S0, 3380 (1888). (4) Ficscr, Dunn, J. Am. Chem. Soc. 59, 1019-1020 
(1037). (5) Zincko. Schmidt, Her. 27, 737-730 (1891). (0) Ficscr. Dunn, J. Am. Chem. Soc. 59, 
1021-1021 (1037). (7) Zincko, Sohmunk, Ann. 257, 140-145 (1800). 


3:4705 5-CHLORO-2-HYDROXYBENZOIC 
ACID 

(5-Chlorosalioylio acid) 


COOII 



C7IIACI 


Bell. X - 102 
*-( 47) 


M.P. [170° 

173° 

172.5° 

172-173° 

172“ 


ON 

( 2 ) 

(3) 

<4) 

(5) (0) (7) (8) 
(0) (22) (27) 


M.P. ( contd .) 171-172.5° (10) 

170-171° (11) 

108° (12) (13) 

107.5° (14) (15) (10) 

107-108° (17) (18) (10) 


Colorless ndls. from aq. or ale.; sol. in 1100 pts. aq. at 20° and in 80 pts. aq. at 100° (17); 
cos. sol. ale., ether, Calls, CIIClj, AcOH; spar. boI. Igr. — Volatile with steam (12).— 
Shows sternutatory props. 

[For prepn. of C from p-chlorophcnol (3:0175) in CC1* with nq. NnOII (very smalt 
yield (15)) in pres, of Cu (10) or in CCI4 with ale. KOH in s.t. at 140° for 5-0 lira. (17) pco 
Indie, refs.; from dry sodium p-chlorophcnolato with CO- at 140-150° under press, see (12) 
(20); from salicylic acid (1:0780) with Cl 2 in CSa (65% yield (3S)) (3), in McOII (21) or 
EtOH (22) (much 3,5-dichlorosalicylic acid (3:4935) also being formed), in AcOH (85% 
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yield (4» or in’ nitrobenzene at 50-60° (23), or with C«H 5 IC1 2 in suitable solvents (89% 
yield (2)), or by htg. with SbCl B (14), or with HC1 + 30% H 2 0 2 (56-66% yield (6)), see 
indie, refs.; from mono K salicylate in aq. with Cla (24) or from di-potassium salicylate 
with KOC1 (1) (much 3,5-dichlorosahcylic acid (3:4935) being also formed) see indie, 
refs.l 

[For prepn. of C from 5-chloro-2-aminobenzoic acid (5-chIoroanthranilic acid) [Beil. 
XIV-365] with nitrous acid at 50° see (11); from 5-amino-2-hydroxybenzoic acid (5-amino- 
salicylic acid) [Beil. XIV-579, XIVi-(650)] via diazotization and use of Cu2Cl 2 reactn. 
(62-71% yield (16)) (25) see indie, refs.; from 5-chloro-2-hydroxybenzonitrile [Beil. X- 
104] by hydrolysis with H2SO4 see (13); from ethyl 5-chIoro-2-hydroxybenzoate (see below) 
by hydrolysis with KOH see (7) (25), from 5-chloro~2-methoxybenzoic acid (see below) by 
cleavage with cone. HI see (10); from chloral-5-chlorosalicylaraide (see below) by hydrolysis 
with 10% NaOH see (26); from 5-chIorosahcylin by oxidn. with K 2 Cr 2 07 + H2SO4 (18) 
or with KMnOi followed by acid hydrolysis (9) see indie, refs ; from 6-chloro-2,3-dimethyl- 
chromone (27), 6-chloro-2,3-diphenylchromone (28), or 7-chloro-l,2,3,4-tetrahydroxanthone 
(5) by alk, hydrol. see indie, refs.] 

[For use of various esters of C as mothproofing agents (29), as insecticides (30), or as 
plasticizers (31) (32) see indie, refs.; for studies of bactericidal power of C see (33) (34); 
for study of fate of C in animal body see (35) ] 

[C on electrolytic reduction in aq. ale. H2SO4 yields (36) 5-chloro-2-hydroxybenzyl 
alcohol [Beil. VI-893], m.p. 93° (36); C on reductn. with Na/Hg as directed (16) yields 
5-chloro-2-hydroxybenzaldehyde (3:2800).] 

. [C with PCI5 (37) in lgr. (38) yields 4-chloro-2-chloroformyIphenylphosphoryl dichloride, 
Cl.C0.C 6 IIsC1.0-P(0)CI 2 [Beil. X-103], oil, b.p. 183-184° at 13 mm. (38); C with PC1 3 
yields (38) 4-chloro-2-chloroformylphenyl metaphosphite, Cl.C0.CeHjC1.0-P:0 [Beil. 
X-103], m.p. abt. 55-57°, b.p. 155-156° at 14 mm. (38).] 

[0 with CISOjH at 50-70° yields (39) 3-chlorosulfonyl-5-chloro-2-hydroxybenzoic acid 
[Beil. XI 1 -(106)1, pr. from AcOH, m.p. 206-207° (39).] 

[0 with HNOj + cone. H2SO4 at 0° (23), or C on warming with fumg, HNO3 (22), or 
0 in AcOH treated with 5 pts. fumg. HNO3 in AcOH (40), yields 5-chloro-3-nitrosalicylic 
acid [Beil. X-120], pale ycl. ndls , m.p, 162-163° (22); note that by loss of CO2 and further 
nitration 4-cldoro-2,6-dinitrophenol [Beil. VI-260, VIi- (128)1, yel. ndls. from aq., m.p. 
80° (22), is also formed.] 

[C in ale. with I 2 + HgO gives (41) 5-chIoro-z-iodo-saIicylic acid, colorless ndls. from 
hot dil. ale , m.p. 224° si. dec. (41); C in alk. with I 2 /KI yields (25) by loss of C0 2 and 
further iodination 4-chloro-2,6*diiodophenol [Beil. VIi-(112)], yellowish ndls. from ale., 
m.p. 10S° (25) (ethyl ether, m.p. 69°, acetate, m.p. 127.5° (25)).] 

C in aq. soln. gives with FeClj a violet coloration. 

Salts. LiA, 2H 2 0 (8); NaA (8) (12), KA (8) all eas. sol. aq ; CaS 2 .3H 2 0 (14), BaA 2 3H 2 0 
(11) (12) (14) (17) (18) see indie, refs.; PbA 2 (11), AgA (12) (18), insol. aq. 

® Methyl 6-chloro-2-hydroxybenzoate (methyl 6-chlorosalicylate): ndls. from nlc., 
m.p. 50° (1), 48° (7) (12), b p. 249° si. dec. (12). [From C in McOH with HC1 gas 
(12), or from AgS with Mcl (1): also from methyl salicylate (1:1750) by chlorination 
with methyl jV.V-dichlorocarbamate in AcOH (44).] 

Ethyl 6-chloro-2-hydroxybenzoate (ethyl E-chlorosalicylate) : ndls. from ale m.p. 

25“ (7). [From ethyl salicylate (1 : 1755) with SOsClj (7).] 

(8 5-Chloro-2-methoxybenzoic acid: ndls. from aq., m.p. 82° (42), 81-82° (10) 80-81° 
(4). [Obtd. indirectly from 2-metboxy benzoic acid (1:0GS5) in AcOH with Cl > (4) 
or from 5-chloro-2-methoxybcn2onitrile by alk. hydrolysis (43).] * “ ’ 
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(g) 6-ChIoro-2-ethoxybenzoic acid: lfts. from dil- ale., m.p. 118° (7). 

® 5-ChIoro-2-acetoxybenzoic acid: cryst. from CgHj, m.p. 149® (8), 148° (42), 142® {25). 
[From C with AcCl {42).] 

(§) 5-Chloro-2-hydroxybenzamide: lfts. from ale. or Celle, m.p, 226-227® (26) (13), 
223.5-224® (7), 222-223° (8). [From methyl or ethyl 5-chlorosaIicylatcs (above) with 
ale. NH3 {7).j [This amide with chloral (3:5210) gives on warming (26) chloral-5- 
chloro-2-hydroxybenzamide, ndls. from CeHe, m.p. 148-149® dec. (26).] 

3:4705 (1) Lassar-Cohn, Schultze, Ber. 38, 3800 (1905). (2) Neu, Ber. 72, 1611 (1939). (3) 
HUbner, Brenken, Ber. G, 174 (1873). (4) Hirwc, Rana, Gavankar, Proc. Indian Acad. Sci. A-8, 
211-212 (1938). {5) Hall, Plant, J. Chem. Soc 1933, 234. (6) Leulier, Pinct, Bull. toe. chim. 
(4) 41, 13G3 (1927). {?) Mnzzara. Gazz. chim. ital. 29, I 340-347 (1S99). (8) Smith, Ber. 11, 
1220-1227 (1878). (9) van Wawern, Arch. Pharm. 235, 607-508 (1897). (10) Peratoner, 
CondorcUi, Gazz. chim. ital. 28, I 211-212 (1898). 

(11) HUbner, Weiss, Ber. G, 175 (1873). (12) Varnholt, J. prakt. Chcrn. (2) 30, 19-22 (1887). 
(13) Blitz, Stepf, Ber. 37, 402G-4027 (1904). (14) Beilstein, Ber. 8, 810 (1875); Ann. 179, 285 
Noto 2 (1875). (15) Sen, Ray, J. Indian Chem. Soc. 9, 170 (1932). (1C) Weil, Traun, Marcel, 
Ber. 55, 2CG4-2CG5 (1922). {17} Hass e, Ber. 10, 2190-2192 (1877). (18) Visser, Arch. Pham. 
235, 519-550 (1897). (19) Zcitner, Landau, Gcr 258,887, April 17, 1913; Cent. 1913, I 1041- 
1G42. (20) Chem. Fabrik von Heyden, Ger. 33,035, May 10, 1885, Friedldndcr 1, 234 (1877 187). 

(21) Plazek, RoczmH Chem 10, 7G1-77G (1930); Cent. 1931, I 1428; C.A. 25, 1604 (1931). 
(22) Smith, Peirce, Am. Chem. J. 1, 176-181 (1879 /80) ; Ber. 13, 34-30 (1880). (23) B.A.S F., 
Ger. 137,118, Nov. 20, 1902, Cent. 1902, II 1439-1440. (24) Cahours, Ann . chim. (3) 13, 10S- 
1 1 1 (1845) ; Ann. 52, 341-342 (1844). (25) Brennans, Girod, Compt. rend. 18G, 1553-1555 (1928). 
(20) Hirwe, Rana, Ber. 72, 1351-1352 (1939). (27) Simonis, Schuhmann, Ber. 50, 1144-1145 
(1917). (28) Wittig, Ann. 446, 190 (1925). (29) I.G., Brit. 274,425, Sept. 7, 1927; French 
035,973, March 29, 1928; Cent. 1929. I 434. (30) I G , French 702,708, April 10, 1931; Cent. 
1931, II 3530; Austrian 125,712, Dec. 10, 1931; Cent. 1932, I 2886. 

(31) Grethcr, DuVall (to Dow Chem. Co.), U.S. 2,198,683, April 23, 1940; C.A. 34, 5965 (1940). 

(32) Grether, DuVaU (to Dow Chem. Co.), U.S. 2,234,374, March 11. 1941; C.A. 35. 3738 (10J1). 

(33) Delauney, J. pharm. clnm. (8) 25, 254-200, 515-5G0 ( 

1933,1 2019. (34) Rochaiz, Pinct, Bull. sci. pharmacol. 34, • 

C.A. 22, 443 (1928). (35) Girod, J. pharm. chim. (8) 0, 5 
C.A. 24, 163 (1930). (3G) Mettler, Ber. 39, 2939 (1906). 

Ger. 89,550; Fnedl&nder, 4, 160. (38) Anschutz, Anspac' 

Bayer and Co., Ger. 264,780, Sept. 23, 1913; Cent. 1913, II 1350. (40) Ref. 38, pp. 338-339. 

(41) Smith, Kncrr, Am. Chem. J. 8, 95-90 (1880) (42) Anschutz, Ann. 3G7, 263 (1909). 

(43) Brand, Pabst, J. prakt Chem. (2) 120, 207-208 (1928). (44) Bougault, Chabrier, Compt. 
rend. 213, 400-402 (1941); Chabrier de la Saulnicrc, Ann. chim. (11) 17, 353-370 (1942); C.A. 
38, 3255 (1944). 


3:4707 3,5, 6-TRICHLORO-2, 4-DIMETHYL- 

OH C8H7OCI3 

Beil. VI — 

PHENOL 

ci/\ch 3 

VI,- 

(Trichloro-m-4-xylenol) 

ije, 

VI 2 -(4GO) 


ch 3 


M.P. 174® (1) 




Pale yellowish ndls. 

[For prepn. of C from 3,5,6-tnchloro-2 ( 4-dimethylaniline (1) via diazotization and 
hydrolysis (yield not stated) see (1).] 

[For prepn. of basic Hg and Bi derivs. see (1).] 

(§> 3,5,6-Trich!oro-2,4-dimethyIphenol methyl ether: m.p. 91.5® (1). [From C with 
MC2SO4 + aq alk. (1).] 

® 3,6,6-Trichloro-2,4-dimethylphenol ethyl ether: m.p. 53.5° (1). 

® 3,5,6-Trichloro-2,4-dimethylphenyl acetate: m.p. 86° (1). 

— — S^jG-Trichloro^^-dimethylphenyl benzoate: unreported. 
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SOLIDS 


3: 4707-3: 4m 


3:4707 (1) Bures, Borcm&nn, Casoptc Ceokoslov tAkdrnictea, 7, 270-280 (1027); Cent. 1328 I 
1171; C.A- 22, 4503 (1328), 

3:4700 3,4 ,6-TRICHLO RO-2,5 
DIMETim-PHENOL 
<Trichtero-p-xy]enoI ) 


M.P. 175° (i } 

Palo greenish ndfe from ate » AcOK, or pot eih or by sublimation — Readily sol, in 
ether, Ce,H S) or CRCla, less sol ale or other org solvents; insol aq ~ Volatile with steam. 

(For prepn. of C from 3,4,0-trichloro>2,5'dimethylftnilme {l), via diazot'ization and 
hydrolysis (yield not stated), see (1).} 

(For conversion of G to basic H g or Bi derivs. see (l) ] 

@ 3,4,6'Trithloro-2,5-dimeth5lpbeflol methyl ether: yellowish ndk from dil. ale, or 
pet ether, m p 9l p (1) (From C with MesSQ* 4* hot aq. alk (l) } 

0 3,4,6-Trich)oro-2 1 6-dimcthy5pheaol ethyl ether: aim colorless crysfc, m p. 70° {1} 
(From 0 with EtjSO* + hot aq. oik. (I).) 

<g) 3,4,6-Trichlato-2,6'dimethylphenyl acetate: pt. from ale -f ether, m,p. 103° (1). 

(From G with AcjO (10 pts.) 4- trace of H 1 SO 4 on htg {!).( 

<g 3,4 > 6-’tsith)oro-2,5-diinethylphenyl benzoate: hexag pr from ale, or pet. ether, 
ro.p. 103° (1) fProm C with benzoyl chloride 4- aq alk. {!).] 

3:4709 (U Bures, Rubes, Collection Czechoslov Chem. Cornmun. 1, 048-657 (1929), C.A. 24, J851 
(1930) also in VasopU C'csUsloo LiUimxctva, 8, 225-231, 258-204 (192S) ; Cent, 1923, 1 500-507; 
C.A 23, 3674 (1929). 


OH CsHjOCfa Beil. VI — 

Cl/Ncilj Vli— 

chJJc. Vi -'- ,487) 


3;47il d^ft'-mCHLOROSBCCmiC 
ACID 

(aKo-Dichlorosucctnic acid; 
isodichlorosnccinic acid) 


COOH 
H— i-Cl 
Cl— C — H 
iooH 


Beil, H - 619 
n,-(267) 
IT r (657) 


M.P. 175" u.c. 

174-175° dec. 

173° 

170-1 72" cor,, dec. 
170° dec. 


H) 12) (3} W (12> 
(5) (G1 
(7) {8} 

m 

m 


(See also mtso-tx^'-dichlorosuccinic odd (3.4930) } 

Cryat. from ether 4- pet ether. — C is much more sol. aq. than its meso stereoisomer; 
c.g., 100 ec. satd 2 »q. sole, of C at 0* conta Si 0 g C {8}; C is eaa. sol. ether, less so ?*» / 

(For prepn. of C from disodium salt of fuxdarie add (1 :0895) tvi*^ ^ ‘ 

in dark or diffuse daylight at 5° (yields: 75% (7» ficc- y ■ 

(note that as a eufo react n some addn. 0 ' . - * j > c (9) 

chlorotnahc acid, and that under some {ca , .„e reaetn, yields Is much 

as 80% (9) of the mew stereoisomer (3.41 ,,, m>in maleic anhydride (1 :0625) in CCL bv 
«Mn. of Cl, in sunlight followed by hydrolysis UK (12) (9); from rf^Cd^mtaosuccinic 
arid (Boil. IV-487, tV r (9M)] in a,. HC1 <*in wit). SOO sen (2); from b®roq“ 0 oi 
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dichloride [Beil. VII-573] (13) or toluquinone di chloride [Beil. VII-576] {13} by oridn. with 
aq. KMnOi (or BaMnOi) at 0” eee (3); from d,J-a, ar'-dichlorosuccinyl (di)chloride (3:0395) 
by aq. hydrolysis see {14} ] 

C behaves as a normal dibasic acid: titration with standard dil. aq. alk. gives Neut. 
Eq. 93.5. — For study of acid strength (Ki = 372.0 X 10" 4 at 16°; K 2 ‘= 18.0 X lO^ 4 at 
16.7® {8} cf. {15}; for study of conductivity see {4}. 

[Salts (of metals) :JNH 4 ) 2 A.2H 2 0 {10}, K2A.H 2 0 {6}, KHA.2H 2 0 {6}, CaA^^HjO {10}, 
BaA,7H 2 0 {10), CuA.2HH 2 0 {10}, all eas. sol. aq.; SrA.7H 2 0 {10}, sol. in 15 pts. aq.; 
PbA.3H 2 0 (10) spar. sol. aq.] 

C on boilg. with aq. {12} or with aq. KOH (7) {6} or aq. acid {6} loses 1 HC1 yielding 
chlorofumaric acid (3:4853); for study of rate at 25° see {7} (16). 

[KsJ in aq. soln. maintained at neutrality at 100® yields mainly {6} d,l - tartaric add 
(1:0550)] 

C with PCI5 (2 moles) gives (100% yield (14)) d,f-a,Q:'-dichlorosuccinyl (di)chloride 
(3:0395), m p. 39®. 

© Dimethyl d,?-a ,</-dichlorosuccinate : m.p. 43® (see 3:0485). 

Diethyl d,Z-ar,a'-dichlorosuccinate: oil (see 3:9578). 

— — Acid salt of C with d,I-«-phenylethyIamine: pr. from aq., m.p. 149-150®, rap. 
htg. (6); satd. aq. soln. at 25® conts. 18.67 g./Iiter (6). [For details of resolution 
of C with opt. act. tt-phenylethylamine see (6) {1}; note incidentally that, although 
m p. of C is 175®, the m.p. of each of the opt. act. stereoisomeric forms is lower, viz., 
166-167® dec. (6), 168® (1).] 


(1892). {14} Lutz, J. Am. Chem. Soc. 49, 1110 (1927). (15) Holmberg, J. prakt. Chem. (2) 
84, 164-165 (1911). {16} Holmberg, Z. phyrik. Chem. 79, 165-167 (1912). 

3:4713 2,4,6-TRICHLORO-3,6 
DIMETHYLPHEN OL 
(Trichloro-m-5-xylenol) 


MJ. 177-178® (1) 

175-177® {2} (4) 

Yellow ndls. from It. pet. 

[For prepn of C from 3, 5-dimethyl phenol (m-5-xylenol) (1:1455) with Cl 2 in hot CCh 
(87% yield (1 )) or by action of CISO3H + cone. HCI 4- H 2 0 2 (2) see indie, refs.; for forinn. 
of C from 3, 5-dimethyl phenol-2, 4-&ts- (sulfonyl chloride) (2} by preliminary KOH hydrolysis 
followed by action of cone. HCI + 30% H 2 0 2 see (2) cf. (4).] 

C with fumg. HNO3 is oxidized (64% yield (1» to 2,&-dichloro-3,5-dimethylbenzo- 
quinone-1,4 (3, 5-di chlor o^n-xylo quinone) , yel. Ifts , m.p. 177-178“ {1), 178® u.c. (3). 

[C with NaN0 2 in AcOH at room temp, gives (48% yield (1)) of a mol. cpd. contg. 2 
moles C + 1 mole of 2,6-dichloro-3,5-dimethylbenzoquinone-l,4 (above), crimson cubes 


OH 

CL^NC! 

CHa^JcHa 


CgHTOCIa 


Beil. SJJf. 529 
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3:4713-3:4720 


from CCL, becoming yellow at 118-119® without melting, but fusing slotviy from 133- 
1G4® (1) ] 

3:4713 (l) Rniford, Kaiser, /. Otq. Cktm. 4, 565, 567 (1939). (2) Katscher, Lehr, MonaUh. 
C4, 239-240 (1934). {3) Claus, Runschke, J. prakl. Chem (2) 42, 124 (1890). (4) Lehr, Anilin 
Farbenrlnd, (Russ.) 4, 77-84 (1934) ; Cent. 1335, 1 1365, not in CJi- 


3:4715 fi-CBXORO-3-METHYLBENZOIC 
ACID 

M.P. 178® <1) 


COOH CsHrOsCt 



Beil. DC- 479 
IX:- 


Ndls from dil ale. 

[For formn. of G (in very Email yield) from 5-chloro- 1 ,3-di metby Icy cl oh exadiene-3,5 
(5-chloro-l,2<lihydro-»!-xylene) [Beil. V-119, Vj-(64)) by oxidn. with boilg. 30% HNO3 
sec (1M 

C on oxidn. wjth KMnO< gives (I) 5-cblorobenzenedicarboxylic acid-1,3 (5-chloroiso- 
phtbahe acid) (3:4000), m p. 278® (1), together with a little 5-hydroxyben2enediearboxylic 
acid-1,3 (5-hydroxyisophthabc acid) [Beil. X-504, Xi-(257)J, m.p. 288®. 

3:4715 (1) Klages, Knocvenagel, Ber. 29, 2<M5-2<M6 (1895). 


COOH 

3:4720 G-CHLORO-3-HYDROXYBENZOrC Cl/\ C 7 H s OjCI Beii.X-143 
AC® ijoH S'- 

M.P, 178-170° (I) 

178® <2J (0) 

177-178® (3} 

170-177® [3) 

175® [4) 

1C9-170® (5) 

Colorless cryst. from aq. (loniz. const, of C at 25° « 1.40 X IQ' 3 <6J[. 

[For prepn. of C from G^hloroS-aminobenzoic acid [Beil. XIV-412, XIVi-(583)] via 
diazoiization and boilg with aq. (yield: 60-70% (4) 10% {3)) sec indie, refs,; from 0-amico- 
3-hydroxybcnzoic acid [Beil XIV-59I] via diazotwation and use of Cu 2 Cl2 (?) see (I); from 
G-cbloro-3-liydroxytoluenc (3:1535) via conv. with ROCIj to 4-chloro-3-mcthyIphenyl- 
phosphoric acid, o'ddn. with KMnOt to 4-ehioro-3-carboxypheBy [phosphoric acid, and 
finally acid hydrolysis to C Ece (3); for’formn. of 0 from methyl ether of 0 (see below) by 
cleavage with HI see (5), from ethyl ester of C (sec below) by hydrolysis with 35% KOH 
ecc (2); from m-hydrotyberuoic acid (l:0S25) with Cl 2 in MeOH (7) or in AcOH (1) see 
indie, refs ) 

* [0 on distn. with Ba(OH)j yields (5) p-clilorophcnol (3: 0475).) 

|C with cinnamic acid (1 :0735) in cone. II 5 SO« + a fen' drops fumg. n 2 SO t (18% SOj) 
gives (29% yield (3)) anihracoumarin, golden-ycl. ndb. from AcOH or by fiublimaUoa 
m.p. 274® (3) ] 

© Methyl 6<h!oro-3-hydroxybemoatc: this, from dil. ale., m p. 100° (2). £ m 

McOII with cone. H*SOt [2).[ 
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Ethyl 6-chloro-3-hydroxybenzoate: not specifically characterized. [For forma. 

(together with the isomeric ethyl 2-chloro-3-hydroxybenzoate) from ethyl m-hydroxy- 
benzoate (1:1471) by actn. of SO2CI2 see (2).] 

6-ChIoro-3-methoxybenzoic acid: ndls. from AcOH, m.p. 173.5° (9), 170-171° 

(2) (8). [Prepd indirectly from methyl ester (above) with Mel + MeOH/KOH, 
followed by hydrolysis with 35% IvOH; also from 6-chIoro-3-methoxy toluene by 
oxidu. with KMnO« (5), or from 6-chloro-3-methoxybenzaldehyde by oxidn. vrith alk. 
KMdO« (8).] 

3:4720 (l) Beyer, Rec. trav. chim. 40, 628 (1021). (2) Mazzara, Gazz. chim. ital. 29, I 376-379 
(1899). (3) Minaev, Ripper, Moiiatsh 42, 76-80 (1921); J. Russ. Phys -Chem. Soc. 64, 073-679 
(1922/23); Cent. 1924, I 905. (4) Minaev, J. Rum. Phys.-Chem. Soc. 68, 113-118 (1926); Cent. 
1920, II 2295. (5) Per at oner, Condorelh, Gazz. chim. Hal. 28, I 214 (1898). (6) Coppadoro, 
Gazz. chim. Hal 32, I 547 (1902). (7) Plazek, Roczmki Chem. 10, 7C1-77G (1930); Cent. 1931, 
I 1428; C.A. 25, 1504 (1931). (8) Hodgson, Beard, J. Chem. Soc. 1920, 154. (9) Gibson, J. 
Chem. Soc. 1926, 1428. 

3:4725 l,l,l,2-TETRACHLORO-2 
METHYLPROPANE 


M.P. 178.G-179.6 0 (1) 

C can be purified by sublimation or by recrystn. from ale. ; difficult to separate, however, 
from l,2,3-trichloro-2-methylpropane (3:5885), b p 162-163.1° (1). — C is easily volatile 
with steam; eas. sol ale. or ether. 

[For formn of C (together with other products) from l,l,2-trichloro-2-methylpropane 
(3:5710) or from (er-butyl chlonde (3:7045) with CI2 sec (1); for formn. of C together with 
other products) from 0,0 ,0-tri chloro-ter-bu ty 1 alcohol (“ Chloretone ") (3:2662) + PCI5 
Bee (2).] 

C on htg. in s.t. with aq. at 180° yields (3) a-chloroisobutyric acid (3:0235). 

3:4725 (1) Rogers, Nelson, J. Am. Chem. Soc. 58, 1027-1029 (193G). (2) Willgerodt, Durr, 
Bet. 20, 539-540 (1887). (3) Willgerodt, Durr, J. prakt. Chem. (2) 39, 284 (1889). 

3:4740 1,1,1,2,3-PENTACHLOROPROPANE H C 3 H 3 C1 6 Bell. 1-107 

(unsj/m.-Pentachloropropane) C1CII Z C CCb 

1 


CHj 

CHj— i-CCla 

il 


CiHjCU 


BeU. 1-126 
li- 
lt- 


B.P. 192° cor. at 1175 mm. (1) 


MJ>. 179-180° (1) 

178° (2) 

Colorless ndls. (from hot ale.) with camphoraceou3 odor. — Sublimes readily. — Insol. 
aq.; sol. org. boI vents. [New comml. prod. (1942) in U.S.A ] 

[For prepn. from l,l,l-trichloropropene-2 (3:5345) by actn. of CI 2 in diffuse light see 

{!)•] 

[For use as plasticizer with cellulose acetate films see (3).] 

3:4740 (1> Victoria, Rec. trav. chim. 24, 282 (1905). {2} Henry. Rec. Irav. chim. 24, 342 (1905). 
(3) Spicers, Ltd-, Hand, Brit. 279,139, Nov. 17, 1927; French 125,165, Aug. 4, 1927; Cent. 1928, 
1770. 
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OH 

Cl/NC Ha 

CllJcHi 


3:4742-3:4745 


CaHjOCl3 


Beil. VI — 
VI,- 

VI 2 -(454) 


3-4742 4 > 5,6-TBICHLORO-2,3- 
DIMETKYLPHENOL 

(TrichlorooS-xy^ 01 ) 

M.P. 180-181° <U 

" “ (Wdoro^nol) «.»»> with 

Cla io It pet ether see (1)4 

_ 4 6 6-Trichloro-2,3 -dimetbylpbenyl acetate: unreported 
> 4,5 > G-Trichloro-2,3-4u3ethylphenyl benzoate: ro.p. 12S-129 (1J. 


3:4743 (l) Hinkel, Collins, Ailing, J- Chtm. Soc. 123, 2971 (1923). 


COOII 

,011 


a 


C 7 H 6 0 5 Ct BeU.X-101 
X,-( 47) 


s. sol. ale., AcOII, 


3:4745 3 -CHLORO- 2 -HYDROXYBENZ OIC 
ACID 3 

(3-Chlorosahcyhc acid) 

M.P. 180-182° U) 

180° {2) <6) 

178 ° ( 3 ) 

170 ° (41 

Colorlwsndb frora aq. or dll «fc i 100 pis. «q. at 8 6* di». 0 8 8. Ci 
„ ruru — Volatile with steam, sublimes with slight dcconapn. 

IPMmwm Of C from cMjhforopheaol (3; 5080) by treatment of dry soium rail aith 
ro!at H<M50' under pro*. ecu (3), frora 5^ulfo-2-liydro*ybonloie acid (Soulfosalicylio 
*** ' iyuu XIi-1100)) in AcOH with Cf, followed by hydrolysis of the resultant 
° cl , j r> . x>dro\v-5-«ulfobcnzoic acid with superheated steam (72% yield) sec (I); from 
*£E£fflS£f lee below) by hydrolysis with 10 pis bd| 10% Na ? H for 
?» fcnc vicld) see (1) , lor forran. of C from 7-chlorosacchann (4) by NaOH fusion see 

hMSJ IS nS*. — 0 •«*» - KrfO, sola, «k Ch ^Uor^drot*. 

in prep"- °< *V> intermediates by ovidn. 
" “ ‘5th Na/He in pres, of 1W30, yiel'MOl cf (7) 3^hloro-2-hydrosybcnsnIde- 

* t n iv c With CISOjH at 50-70° joelda (S) 5^hlorosul{onyW-chloro-2-hydrox>- 
hyde < 3 -^ 0 ^ t 'V^ m CU Q. m p . 103 - 101 ° <S>, which with Zn dust in ale. yields (9) 
3 ^-dicldoro- 4 ,4' '-dihydroxy-S^-diearboxydipbcnyl disulfide, mp. 238-259° (9), which 
y t ..a, NanSiOf undergoes reductive cleavage to 3-chIoro-2*hydrogy-a-th»ol- 
. - (a^hloro-Mhiolsalicylic acid), m p 210° (9) ] 

iC mth l'Cu 'o tow-hoilg. pet ether yield. <->> tbetilorwalicytoyl ehlondc, adh L from 
♦ „„ m n (2); this prod, on htg. yields (2) a rmxt. of 3-chlorosahcyltds: C with 

rci, yields (2) C-chloro-2*chloroformylphcn}l oictnphoephite Cl.CO.CeHjCl.O.PO, mp, 

ab f*ina<ieoln pvw with TeQ* an intense violet color. 

Sails. NaX (3), Ka (0, CsX* 311-0 (1); BaXj-311,0 (3), AgX (1); for details sec indsc 
refs. 
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Methyl 3-chlcrro-2-hydroxybenzoate (methyl 3-chlorosalicyUte): ndb. from 

MeOH, m.p. 3S° (2), b.p. 259-2G0’ &L dec. (3). {From C in MeOH with HC1 gas (3), 
or from 3-cMorosalicyIoyl chloride (above) in MeOH (2).] [For fonnn. from methyl 
salicylate (1:1750) with chloropicrin under influence of light see (10) (11)J 

Ethyl 3-chIoro*2-bydrorybenzoate (ethyl 3-ehlorosalicylate): ndls. from cold ale., 

m.p. 21° (2), b.p. 269-270° (2), 147° at 12 mm. (2). [From 3-chlarasaJI cyloy 1 chloride 
(above) with EtOH (2).j 

(g 3-Chloro-2-methozybenzoic arid: white ntfls. from ale., m.p. 120-121® (1). [From 
C in dil. aq. KOH by shaking with Me;SOi in cold, followed by hydroL of the intermed. 
ether-ester with hot aq. KOH and subsequent acidif. (1).] — [For nitration with mixt. 
of HXOj (D = 15) cone. H;SOt at 20-30° gyring (100% yield) 3-chIoro-2-methoxy- 
5-nitrobenzoic acid, m.p. 155-5°, see (14).] 

<g 3-Chloro-2-hydroiybenzamide (3-chlorosalicylamide): white ndh. from diL ale., 
m.p. 174-175° (1). (From methyl 3-chlorosalicylate (above) or from S-chloroealieyloyl 
chloride (above) with cone. aq. NH<OH in cold (1).] — [This prod, with chloral (3:5210) 
gives on warming (12) chloral-3-chl orosali cylami de, colorless ndls. from ale., m.p. 
159-160* (12) (1), also obtd. from chloral-salicylamide in AcOH with Cl; (1).] 

(g 3-Chloro-2-hydroxybenzanilide (3-chlorosalicylaniHde): colorless ndls. from ale., 
m.p. 15S.5-159 0 (2). [From 3-chloroealicyloyi chloride (above) with 2 moles aniline 

' in ether soln. (2).] 

3:4745 (1) Hirwe, Emm. Gavankar, Proc. Indian Acad. Scu A-8, 205-213 (1938). (2) Ansch&tx, 
Anspach. Arm. 346, 312-317 (1906). (3) Varoholt. J. prckL Ch*m. (2) 36, 22-21 (1687). (4) 
Beissert, Cramer. Bcr. Cl, 2565 (1928). (5) Durand, Huguenin. Brit. 183,123, Sept- 6, 1922; 
Cent. 1922, IV 1171. (G) Farbenfabriken vorm. F. Bayer & Co.. Ger. 22S.S3S. Nov. 22. 1910; 
Cent- 1911, 1 51. (7) Farbenfabriken vorm. F. Bayer & Co., Ger. 216,305, Nor. 9. 1909; Cent 
1909, n 2107. (8) Farbenfabriken vorm. F. Bayer & Co- Ger. 204,766. Sept- 23. 1913; Cad. 
1913, II 1350. (9) British Dyestuffs, Ltd- Saunders, Mendoza. Brit- 260.058, Nor. IS, 1926; 
Cent. 1929, I 149. (10) Piatti, Atli convr. ««. chim. jmra apjXiaala 1923, 395, 437— 13S; Cm!. 
1924, 1 2514. 

(11) Katti, Badolato, Atti acccd. Linen (5) 33, 1 475-A79; Cent 1924, n 1893. (12) Hirwe, 
Bona. Bcr. 72, 1351 (1939). (13) Tiscbenko, J. P.un. Phyt^Cheru Sac. 60, 153-162 (1928); 
Cent. 1925, II 768; CJL. 22, 3397 (1925). (14) Davies, Bubenstein, J. Ckem. Sac. 123, 2551- 
2S52 (1923). 

OH 

3:4747 2,5,6-TRICHLORO-3,4- CL^Nci CsHtOCU BeiLVI — 
MMETHYLPHEKOL J L_ VIp- 

(Trichloro-o-4-xylenol) Cts^yCBt VI»-(456) 

CHj 

MJ*. 182-5° (1) 

Ndls. from pet. ether. 

[For prepn. of C from 5-chIoro-3,4-dimetbylphenol (6-chltJro-o-4-xyIeno!) (3:2705) with 
Cl; in CHClj tee (I).] 

2^,6-TrichIoro-3,4-dimethyiphenyI acetate: unreported. 

© 2,6,6-Trichloro~3,4-diinethyIpbenyl benzoate: m-p. 120* (I) 

3:4747 (1) TfinkeL J. Chan. Sac. 125, 1853 (1924). 
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Groth, Chem. Kryslalog. 5, 3G8 (1919). {0} Robertson, Proc. Roy. Soc. ( London ) 118-A, 709- 
727 (1928). (7) Bragg, Z. Krist. CC, 27-32 (1927). (8) Kanonmkoff, J. prakl. Chem. (2) 31, 
342-343 (1885). (9) Leeds, Everhart, J. Am. Chem. Soc. 2, 207-209, 210-213 (1880). (10) 
Laurent, Ann. chim. (2) 52, 275-281 (1833); 59, 201-204 (1835). 

(11} Paul, Depoully, Bull. eoc. chim. (2) 4, 10-12 (18G5). (12) Schwarzer, Ber. 10, 379 (1877). 
(13) Fischer, Ber. 11, 735-741, 1411-1412 (1878). (14) Kraflt, Becker, Ber. 9, 1088-1090 (1876). 
(15) Grimaux, Bull. soc. chim. (2) 18, 205-212 (1872); Compt. rend. 75, 352-355 (1872). (16) 
Widmati, Ber. 15, 21GI-21C2 (1882). (17) Cleve, Ber. 23, 954 (1890). (18) Armstrong, Wynne, 
Chem. News 58, 2G4-2G5 (1888). (19) Armstrong, Wynne, Chem. News Cl, 273, 284 (1890); 
Proc. Chem. Soc. ( London ) 4, 106 (18S8). (20) Helbig, Ber. 28, 505-507 (1895). 

(21) Laurent. Ann clam. (2) 74, 20-27 (1840); Ann. 35, 292-293 (1840). (22) Matter, Ger. 
317,755, Dec. 29, 1919; Cent. 1920, II G01. (23) Matter, Ger. 348.069, Jan. 28, 1922; Cent . 1922, 
IV 45. (24) A G.F.A., Ger. 332,391, Feb. 2, 1921; Cent. 1921, II G52; Ger. 334,710, March 17. 
1921; Cent. 1921, II 9G4. (25) Scliering-Kahlbaum, Freund, Jordan, Ger. 461,358, June 20, 
1928; Cent. 1929, I 1052, Brit. 202,997, Oct. 24, 1924, Cent. 1925, 1 1456. 


3:4755 2,3,3-TRICHLORO-2- Cl CHj CfiHgCIa Beil. 1-135 

METHYLBUTANE CU J > _J > _ CB3 Jr- 

k k 

M.P. 182-183® (1) 
abt. 170® (2) 

(For prepn. of 0 from 2-chloro-2-methylbutane (3:7220) or from 2,3-dicbloro-2-methyl- 
butane (3:7975) with Cl 2 see (2); for formn. from 3-chloro-2-methylbutene-2 (3:7335) + 
CI2 (10% yield together with other prods.) bcc (1) (an earlier product (3) obtd by this 
latter method and to which this structure was assigned was reported as a liquid, b.p. 176®, 
D\ h _ = 1.215, ng = 1.472).] 

C is not (2) saponified by 20% aq. KjC 03. 

C on htg. with 2 moles quinoline at 195-225® gives (00% yield (2)) 0-chloroisoprene 
(3:7290). 

3:4765 (1) Tishchenko, J. Gen. Chem. ( U.SJS.R .) 8, 1232-1246 (1938); Cent. 1939, II 4223, 
C.A. 33, 4190 (1939). (2) Tishchenko, J. Gen. Chem. ( U.S.S.R .) 0, 1116-1132 (1936); Cent. 
1937, 1 573; C.A. 31, 1003 (1937). (3) Brocbet. Ann. chim. (7) 10, 385 (1897). 


3:4775 3,4-DICHLORONAPHTHO- ( 

O 

1! O 

lY c 10 h 4 o,ci 2 

BeU. vn- 721 

QUINONE-1,2 1 


VHi — 

M.P. 184-185® (1) 

Cl 


184® (1) (2) (3) 

183® (6) 




Red tbls. or ndls from AcOH, CgHo or CHCI3. — Spar. sol. ale., fairly eas. sol. CHCI3 — 
Sublimes undecomposed. 

(For prepn. of C from l-aminonaphthol-2 hydrochloride [Beil. XIII-676, XIIIi-(274)I, 
in AcOH with CJ2 (08.5% yield (3)) (2) (4), or from naphthoquinone-1,2 (1:9062) in AcOH 
with CU (2), see indie, refs ; for formn. of C from 3,4-dichloro-naphthoquinone-I,2-oxime-l 
(3,4-dichloro-l-nitroso-naphthol-2) [Beil. VII-721] on oxidn. with cone. HNO3 in AcOH 
soln. see (5); from 3,4-dichloro-3-nitro-l,2-dioxonaphthalene tetrahydride-1,2,3,4 [BeU. 
YII-701] with AcCl in B.t. at 100° see (6) ] 
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C dis. m cold dil. aq. alk. yielding colorless soln. which upon acidification gives (90% 

yield (4}) ' ' • ‘ ' 1 — 1 *- acid-3 (Beil. X-323J, ndls with 1 HjO 

(from dil- ■ ' ja ovidn. in dil. aq or AcOII soln. with 

Cr03 e>vk ‘ ' ' T ‘ ndcnc-l-one-3 ( M dichloroindone ") (Beil. 

VII-3S4J, goltf-ycl. ndls from ale. or AcOH, m.p. 89-90*.] (For behavior of C with Ca (OCl 2 ) 
soln see (7 LI 

C with ale. NaOEt yields (8) 3-chloro-4-cthoxynaphthoquinone-I,2, (Beil. VIH-299], 
or.-red ndls. from ale., m p. 149* (8) 

C in hot ale coin, on treatment with ole. NHj yields (2) 3-chloro-2-hydroxynaphthc>- 
quinone-1 ,4-imide-t (4-amino-3-ch)oron3phthoquinone-l,2) (Beil. VIII-305], m.p. abt. 
2C0° (2} 

G in dil AcOH with excess SOj (2) reduces to 3,4-dichioro-l,2-dibydroxynaphthaIcnc 
{Beil. VI-9751, m.p. 125* (2) 

(For cpd. formn. of C with SnCL see (9); for reactn. of C with 2,3'dimcthylbutadieDe-l ( 3 
in CHClj see (10)1 

3:4775 (0 Zineke, Ann. 257, 140-147 (1890). (2) Zinckc, Bcr. 10, 2499-2500 (1SSG). {3j 
Brass, Most, Bcr 59, 1271 (I92G). (4) Zinckc, Engelhardt, Ann. 2S3. 347-349 (1894). (5) 
Zinckc, Schrnunk. Ann 257, 140-147 (1890). (G) Zineke, Scharfenberg, Ann. 2GS, 303-304 
(1892). <r) Zinckc, Schmidt, Bcr. 27, 744 (1804). (8) llirseh, Bcr 33, 2114 (1900). (9} Brass, 
Fengler, Bcr G4, 1663-IGG4 <1 931). (10) fYeser, Dunn, J. Am Chem. Soc. 59, 1020 (1037). 

Oil 

ciAoii 

3:4782 4,5,8-TJUCHXOKOPYROGAIXOI, j CgHjOjClj Bcll.VI.J084 

«\/on 

Cl VIr- 

M.P. about 185“ dec. (1) 

177° u.c. dec. (2) 

175° (3) 

Ndls. with 3 HiO, m.p 75° (1) from a!c._or CgHa (2); this trihydrate in vhc. over H 2 SO.< 
loses 2 H 2 0, the final H 2 0 at 110 * (2). — G is spar sol in cold aq , CgH«, CHCL, CCb, or 
CS2; eas. sol. ale , ether, or hot aq. 

(For prepn. of C from pyrogailol (1,2,3-tnhydroxybcnzene) (1:1555) in C0% AcOH 
with Cl 2 (2), or with S0 2 C1 2 in dry ether (3), see indie. refs.) 

(For prepn of G from “ leucogallol ” (Beil. VI-10781 or “ mairogallol ” (Beil. VI-1078] 
by reduction with Zu dust 4- chi. H2SO4 see (1); from gallic acid (1 :0S75) in CHCL with 
Cl 2 see (4) ] 

(C in CCI4 or CHCLj prev. satd with Cl 2 gives (2) “ leucogallol."} 

C in ether soln with aq Ba(OH)j gives deep blue coloration; with aq. Na 2 S03 a fugitive 
red coloration (2). 

G with aq FeCIj gives (4) a blue coloration. 

G with cone. HNO3 is oxidized and decomposed (2); 0 dis. in cold cone. H2SO4 without 
evoln. of gas but on warming decomposes (2). 

G reduces NH*OH/. AgNOj (I) 

4,5,6-TrichloropyrogallaI trimethyl ether: cryst. from ale., m p. 54° (5). (Prepd. 

indirectly (5) } 


125* (4), 122° (I). 
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3:4782 (1) Hantzach. Schnitcr, Ber. 20, 2034-2037 (1887). (2) Webster, J. Chem. Soc. 45, 
205-208 (188-1). {3} Pcrntoncr, Condorelli, (Jazz. chim. ital. 28, I 225-220 (1808). (4) Bietrli, 
Bull. boc. chim. (3) 15, 904-000 (1890). (5) Bartolotti, Gazt. chim. ital. 27, 1 290-291 (1807). 


3:4700 2,3,4. 5-TETRACHLORO- — \rnr\vz C7H3O2CU BeiUX-340 

BENZOIC ACID C ^ — /j IX,- 

M.P. 180° (l) 

Ndls. from ale. — Eas. sol. ole., ether; spar. sol. aq. 

• (For prepn. of C from tetrachlorophthalic acid (3:4940) by htg. with 2-3 pts. AcOH 
in s.t. at 300° for 3-4 hrn. sec (1); by htg. with steam + H2 at 200-400° over decarboxylating 
cat. see (2).] 

C on ^ hr. boilg. with mixt. of 2 pts. HNOj (D » 1.48) + 1 pt. cone. H2SO4 gives 
(100% yield (If) 2,3 > 4,5-tctrachloro-2-nitrobenzoic acid [Beil. IX-405], lfts. from aq., but 
no m.p, has been reported. 

Neither the action (if any) of PClj or SOCI2 on C nor the expected 2,3,4,5-tetrachloro- 
bcnzoyl chloride has been recorded. 

Methyl 2,3,4,6-tetrachlorobenzoate: unrecorded. 

Ethyl 2,3,4,6-tetrachlorobenzoate: from C + EtOH + HC1 gas; ndls. ale., m.p. 

31.6° (1). 

2,3,4,6-Tetrachlorobenzamlde: unrecorded. 

2,3,4,5-Tetrachlorobenzanilide: unrecorded. 

3:4700 (1) Tust, Bcr. 20, 2439-2431 (1887). <2) Jaeger (to Sclden Co.), U.S. 1.953,232, AprU 3, 
1934; Cent. 193-4, II COO; C.A. 28, 3743 (1934). 


3:4810 2,3,4-TRICHLOROBENZOIC 
ACID 


M.P. 180-187° (1) 



COOH 


0711 * 0*013 


Bell. IX- 345 
IX,- 


Ndls. from hot aq. (1). — C does not melt under boiling water <1). 

(For prepn. from 2,3,4-trichlorotoluene (3:0425) by oxidn. with HNOj in s.t. at 150 s 
seo (1); from 2,3,4-trichlorobenzaldehydo (3:2445) by oxidn. with KMnO* see (2).) (The 
latter product was probably impure (1).] 

No further data on C are recorded. 


3:4810 (1) Cohen, Dakin, J. Chem. Soc. 81, 1328 (1902). (2) Secllg, Ann. 237, 160 (1887). 


3:4820 3-CHLOROPHTHALIC ACID 



C 8 H B 0 4 C1 Bell. IX - 810 
Ki-tfGO) 


M.P. 186-187° (1) 

185-187° (2) 

180° (3) 

184° (4) (5) 

(See also 3-chlorophlhalic anhydride (3:3900).] 
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Ndls from aq.; eas. sol. ale,; eas. so!, ether (use in sepn. from phthalic acid (1:0820) 
(6). — 100 pts. aq. at 14° dis. 2.16 pts. 6 (5). — IFor sepn. of C from o-chlorobcjwoic acid 
(3:4150) by use of CHCb see <7)0 

(For prepn, of C from 3-ehlorophthalic anhydride (3:3900) by hydrolysis with boilg. 
dd. HC1 sec (3) (G); from l.Sdichloronaphthaleoe <3:3200) by oridn. with CrOj/ AeQfl 
see (5); from S-chloro-l ,2 ,3 ,4-te t raby dronaph thalene fBeil. Vi-(237)] (1) by oxidn. with 
KMnO* see U); from 3-chloro-2-methylben2oic acid (3:4435) by oxidn. with KMnO* 
«*{§).] 

C on htg above its m p yields (5) (8) 3-chlorophtbalic anhydride (3:3000). 

(C on KOH fusion yields (S) (note rearrangement) 4-hydroxyphthalie acid (Beil. X-499, 
Xj-(255)|, m p. 204-205°, with conv. to corresp. anhydride, m.p 1 71®.] 

(C with steam passed over cat. at 350” loses COa presumably yielding (9) o-chlorobcnzoic 
arid (3:4150) and/or m-chlorobenzoic acid (3:4392).] 

(Chtd. with Hg(OAc)j in AcGH as directed (2) gives anftydro-S'hj'droaymercuri-O-cWoro- 
bcnroic acid which on htg With aq HC1 yields m-chlorobenzoic acid (3-4302) ] 

Salts. Ag$X, ndls. from hot aq. (5); BaA, eas sol. cold aq , but spar. sol. hot aq., on 
protracted boilg. with aq gives monohydrate which is msol cold aq. (S). 

Esters. The neutral dimethyl and diethyl esters of C are unreported; of the various 
possible acid esters only ethyl hydrogen 3-cbloropbthalatc, mp. 118-119° (1). has been 
reported. 

3.4S30 (1) von Braun, barbie. KredeJ, Bn. fi6, 2337-2338 (1923). (2) TTMtmw, Culhaae. 
J. Am. Chem Sot. fit. G02-C05 (1929). (3) Bogert. Boroschek. J. Am Chem Soc 23, 751 (1901). 
(4) Egcrcr, Meyer. .VTorwfcfc. 34, 81 (1913). (5) Guareschi. Garz. ehxm. xM. 17, 120-122 (1887). 
(6) Smith. / Cfuvi. Soc- 1333. 1643-1644. (?}*Jae E er (to Selden Co ). Ufi. I.6S5.634. Sept. 25. 
1928; Cent. 1929, 1 S07. (8) KrQger. Btr. 18,* 1759 (1SS5). (9) Jaeger (to Srfden Co.}. U.3. 
1,953,231, April 3, 1934, Cent. 1934, II 1688. 


CjH 2 0jCI 2 Beil. XVOT - 483 
XVHH254) 


M.P. 187.5-188° cor. (1) B.P. 313° (4) 

187° (2) (3) 

185-187° (4> 

185 ° ( 0 ) 

{Srea&o 4,3-dUhlorophihalic acid (3:4800).] 

This, or pr. from hot toluene or from CCU; spar. sol. cold but eas. sol, hot C$H« or toluene; 
very little sol in CC1« 

(For prcpn. of C from 4,5-chehiorophthalie acid (3:4S90) by htg at 200° (4) or by htg. 
with AcCl (2) etc indie, refs.; for fornm. of C (together with other isoram) from phthalic 
anhydride (1:0725) with Cl; in pres, of Fe or Fe salts at 160-200° (5), or from phthalic 
anhydride (1:0725) or 3-chlorophthaKc anhydride (3:3900) with Cl; in fumg, HjSO* in 
pres, of I; <41 (tf. fee indie, refs.; for formn. of C from aq solna. of alk. salts of pHliaHc 
arid {1 ;O820) with Cli wc (2| (Q) {?M 

(For sepn. of 0 from isomeric dichlorophthalic anhjdridcs by means of salts of corresp. 




3:4830 


4,5-DICHLOROPHTHALIC ANHYDRIDE 
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acids, etc., see (4) ( 8 )_ (l); by means of differential hydrolysis with IIjSOi (prods, with 
no a chlorine such as 0 require II 2 SO 4 of 98-100% concn., those with 1 « chlorine bucH as 

3.4- dichlorophthalic anhydride hydrolyze with 50-95% II 2 SO 4 , those with 2 a chlorine 
atoms such as 3,0-dichloro- or 3,4,5,0-tetrachlorophthalic anhydrides hydrolyze at H 2 SO 4 
eonens. of less than 60%) see (9).] 

C dislvd. in abs. ale. yields (4) ethyl hydrogen 4,5-dichlorophthalatc, ndls. from CIIC1,, 
m.p_. 133-134° (4). 

(C with 1 mole NH 2 OH.HCI + Na 2 C 03 in aq. soln. as directed (4) yields 4,5-dichloro- 
phthaloylhydroxylamine (N-hydroxy-4,5-dichlorophtliaIimide) [Beil. XXI-504], pr. from 
MeOH, m.p. 195-197° dee. <4>; this prod, on warming with aq. Nt^COa gives 100% yield 

4.5- dichIoro-2-aminobcnzoic acid (4,6-dichloroanthranilic acid) {Beil. XIV-3G8, XIVj- 
(549)], m.p. 213-214° (4).] 

[C with steam passed over cat. at 3S0-420 0 loses CO 2 presumably yielding (10) 3,4-di- 
chiorobcnzoic acid (3:4925).] 

0 with benzene + AICI 3 (12) or in acetylene tetrachloride (11) gives (98% yield (12)) 

4.5- dich!oro-2- (o-bcnzoyl)benzoic acid (Bed. Xi-(357)], cryst. from Cell# (12) or toluene 
(11), mp. 209° (12), 208° (11), which on htg with 20 pts. cone. H 2 SO 4 at 1G0° for 1 hr. 
gives (92% yield (12)) (11) 2,3-dichloroanthraquinonc [Beil. VII-788, VIIi-(413)], yellowish 
ndls. from AcOH, m.p. 267“ cor. (12), 2G5° (11). — [C with o-xylenc 4- AICI 3 in acetylene 
tetrachloride gives (80% yield (11)) 4,5-dichloro-2-(3 , ,4'-dimethylbcnzoyl)benzoic acid, 
cryst. from cyclohexane, m.p. 184° (11), which with 10 pts. cone. H 2 SQ 4 nt 100° gives (45% 
yield (11)) C,7-dichloro-2,3-dimcthylanthraqumone, cryst. from xylene, m.p. 305° (11). — 
C with o-dichlorobcnzcne (3:0055) + AICI 3 4 hrs. at 100° gives (80% yield (11)) 3,4-di- 
chloro-2-(3 , ,4 , -dichlorobcnzoyl)benzoio acid, cryst. from CoHa, m.p. 183°, which with 
12 pts. cone. H 2 SO 4 6 hrs. at 100° gives mainly 2,3,6,7-tctrachIoroanthraquinone, cryst. 
from o-dichlorobenzcnc, m.p. 348° (11). — For analogous rcactns. of C with naphthalene 
(13), pyrene (14), or o-chlorotoluene (15) sec indie, refs.] 

[C with hydroquinonc (1:1590) + H 3 BO 3 htd. at 190° and afterward treated with hot 
cone. H 2 SO 4 at 150-105° (10), or C with A1C1 3 + NaCl htd. at 200-220° (17), or G with 
p-chlorophenol (3:0475) htd. with fumg. H 2 SO 1 4- H 3 BO 3 (18) gives (yield: 80% (17), 
15% (16)) 6,7'dichloro-l,4-dihydroxyanthraquinone (6,7-dicliloroquinizarin) [Beil. VIII- 
452, Villi- (71G)], red-br. cryst. from xylene, m.p. 295.5° (17), 2S8° (10), (diacctate, m.p. 
125° (16), dimethyl ether, m.p. 168 5° (17)).] 

(For use of Cl in prepn. of pigments of the copper phtlmlocyoninc type bcc (19).] 

C with (NH 4 ) 2 C 03 htd at 250° for Yz hr._(20) yields 4,6-diclilorophtltaUmidc, pi. from 
ale., m.p. 221° (20) (note that behavior of C with cone aq. NH 4 OH is different yielding 
(4) 4,5-dichlorophthnlamic acid (not specifically characterized) which with alk. NaOCl 
gives 4,5-dichloro*2-aminobenzoic acid (above)). — [For behavior of G with hydrazino 
hydrate in AcOH yielding corresp. cycloliydrazidc see (21).] 

C (1 pt.) in boilg. AcOH (6 pts.) treated with aniline (1 pt.) gives (82% yield (1)) 4,5- 
dichlorophthalanil (N -ph cnyl-4 , 5-dichlorophthal'uni do) [Beil. XXli-(391)], cryst. from 
AcOH, m.p. 212.5-213° cor. (1). 

C on saponification with standard alkali (Sap. Eq. — 108 5), followed by acidification, 
yields 4,5-dichlorophtlialic acid (3:4890) q.v 

3:4830 (1) Pratt, Perkins, J. Am. Chem. Soc. 40, 215-216, 218 (1918). (2) ITinkel, Ayling, 
Sevan, J. Chem. Soc . 1D28, 187G. (3) Ayling, J. Chem. Soc. 1929, 255. (4) Villiger, Ber. 42, 
3538-3539, 3546-3549 (1909). (5) DvornikofT (to Monsanto Chem. Co.), U.S. 2,028,383, Jan. 

21, 1936: Cent. 193C, 1 2830; C.A . 30, 1391 (1930). (0) Jtushchinskii, J. Applied Chem. ( U.S S.It.) , 
7, 1113-1115 (1934); Cent. 1930, II 2902. (7) Itusheliinskii, Russ 41,516, Fob. 28, 1935; Cent. 
1935, II 370-1; C.A. 30, 8247 (1930). (8) Hodgson, J. Soc. Dyers Colourists 49, 215 (1933), 
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. . * rij French 749,954. Aug. 2, 1033; Cent. 1933, II 2i4&~2749. {10} 

{0} Imperial Chem Ind . j^e 20 1034; Cent 1934, II 3017. 

Jaeecr {to SeWenO)), U.S. 1,9^,510. ' lg78 _ iS79 , 1884-1889 (1933). {12} Uttmann. 

(11) Barnett, praU Chan (2) 331. 79 (1931). {14} 

Bilbg, -Ann 381. 27-28 {i91«. S^.f^ c^echoslwal:. 46.S35, Feb. 25, 1934; Cent. 1934. 
Vcrein far Chem. und Metatturg ^ r0 ^kti . 49 29-26 {1929); Cent 3929, I 2533 

LM W .Sh^ r— /. mi, 

60 {21) Drew. Fearman. / C&em. Soc. 1931. 32 


3:4835 HEXACHLOROETHANE CljC-CClt 
(PcrcWoroclhaoc) 


OCi 6 Beil. I - 87 
V(3G) 
la- (58) 


189° s.t. O* 

187-188° (Ml ( 115 1 

187.71-188.75’ cor., s.t. (7) 
187’ s.t. PI < 3 > 

187’ 0) (5) (0) (031 (Ml 

180.85-187.4’ cor., s.t. (7) 
180.8* < s > 

180-187’ (0) (133) 

ISO’ ( 1 °) t 73 ) 

185-180’ ! l » 

185 ’ ( 12 ) (131 ( 14 ) ( 132 ) 

183-184’ s.t. (1 3 > 

183.0-181.0’ (Id) 

181’ s.t. (12) 


B.P. 

185.5° at 776.7 mm. {7} 
185° at 760 mm. (18) 


lVMto ervst. with camphoraceou. odor which readily sublime without meltinR.— Cryst. 
t m «i* <,n, w CIICl* or CS’. — 0 is trimorphaus: below about 46° cryst. C » ortho- 
rhombic in range 40-71* cryst 0 is triclmic; about 7t* cryst C is cubic at these transition 
volume alteration, occur which have rnmclnm-s (3) been mistaken for rop.a.— 
3ctat Tu t “monihi-m nod these transitions SCO (to) W (20) (21) (25) (20) ; for influence 
of hiftli picas. see £2) - For ciystalloBisphic data see (20) (23) (21); for X-ray crystallog. 

<,a C ralmil'al"! UL-ol an and sice veira atord temp. (20); for pateula on dndng of 
|*ii j — n*or studies of vap press of C at various temps eec {15} {!}{«) {5-}. — 
For prevention of “ caking " of cryst C by nddn of 1-107. paraformaldehyde r see (33) j 1 
Crvosconic const of 0, «-c . f p. lowering per mole solute in 100 r C, is 5 0 (34). (For 
thermal anal, of binary systems of C with naphtJiaiene (l : 7200) {S} <3f}, with phenanthrene 
(l '7210) {34}, or tilth anthracene (1 ■ 7285) {34} see indie, refs J 


USES OF O 

0 finds many uses in industry, some based on its physical characteristics and some on 
its chem. beliavior —{Kb, for use of C as soUent for prepn. of solid sains. of h for use 
in {dace of usual tincture *ce {45}; for use of C as means for temporary marking of cloth 
removable at wiB by heat (sublimation) K-c {3G) 1 
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[For use of C as addition agent to CCU fire extinguishers see (37); as component of' 
certain types of explosives (e.g., 75% nitrostarch + 20% C + 5% NaNCU) see (38); for 
use of G as mothproofing agent see (39) {40) (41) (42); for use of C as insecticide and/or 
fungicide see {43) {44); for use of C together with CS2 {45) or rotenone {46) as insecticides 
see indie, refs.] 

C is an important component of “ HC ” smoke candles or grenades used for the production 
of screening clouds or smokes; a mixture of C with powdered metal (usually Zn) once started 
undergoes vigorous decomposition yielding ZnCh + C; other materials are usually added 
to ignite the mixture and to modify the character of the resultant smoke; for further details 
see {47} (48) {49). — [For use of this type of reactn. in prepn. of activated carbon see (153) ] 

PHYSIOLOGICAL ASPECTS OF C 

[For studies of toxicity of C and its ability to penetrate skin see (50) (51) (52) cf. (160); 
for studies of C as anthelmintic see (53) (54); for study of antiseptic power of C see (55).] 

DETERMINATION OF C 

For detn. of C by reactn. with Na + ethanolamine in dioxane followed by detn. of 
resultant chloride ion see (161). 

PREPARATION (OR FORMATION) OF C 

C is a by-product of the tech, prepn. of CCU (5:5100) from CSa + CI2 (56), of prepn. 
of CHClj (3:5050) and of CH2CI2 (3:5020) (57), and is found {12) (together with other 
by-products) in the hlgh-boiig. fractn. (“ Tri-Nachlauf ") from the prepn. of trichloroethyl- 
ene (3:5170) from acetylene tetrachloride (3:5750). — For quick prepn. of C from CCh 
(3:5100) refluxed with AI powder_(80% yield {14)) or with Al/Hg (65% yield (5S» cf. 
(96) see indie, refs.; for prepn. of C from ethylene with CI2 over activated carbon at 300- 
350° (90% yield) see (59). — For many other methods of preparation, manufacture, or 
^formation see below. 

From various polychloroethanes. From 1 , 2-d ichloroelhan e ( ethylene dichloride) 
{3:6180). [For prepn. of C from ethylene dichloride'in' vapor phase with Clj + cat- {60* 
(61) or with CI2 under press. (62) see indie, refs.; note that ethylene dichloride in liq phase 
with CI2 gives mainly (61) 1,1,2-trichIoroethane (3:5085). — Note also that 1,2-dibromo* 
ethane (ethylene dibromide) refluxed with AICI3 while treated with Cls (63) gives C.] _ 

From 1,1,2,2-tetrachloroelhane ( acetylene tetrachloride) (3:6760). [For formn. of C 
together with other prods, from acetylene tetrachloride over pumice at 700° (64), or with 
anhydr. FeCU on htg. in s.t. (65), or with C] 2 {66) in u.v. light at 50-60° (67) or X-radiation 
(68), or with CI2 over activated carbon at 300-400° (69) (70) or at 60-70° (71), or with 
CI2 in pres, of AICI3 at 20-100° (71) or at 120° under reflux (80% yield (72)), or with Cb 
in pres, of Fe at 20-80° (71), or with Cl 3 in CCU soln. (73), or even with aq. bleaching 
powder (71), see indie, refs. — (Note alsu that acetylene tetrabromide with A1CU + Ck 
under reflux yields (63) C).] 

From penlachloroethane (3:5880). [Fo’r formn. of C together with other prods, from 


pentachloroethane with dry CI2 + Aid 

• *' or 

*» ’ carbon at 

300-400° {70}, or with Cl* in u.v. ■ 

exc** 

10 his. (16), see 

indie, refs. — (Note also that . ■ 

(75) C-)J 

SbL 

for 2 hrs. pves 

From various . *j 

* /> 

(3:5170). 

[For formn. of C * * - ■■ 


' . over 
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pumice at 700° (04), or with anhydrous FcClj on htg. in s.t. {65), or with Cb over act. carbon 
at 60-70° (98% yield (70)), see indie, rcfs-1 

From <eiracMoroc</i 2 /ten« (3:6460). [For prepn. and/or formn. of C from tetrachloro- 
cthylcnc with Cl 2 (162) (76) (77) in direct sunlight (78) cf. (79) (80) (106) or in pres, of 
suitable cat. in dark at 80-100° (81), or in CCU soln. at 22° (82) cf. (73) or in vapor phase 
at 40° and low press, in light and absence of oxygen (33) see indie, refs, (note that tetra- 
chlorocthylenc (3:5400) with CU + light in presence of O 2 undergoes photo-oxidation to 
trichloroacctyl chloride (3:5420)). — For formn. of C from tetrachloroethylene with 
SO 2 CI 2 in pres, of di benzoyl peroxide (84), or in small amt. with dibenzoyl peroxide alone 
(85), or with chlorine monoxide in CCU at —20° (86), see indie, refs.] See also below 
under formn. of C from acetylene. 

From dichloroacetylene (3:6010). [For formn. of C from dichloroacetylcne with CI 2 in 
CCU soln. sec (2).l 

From various polychloromethanes. From trichloromcthane (chloroform) (3:6050). 
[For formn. of C together with other prods, from CIICI 3 by pyrolysis at 425° (87), in electric 
arc (G), by actn. of radium radiation ( 88 ), or by actn. of NCIj in sunlight (89) sec indie, 
refs.) 

From carbon tetrachloride (5.5/00). [For formn. of C together with other prods, from 
CCU by pyrolysis at 600-1500° (90) cf. (91) (76), by actn. of electric arc (6), dark elec, 
discharge (92), or radium radiation (SS), with hydrogen nt 600-050° (93), or with hydrogen 
over reduced Ni at 270° (91), or from CC1« in nitrogen over GcOa at 500-865° (95), sec 
indie, refs ) 

[Tor prepn. of 0 from CCU (3:5100) by refluxing with A1 powder (80% yield (14)), 
Al/IIg (65% yield (5S)), or A1 + A1CU (96), or by htg. with Cu powder in s t. at 120° (97), 
amorphous As in a t. at 160° (9S), or molecular Ag in s.t. at 200° (99), see indie, refs.] 
From various hydrocarbons. From methane. [For formn. of C together with other 
prods, from CII 4 4* CU in silent clcc. discliargo see (100).] 

From ethane. [For formn. of 0 together with other prods, from cthano with CU in 
pres, of netivated carbon or other cat. at clev. temp, see (101) (102) (103).] 

From ethylene, [for formn. of 0 together with other prods, from ethylene with CU 
over act. carbon at 120-125° (101) or at 300-350° (90% yield (59)) cf. (101) (105).] 

From acetylene. [For formn. of 0 together with other prods, from acetylene with CU 
nt 650-1000° as directed (106) or at 700-050® as directed (107), with CU in an inert gas 
such as Nj or IIC1 over net carbon at dev. temp. (10S), or with SiCU in pres, of 1-2% 
reduced iron (109) (110) see indie, refa — (Noto that by this mode of procedure acctylcno 
tetrachloride («ec tins heading above) is a probable intermediate.)] 

From miscellaneous sources. C has been observed as one of the products of decomposi- 
tion of many different types of compounds contg. the — CCU group (For example, for 
formn. of 0 (together with other prods.) from iodotriehloromclhane on distn. (Ill), from 
bromolrichloromethane in ultraviolet light (112), from trichloroaeet > 1 ddoride (3:5420) 
at 600° (113), from trichloroacctyl bromide in a t. at 400° (113), from trichloroacctyl iodide 
on distn. at ord press. (113), from nitrosotriddoromethane with Oj at 120° (114), or from 
nitrotrichloromctliane (chloropicrin) with IIC1 gas over pumice nt 400° (1) tee indie, refs. 
— For formn. of 0 together with oilier prods, from triehloroacrlaldchyde (chloral) (3:5210) 
*>Ut CU. Hr*, or Ij in pres, of A1CU (115), from trichloroacetic add (3:1150) by pyrolysis 
over ThO;. kaolin, or carl*on (MG), from K trichloroacctale by electrolysis of its coin, in 
» 0- KOAe (15), from feme triehloroacetate in aq. aoln. in light (H7) (118) (110), from 
pcntachlorodimelhyl ether on htg with a q (120), or from trichloromelhyl benzoate on 
htg. (121) ace indie, rtfs ) 

T!.. to mm. of C hi. «l-o been o!«e rved in connection with certsin trid chloride. | c p , 
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for formn. of C from acetyl chloride (3:7065) with excess PCI 5 in s.t. at ISO 0 (122), from 
pentachloropropionyl chloride (3:0470) with AICI 3 on warming (123), from dichloromaleyl 
(di)chloride (3:G197) with PCI 5 at 230° for 6 hrs. (124), or from pentachloroethyl chloro* 
formate with AICI 3 at 100 ° (125) see indie, refs.] 

(For formn. of C from various alkanes with SbCl 5 -f- I; (126), from a mixt. of dichloro- 
propanes or from hexacblorobutadienc (3:6425) with Cl» at 400° and 30 atm. (127), from 
an electric arc between carbon electrodes in Cl« (12S), from n-propyl chloride (3:7040) or 
isobutyl chloride (3 : 7135) with excess IClj in s.t. at 200° (129), from CaCj with gaseous 
or liq. Cla at 20° under press. (10), from various iodochlorides of ethylene on warming (9), 
from lignin on boilg with SbCU + I 2 (130), from humic acid with KCIO3 + HCI (131), 
from j3,0 / -dichlorodiethyl sulfide (“mustard gas”) with dry Ch at 100° (132), or from 
a.ft.d^j/Sjd'-hexachlorodiethyl sulfide or a,a,0 l d,& l ct r (i' -hept&chlorodiethyl sulfide with Ch 
in cold (133) see indie, refs.) 

CHEMICAL BEHAVIOR OF C 

Pyrolysis. [C passed over porcelain in hot tube gives (7S) tetrachloroethylene (3:5460); 
C (in stream of air) pyrolyzed at 550-600° gives (57) tetrachloroethylene (3:5460) + 
CCU (3:5100) in conversions of substantially 100%. — ■ Note also that C with SbCU above 
450° yields almost exclusively (126) CCU (3:5100).] 

Reduction. C with granulated Zn in boilg. ale. (134), with Zn + dil. H 2 SO 4 at room 
temp, for several days (100% yield (135)) (136) (76), with Zn + aq. above 80° (137), with 
Ha over Ni at 270° (13S), or with ale. KSH (139) loses 2 chlorine atoms giving tetrachloro- 
cthylcne (3:5460) (for other, less direct conversions of C to tetrachloroethylene see latter 
under preparation; also below.)] 

Oxidation. C is oxidized only with considerable difficulty [c g., for behavior of C over 
hot CuO see (140); for detn. of chlorine in C by cat. oxidn. over FejOj (low results) see 
(141); C with C 1 O 3 /H 2 SO 4 is incompletely oxidized (142); C with SO 3 in s.t. at 150° (143) 
cf. (144) yields trichloroacetyl chloride + S-OsClj.] 

Partial replacement of chlorine by fluorine. * (C with Fa gas over Cu gauze cat. at 125 
(145), or with SbFjCl; htd. under press. (146) (147) (14S), or with SbFs + CU + SbQias 
directed (149) yields l,l,2,2-tetrachloro-l,2-difluoromethane, m.p. 24-25°, b.p. 92®, ac- 
companied by numerous other partially fluorinated prods.] 

Behavior with alkalies. (C with solid KOH in s.t. at 210-220° for several days yields 
(150) KC1 + potassium oxalate; C with ale. KOH in s.t. at 100° for a week yields (151) 
the same prods, accompanied by ethylene and hydrogen; C with A'/ 10 abs EtOH/NaOH 
at 25° (17), with alc.-free NaOEt in ether under press, htd. to 140° (152), yields tetrachloro- 
ethylene (3:5460) (for study of kinetics see (17)).] 

Behavior with metals. [C with alk. or alk.-earth metals is (like many other polychloro 
compounds) subject to explosion by mechanical shock; for study of sensitivity of C with 
Li, Na, Iv, Mg, Ca, Sr, Ba, Al, or T1 see (154). - — C with “ molecular " Ag at 2S0° loses 
2 atoms of chlorine yielding (99) tetrachloroethylene (3:5460).] 

Behavior with organometallic compounds. (For behavior of C with RMgX compds. 
see (155) (166); C docs not (11) react with Hg di-(p-tolyl).] 

Behavior with NH3 or organic bases. [C with NH3 at 700-800° gives up its halogen 
quant. (157) yielding NH4CI. — C with excess phenylhydrazine in xylene soln. on stdg 
or on warming is reduced to tetrachloroethylene (3:5460), HCI, CtHe, and Nj also being 
formed (15S) (note that analogous reactns. are also shown by 1 , 1 , 2 , 2 -tetrachloroethace 
(3:5750) and by pentachloroethane (3:5SS0)). — For kinetics of reactn. of 0 with pyridine 
or piperidine see (159).] 
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Brit. 378,324, Sept. 1, 1932; Cent. 1933, II 1583; C.A. 7 

1932; Cent. 1933, II 1683; C.A. 27, 304 (1933). (150) I 

(151) Berthelot, Ann. 309, 120-121 (1859). (152) 

7, 107-111 (1873). (153) de Gibon, French 802,765, Sept. 15, 1936; Cent. 1937, 1 1090; CA. 31, 
1968 (1937). (154) Lenz, Metz, Z. gee. Schiees- u. Sprengstoffw. 27, 294 (1932); Cent. 1933, 
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I 1716- {155) Korshak, J. Gen. Chem. (UJSB R ) 9, 1153-1154 (1939); C.A. 31, 1303 (1940). 
(156) EioagKi, Cars. chim. ttol. 57, 674-675 (1927) ; Cent. 1928, 1 SOS; Cjl. 22, 573 (1928). (157) 
HesUnga, Ree. tran. chim 43, 178-179 (1924). (153) Gowing-Skopes, Analyst, 33, 385-386 (1914). 

(159) Tronow, J. Russ. Phys.-Ckem. Soc. 68, 127S-1301 (1926); Cent. 1927, II 1145; not in CJL. 

(160) von Oettingen, J. Ind. Hyo- Toxicol 19, 405 (1937). 

(161) liaussher, Ind. Eng. Chem , Anal. Ed. 9, 296-299 (1337). {162} Schott, Schumacher, 
Z . physik. Chem. B-49, 107-125 <1941) , CJL 38, 3551 (1944) 


3:4840 3,5-DICHLOROBENZOIC ACID 


MJP. 188° (1) (2) {3} (4) (5) 

184-185° {6} 

182.5-183'’ (7) HI) 
183-182.5° {8} 


Cl 


CjHtOjClj 


ct-^ 


COOH 


BeO. IX - 344 
IXHJ41) 


Ndla from ale. — Sublimca {10}, — Very cas. sol. ale., spar. sol. aq. or Igr. 

(For prepn from 3,5-dich)oroto!ucce (3:6310) by oxidn. with dU. HNOj at 150-170° 
see (8) (7); from 3,5-dicbJorobenznJdehyde (3-1475) by oxidn with KMnO« (74% yield) 
see (3); from 3,5dichlorobipbenyl (3:0360) by oxidn with CrOj + AcOH see (9): for prepn. 
from 3,&-diazaU2obenzo;c ac. -via <liazo reacto. see (1>, from 4-amiao-3,5-dicbJorobenzoic ac. 
via diazo reactu. see (2); from 3,5*<bchloroamlme via conv. to acid hydrolysis of the nitrile 
see (10), for prepn. from 5mtro-3-sulfobenzoic acid via PC1$ and subsequent boilg. with 
alk. eee (11)4 

C added to 8 pts. fumg. HNOj (D = 1.48), stood 2-3 hrs. at 70°, cooled, ppts. 75% 
yield 2-tutro-3,5-dichiorobetizoic ac., ndls. from dil. ale., m p 194° cor. (5J. (Tins pro d. 
depresses m.p. of C {5)4 

C with PCJj yields (12) 3,5-dichlorobenzoyJ chloride, b.p. 135-137° at 25 mm. {12}. 


Methyl 3,6-dichlorobenzoate : m p. 5S° {13}. 

Ethyl 3 , 6-dichlorob enzoa te : m.p. unrecorded. (For study of velocity of hydrolysis 

eee {14)4 

3,6-Dicblorobenzamide: unrecorded. 

3,5-Dichlorohenzanilide : ndls. from dil. ale., m.p. 14S° (15). 


3:4840 (1) Bornwatcr, HoUeman. Rec. tmv. chim. 31, 229 (1912). (2) Elion, Bee. Iran. chim. 
42, 178 (1923). (3) Astnger, Lock. Monalsh. C3, 346 (1933). {4) Lock, B3cfc. Ber. <0, 923 (1937). 
(5) Aainger, M onatsh, 63, 390-391 (1933/34). (6) Gassmann, Hartmann, J. Am. Chem, Soc. - 
63, 2393-2395 (1941). (7) Cohen. Dakin, J. Chem. Soc. 79, 1112, 1134 (1901). {8} LeQmana, 
Klotz, Ann. 231, 324 (1885). {9) Hinkel, Hey, J. Chem, Soc. 1923, 2789. {10} Claus, Staven- 
hagen, Ann. 269, 225 (1892). 

(11) Franchimont, Rec. trav. chim. 29, 376 (1910). (12) Cohen. Briggs. J. Chem. Soc 83 
1214 (1903). {13} Midler. Tictz, Bet 74, 807-824 (1941); C.A. 35, 7953 (1941). (14) Blakey' 
McCotnbte, Scarborough, J. Chem. Soc. 1926, 2863-2868. (15) Waters, J. Chem. Soc 1929* 


3:4845 6-CHXORONAPHTHOIC ACID-1 


CjjHjOjCI 


BeiL S.J7, 951 


MJP. 189° cor. (4) 

188-189° (I) (2} 


wv 

-CO 
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Cryst. from CgHg or 95% ale. 

[For formn. of C from furoic acid (1:0475) 4- chlorobenzene (3:7903) 4- AICI3 (18% 
yield (2)) (3) or from methyl furoate (1:3452) + chlorobenzene (3:7903) 4- AICI3 (yield 
39% (1)) see indie, refs,] 

C on decarboxylation by htg. in quinoline at 225° in pres, of copper chromite cat. for 
4 hrs. yields (2) 2-chloronaphthalene (3:1285), m.p. 58-59° (2). 

Methyl 6-chloro-l-naphthoate: b.p. 105-170° at 2 mm. (1). [From methyl furoate 

(1:3462) 4- chlorobenzene (3:7903) 4- AICI3 (15% yield (I)).] 

Ethyl 6-chloro-l-naphthoate: unreported. 

© ,p-Bromcphenacyl 6-chloro-l-naphthoate: m.p. 142-143° cor. (4). 

3:48-15 (1) Price, Huber, J. Am. Chem. Soc. 64, 2139 (1942). (2) Price, Chapin, Goldman, 
Krebs, Shafer, J. Am. Chem. Soc. 63, 1857, 1801 (1911). (3) McCorkle, Turck, Proc ■ Iowa 
Acad. Sri. 43, 205-200 (1930), Cent. 1938, II 1950; C.A. 32, 4101 (1938). (4) Horn, Warren, 
J. Chem. Soc. 1946, 144. 

OH 

3:4850 PENTACHLOROPHENOL Cl/Nci CeHOCl 6 

caLJci 

M.P. 190.2° (1) B.P. 309-310° at 764.3 mm. si. dec. (7) 

190-191° (2) (3) (4) 195° at 16 mm. (3) 

189° (5) 

180-187° (8) (9) 

(10) (15) 

Cryst. from ale. a3 monohydrate, C.H2O, m.p 174°; anhydrous ndls. from CgHg; sublimes 
in long ndls. — Very insol. aq. (17), very cas. sol. ale , ether; mod. sol. CgHg; spar. sol. 
cold Igr. ; for quant data on solubility in 15 solvents at 7 temps, from 0° to 60° see { 1 J (17). — 
Odor pronounced only on htg ; dust of 0 causes sneezing. — Slightly volatile with steam. 

[For general review 6ee (1), for use as wood preservative sec (17) (19); for studies on 
toxicity see (20) (21); for fate of C in organism sec (22).] 

[For prepn see Beil. VI-194, VIi-(104); for comml. prepn. from hexachlorobenzene 
(3:4939) 4* NaOH 4- MeOH see (12) cf. (23); from chlorination of phenol or polychloro* 
phenols in pres, of AICI3 6ee (13), from " hexachlorophcnol ” (3:3180) by reduction with 
SO2 in ale. see (18),] 

C is acidic and in ale. soln titrates quant, using thymol-blue (Neut. Eq. = 266 5) (0* 
[For dissoc. const. Bee (2).] — C is insol. in NH4OH (1) but slowly dis. in cold Na^COj 
soln. (8) — C in alk. soln. does not couple with diazonium salts. [For spcctrophotometnc 

detn. see (11).] 

Salts. See Beil. VI-194. NaA, ndls. (from acetone 4* lgr.), spar. sol. aq. (3), NaA H 2 0, 
loses aq. at 110°, sol. aq., ale., ether. [For comml. application as preservative sec (1) (14).] 
— AgA, yel. ppt. turning orange on drying. — Heavy metal salts insol. aq. and often 
colored (1). 

C in alk. shaken with (CH3) 2 SOi (6), or C treated with diazomethane (0), or 0 htd. in 
MeOH with CH3I 4- KOH (15), yields its methyl ether, pentachloroanisole, ndls. from ale., 
m.p. 108° (6), 106 5“ (6). 

© Pentachlorophenyl acetate: from C on htg with AC2O 4* NaOAc (15) or from C in 
CS2 4- AcCl 4- Aids (16); ndls. from ale., m.p. 149.5-150 5° (16), 147-148° (15). 
[This prod, is very resistant to saponification (16).] 


BeiL VI - 194 
' VIi-(104) 

VI 2 -(183) 
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<g> Pentachloropbenyl benzoate: from C -f BzCl by warming in pyridine (3); ndls. from 
ale., m p. 164-165* (3), 150-100° (15), 159° (10). (Very resistant to saponification 
( 16 ) 1 

- in** r' « v — - J - A E '~- /,l *~ * >ft (1938). (2) Tiossens, Rec. Irav. chim 

(-4020 (1904). {4} Fels, Z. Krist. 33, 309 
»). (0) Poliak, Gebauer-Fiilnegg, Monalsh. 
i 20, 545 (1890). (8) Mcrz, Wcith, Her. 5, 
). (10) Brazier, McCombie, J. Chem. Soe. 

• ' - — ff-i— *— r - J *■— ,>t — rj 11 ? ,A ' s, ° '’2) Smith, Livak 

(tc ■ ■ l‘ * . ::2, 2548 (1938). 

ip I'.- " 4312; C.yl. 33, 

91 . 1 - ' 139; Cent 1939, 

II !- . ■ (3) 13, 342-343 

(1< ■ 1 .1 ■. " 3ritton, Alquist 

(to Dow Chem Co ). US 2.170,417, Oct 17, 1939. C.A. 34, 1038 (1940). (19) Hatfield, Proc. 
Am. Wood Preserving AsSoc 1944, 4705, C.A. 39, 2631 (1945). (20) Goodnight, Ind. Eng. Chem 
31, 868-872 (1912) 

(21) Deichmann, Machle, Kitamiller, Thomas, J. Pharmacol. 76, 10-1-117 (1942); C.A. 37, 
401 (1943). (22) Maclile. Deichmann, Thomas, J. Ind. Hug. Toxicol. 25, 192-191 (1943). 
(23) Troitskii, Voronina, Orff. Chem. Ind. ( U.SS.R .) 7, 240-241 (1940); C.A. 35, 3989 (1941), 


3:4853 CHLOROFUMARIC ACID 


M.P. 193° (I) 

193° (2) (3) < 

191.5-192.5° cor. (5) 

191.5° (G) 

191-193° (22) 

191° (8) (10) 

100-191° (7) (12) 

180° (11) 

188-180° (14) 

[See also chloromaleic acid (3 3432). J 

This from AcOH — C is very cas. sol. aq , ale. or ether; spar. sol. CsH« or Igr. — C 
Bubhmcs without forming anhydride 

(For prepn of C from chloromaleic acid (3:3432) by repeated evapn. with cone. HCl 
see (5) (2); from rf.f-a.rt'-dichlorosuccinic acid (3:4711) on boilg. with aq (7), or with 
aq. KOH (8) (9) or aq acid (9) see indie refs ; from mcso-a/i'-dichlorosuccimc acid (3:4930) 
with aq KOII at 0° sec (7) (8) (9) (note that from this source action of acid yields (9) 
both C and chloromaleic acid (3:3432)), from diethyl d.^a'-diclilorosuccinate (3:9578) 
on hydrolysis with bodg 30% II5SO4 see (1); from diethyl chlorofumarate (3:6864) by 
evapn. with 1:1 HCl see (0); from chlorofumaro(di)nitnle (bp 172° at 74 mm 64 0- 
M 2” at 10 mm., Pf = 1 2499, (.?? - 1 49571 (22)), by hydro). SCO (22) ) 

(For formn of O from diethyl oxaloacetate (Beil. III-782, IIIi-(273), IIIj-(479)l by 
actn. of PC1 5 followed by ale KOH see (11); from acetylcnedicarboxyhc acid [Beil. II- 
801, IIi-(317), IJr(G70)] with cone. HCl on stdg. 10 days at room temp, see (12) cf, (13); 
from 3-clilorofuroic acid (Beil XVIII-282) on oxidn with dil HNOj or from 3,5-dichIoro^ 
furoic acid (Bed. XVIII-2S3] or 4,5-dichlorofuroic acid (Beil. XVIII-283J on oxidn. with 
bn/aq. sec (14).) 


HOO< 


Ci— C—C00H C 4 H 3 0 4 C1 Beil. N - 744 
lC Jl H nx-(3 03) 

Br(040) 


} 


19 ) 
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0 on gentle boilg. largely decomposes into CO + COj 4- HCI {5); but C on vigorous 
boilg. splits off aq. and Lsomerizes (or vice versa) yielding (5) cbloromalcic anhydride 
(3:0280). — C with IVO4 (0) (15), or with POClj (IG) or with AcCl (5), gives on dUtn. 
cbloromalcic anhydride (3:0280). — 0 (1 mole) with chlorofumaryl (di)chloride (3:6105) 
(1 mole) at 125° for 1 hr. also yields (17} cbloromalcic anhydride (3:0280). 

[0 (as K2A) in aq. coin, with Na/Hg is dehalogcnated and reduced yielding (18) succinic 
acid (1:0530).] 

0 readily reduces aq. KMdOj. 

[C in aq. soln. on protracted treatment with CI2 gives (10) 0,0,^trichloro-a,a-&hydroxy- 
propionic acid (“ tricldoropyruvic acid hydrate ") (Beil. III-G23, IIl2-(408)J, ndb, from 
CIIClj, m.p, 102° (19). — - 0 docs not (5) add Bra even at 100® (dif. from cbloromalcic acid 
(3:3432)).] 

C ' behaves normally ns a dibasic acid: c.g., titration with standard dil. aq. alk. gives 
Neut. Eq. 75.3; for study of electrometric titration sec (2). 

[Salts. (NHO2A, cas. sol. aq. (5), but spar, sol. McOII, EtOII, and insol. in ether, 
acetone, AcOEt, CIIClj, or C«II« (20) see indie, refs. — KILX, much less sol. tlian corresp, 
prod, from chloromalcic acid, c.g., 100 g. of its Hatd. coin, at 16® conta. 3.843 g. KIlA (5). — 
AgjX (10) (12). — BaX^HjO, fairly sol. aq. (10). — PbA^IIjO (13).] 

[0 on Bldg. at ord. temp, with slight excess 0.70 N aq. KOII gives chlorine ion about 
40 times as fast (12) as the isomeric chloromalcic acid (3:3432).] 

The acid (di)chloride corrcsp. to O, viz., chlorofumaryl (di)chloride (3:6105), has been 
reported only by indirect means. 


Dimethyl chlorofuraarate: oil (sec 3:C582). 

Diethyl chlorofumarate: oil (see 3:6804). 

® 6£s-(/>-NitrobenzyI) chlorofumarate: m.p. 138.6® (21). [From Na*X with p-nitro- 
bcnzyl bromide in 63% ale. refluxed 2 hre. (21).] 

Chloromaleanil [//-phcnyl-cbloromalcinimidc] : ndl3. from boilg. ale., m.p. 170® 

(17), [From aniline salt of 0 on htg, for a few minutes at 170®-180®; note that during 
the process isomerization occurs and therefore that the prod, is the same as similarly 
obtd. from chloromalcic acid (3:3432) q.v.] 

© ChIorofumaro-bfs-(P-chloroanilide) : pale ycl. ndls. from ale., m.p. 2 23® (17). [From 
chlorofumaryl (di)chJoridc (3:6105) with p-chloroanilinc (4 moles) in dry ether; note 
that crude prod, is also accompanied by a JittJe ^-(p-cldorophenyD-chloromalcinimide, 
m.p. 175® (17).] 

® Ch!orofumaro-b/j-(/)-bromoanllide) : faintly yel. ndls. from boilg. ale., m.p. 23® 
(17). [From chlorofumaryl (di)chloride (3:0105) with p-hromoanilino (4 moles) 
in dry ether; note that crude prod, is also accompanied by a little N- (p-bromophcnyl)* 
chloromaleinimide, m.p. 190® (17).I 


3:4853 (1) Patterson, Todd, J. Chem. Soe. 1029, 1769, 1770. (2) Ashton, Partington, Trane. 
Far a/lay Soe. 30, G02, C05-C00, C08 (1034). (3) Langseth, Z. phynk. Chem. 118, « (JWW* 
(4) Stalling, Z. phyaik. Chem. B-24, 410, 424 (1034). (6) Perkin, J. Chem. Soe. 63, J 097-7W. 
. 703-705 (1888), (0) von Aimers, Harrefl, Ber. 62, 1085-1687 (1029). (7) Michael, 

J. prakt. Chem. (2) 40, 393-395 (1802). (8) Jtobinson, Lewis, J. Chem. Boc. 1933, 1260, 
Holmbcrg, Arkiv Kemi, Mineral, Geol. 8 , No. 2, 33 (1020) ; Cent. 1021, 1 830; C.A. 16, 2110 {VKUh 
(10) Kauder, J. prakt. Chem. (2) 31, 20-32 (1885). _ 

(II) Nef. Ann. 276, 223-220 (1893). (12) Michael, J. prakt. Chem , (2) 52, 300-308, 321-3" 
(1895). (13) Bandrowski, Ber. 15, 2695 (1882). (14) Hill, Jackson, Am. Chem. J. 12, 20, w, 
116 (1890). (15) Walden, Ber. 30, 2885-2880 (1897). (16) Thomas-Mamert, Bull. toe. elm. 
(3) 13, 847 (1895). (17) Chattaway, Parkcs. J. Chem. Soe. 125, 406 (1024). (18) Perkin, Ann. 

120, 373-374 (1864). (10) IS U diner, Ber. 20, 650-057 (1893). (20) McMnatcr, MagUh J. 
Chem. Soe. 38, 1802-1803 (1010). 
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{21} Lyons, Reid, J. Am. Chem. So c. 39, 1733 (1917)- {22} Mommaerta. Bull, claase set., 
Acad. roy. Bela . (5) 27, 579-697 (1941); Cent. 1943, I 615-616; C. A. 33, 3621 (1944). 


3:4854 meso-l,2-DICHLORO-l,2- 
DIPHENYLETHANE 
(meso-a,a'«Dichl orobibe n 2 yl ; 
** a ’’-stilbene dichloride) 



C14H12CI2 


Beil. V- GOO 
Vr(281) 
Vj-(507) 


M.P. (194.5-195.5° cor. (1) (15}) 


193-194° 

(25} 

193° 

(2) (6) 

192.4-193.4° 

cor. (3) 

192-193“ 

(S> (19) (22) 

192° 

14} (5) (6) 

191-193° 

(7) (17) 

191-192° 

(16), u.c. (15) 

190-192° 

(21) 

191° 

(9) (10) 

190.5-191“ 

(ID 

190° 

(12) (13) 

188-190° 

(14) 

188-189° 

(20) 


[See also the isomeric d,l or “ 0 "stilbene dichloride (3:2570).) 

Colorless ndls. from ale., AcOH, CgHj, toluene, or lgr. — Spar. sol. hot ale., eas. sol. 
hot toluene. — Sublimes. 

PREPARATION OF C 


From Binuclear Initial Materials 

From stflbene (trans-l,2-diphenylethylene). (For prepn. of C from 1,2-diphenylethylene 
(stilbene) (1:7250) with Cbs'in CHCls (8) (16), with Cl 2 in ether in sunlight (17} (some 
" p "-etilbene dichloride (3:2570) is also formed), with Cl 2 in ethane soln. (note low temp.) 
in sunlight (gives 34 4% yield C -f 43.7% yield diastereomer (3 :2570) (15)) see indie. refs.; 
with PCls (2 moles) in CHCI3 soln. (6) or with PCl s in POClj in B.t. at 170° (2) 6ee indie, 
refs.; with S0 2 C1 2 in presence_of peroxides at room temp, (yield of crude mixt. is 100%; 
sepn. of isomers gives 45% C + 33% diastereomer (3:2570) (7}), with nitryl chloride 
(CINO2) in ether (57% yield (18}), see indie, refs.) 

From isostilbene (cts-l,2-diphenylethylene). (For prepn. of C from isostilbene with 
PCU in C 6 Hb stood 2 days at room temp, see (6).] 

From bibenzyl. [For formn. of C from bibenzyl (1 : 7149) with chromyl chloride (Cr0 2 Clj) 
in CSj (other prods, are also formed) see (19).) 

From a,a -dibr omob ib enzy I (stilbene dibromide). (For formn. of C from the higher- 
melting diastereomer (m p. 236°) of stilbene dibromide [Beil. V-602, Vi-(282), V^fSOS)] 
with SnCij in CbH# on refluxing ^ hr. (5) (note that at ord. temp, replacement is only 
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partial and yields (5) only stilbene chlorobromide, m.p. 225°) or with HgQ» in acetone/ 
CHCI3 refluxed 11 hrs. (poor yield (11)) see indie, refs.] 

H H 

1 l 

From a^-dihydroxybibeiizyl (CeHs — C — C — CjHb). 

OH OH 

From meso-hydrobenzoin. [For prcpn. of C from, meso-hydrobenzoin [BeiL VI-1003, 
VIi-(490)I with FCU (2 moles) (20) cf. (15) (yield 43% C +22% diastereomer (3:2570) 
(8) (16)), with PCU (8) (16), or with SOC1; in CJh + pyridine (100% yield (10)) (13) 
see indie, refs.] 

From d,l-hydrcbemoin ( isohydrobenzoin ). IFor prcpn. of C from isohydrobenzoin [BeiL 
VI-1004, VIi- (490)] with PCU (27-32% C + much resin (8)) (16) (20) or with PCU (S) (16) 
see indie, refs. ; note, also, that Msohydrobenzoin with PCls in CHCI3 refluxed 2 hrs. gives 
(45% yield (1))C.) 

From a-chloro-a'-hydroxybibenzyl. [For formn. of C from tt-chloro-a'-hydroxybibenzji 
(m.p. 77°, corresp. p-nitrobenzoate, m.p. 103-104° (3)) with SO Cl* in CHCUsee (3); note 
that by this method C is formed exclusively.) 

From CT-amino-a'-hydroxybibenzyL [For prepn. of C from d^-a-amino-cr^-hyclroxybi- 
benzyl with PC1 5 (42% yield (21)) or with NOC1 (1) see indie, refs.; note also that d-a- 
amino-a'-hydroxybibenzyl in HCl with NOC1 gives (1) 13% C +24% of /-“^"-stilbene 
dichloride (3:2570) while Z-cr-amino-a'-hydroxybibenzyl in HCl with NOCI gives (1) 14£ 
C + 17% d~“ p "-stilbene dichloride (3:2570).J 

Fbou Moxonxcleab Initial Materials 

From benzal (di)chloride. [For formn. of C from benzal (di)chloride (3:6327) by bU 
molecular reduction with H2 + Pd in ale. soln. (22), or with H; + hydrazine hydrate in 
MeOH/EOH (20% yield (12)), or with excess cone. (2 molar) MeMgl in ether reflnxed 
2 his. (22% yield (14)), or with excess CeHjMgBr similarly (14), or by action of Ni <0 
htg. in CO* (23), see indie, refs.) 

From benzotrichloride. [For formn. of C from benzotrichloride (3:6540) by setn. of 
Ni on htg. in atm. of COj see (23).l 

From Miscellaneous Initial Materials 

[For formn. of C from diphenylacetaldehyde [Beil. VH-43S, V 11]- (23-1)] with PCU “ 
Cells under reflux 2 hrs. (41% yield) see (3).J 


CHEMICAL BEHAVIOR OF C 

I Action of heat. C on repeated htg. above its m.p. 13 partially isomerized to its diastereo- 
isomer (3:2570) as a result of which the m.p. of the sample gradually falls to about 160° 
but not lower (S) (16). 

Redaction. C with Zn dust + AcOH gives good yields (24) of trans-l,2-dipbenyU 
ethylene (stflbene) (1:7250), m.p. 124°. 

_ Hydrolysis. [No study of the direct hydrolysis of C appears to be recorded. — However, 
C with AgOAc in boilg. AcOH gives an ester which upon hydrolysis gives (60% yield 
(8) (16)) almost exclusively d,/-hydrobenzoin (isohydrobenzoin), accompanied by a little 
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hydrobenzoin; with AgOBz, however, much more of the latter results; however, see also 
below.l 

Other reactions. C with ale. KOH on warming under reflux (20) or in an autoclave at 
ISO 9 (2) splits out 2 HCI yielding diphenyiacetylene (tolane) (Beil. V-65D, Vi-(3M>), Vjr 
(568)1, m p 60°. — C with pyridine in s.t. at 200* for 8 hrs. does not (17) split out HCI 
(chf. from the “ 0" stereoisomer (3*2570) qv.) 

{C with Lil in ale. refluxed 2 hrs. is little affected but in s.t. at 200° for 3 hrs. gives (1 1) 
(presumably via halogen interchange and subsequent loss of I;) a little frans-l ,2-di pkenj-I- 
ethylene (stilbene) (1:7250), — C with Nal in ale. is unchanged even at 150° in s.t.; 
using AcOH os solvent, however, in s t. at 210° stilbene (1:7250) is formed (II). — C 
does Dot (U) react with ale. NaBr.J 

(0 with AgOAc (2 moles + 25% excess) in AcOH at 100° for 9 hrs. gives (25) mists, of 
hydrobenzoin diacetate, m.p. 133-134°, and isohydrobenzoin diacetate, m.p. 114-116° 
(for m.p./compn. diagram of this pair see (25) (26)).] 

3:4854 (I) Weissberger, Bach. Ber W. 1095-1108 (1931). (2) Kayser, Ann. chi m. (11) C, 
220-222 (1930). (3) Newman. Joshcl, Wise. J. Am. Chtm. Soc. 62, 1862 (1940). (4) Reulos, 
Compt. rend. 21G, 775-776 (1943). (5) Pfeiffer, Eistcrt. J. prakl. Chem (2) 124, 174-175 (1930). 
(6) Bergmann, Bondi, Ber. 64, 1457-1458, 146S (1931). (7) Kbarascb, Brown, J. Am. Chem. 
Soc 61, 3434 (1939) (8) Ziacke, Ann. 19S, 129-141 (1B79). (9) Higasi, Bull. Chem. Soc. 

Japan, 13, 159 (193S). (10) Kitasato. Sone, Bcr. 64. 1144 (1931). 

( 11 ) Pfeiffer, Praetonus, J prukt. Chem (2) 137, 30-31. 37-39 (1933). (12) Busch. Weber, 
J. prakt Chem (2) 146, 49-50 (1936). (13) Carrd, Mouclere, Compt rend. 192, 156S-15G9 (1931). 
(14) Fuson, Ross, J Am. Chem Soc 55,720-723(1933). (15) Weissberger, Sungenald, Z. physik. 
Chem. B-9, 140 (1930). (1C) Zincke, Ber 10, 999-1091 (1877) (17) Pfeiffer, Per. 45, 1S16- 

1817 (1912). (18) Steinkopf, Kilhnel, Bcr 75. 1327 (1942). (19) Weiler. Ber. 32, 1054 (1S99). 
(20) Flttig, Ammann, Ann 168, 73-74, 77-78 (1873). 

(2I| Darapsky, Spannagcl, J. prakt. Chem. (2) 92, 293 (1915). (22) Borsche, Heimburger, 
Ber 48, 4 57 (1915). (23) Korczynski, Beinholz. Schmidt, Roczmki Chem. 9. 731-740 (1929); 
Cent. 1930, I 2075, C A. 21, 1858 (1930) (24) Meisenheimer, Heim, Ann 356, 274 (1907), 

(25) Winsteiu, Seymour, J. Am. Chem. Soc. 63, 119-122 (1940) (20) Bdeseken, Ebon, Bee 

trav. chim. 47, 090 (1928). 


3:4855 B-CHLOROBENZENETRICARBOXYLIC C 9 H & 0 6 Ci Beil. S.N. 1008 
ACID-1,2,4 COOH 

(5-Chlorotrimellitic acid) 


M.P. 192-104“ (1) 

• (For prepn. of C from 5-chloro-l,2,4-trimethylbenzene (5-chl oropseudocumene) (Beil, 
V-402] by oxidn. in aq. pyridine with KMnO< see (1).] 

(C on suitable treatment with alk. yields (1) 5-hydroxytrimeIlitic acid (Bed. X-5SQ] 
for use aa dye intermediate.] 

3:4855 (l) I.G., Brit. 495,432. Dec. 8, 1938; Cent. 1939, 1 1452; CJL. 33, 2913 (1939)- TVench 
839,454, April 4, 1939, C.A. 36, 5188 (19-12). ' J ' 
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3:4857 2,3-DICHXORONAPHTHOQUrNONE-l,4 CioHrffeCh Beil. VH- 729 

O VHi-(386) 

Cl 
Cl 


106° 

in 


193° 

(2) 

(3) 

192.5° cor 

. (4) 


192° 

(5) 


190° cor. 

(6) 


189-192° 

(7) 


189-190° 

(S) 


189° u.c. 

(9) 


189° 

(10) 

(11) 

188.5° u.c 

. (« 


188“ 

(20) 


180° 

(12) 



Golden yellow ndls. from AcOH (contg. a little CrOj (2)) or from ale. — Sublimes (use 
in purification (12)). — Insol. aq. (I in 10,000,000 (13)), spar. sol. cold ale AcOH, CCb, 
ethyleneglycol ethyl ether, gasoline, cottonseed oil, castor oil, " Nujol ” (13); quite sol. 
(4% (13)) in xylene or o-dichlorobenzene (3:6055); fairly sol. in ether, CeHe, acetone, or 
dioxane (13). 

[For use of C as agricultural and textile fungicide see impt. review article (13) cf. (37).[ 

[For prepn. of C from naphthoquinone-1,4 (1:9040) in AcOH with CI2 in pres, of Ii 
(yields: 90% (14), 80% (8)), from 2-chloronaphthoquinone-l,4 [Beil. VII-729J in AcOH 
with Cl 2 (16) (16), from naphthoquinone-1, 4-N-chloromonimide [Beil. VII-726] in AcOH 
with 8-10 pts. cone. HC1 on wanning (70% yield (11)) see indie, refs.; from naphthol-1 
(1:1500) with HC1 + KCIO3 (6) or after preliminary sulfonation to naphthol-l-sulfonic 
acid-4 (Neville-Winther acid) followed by HC1 KCIO3 (yields: 83% crude (4), 47% 
(2), 40-47% (12)) (17) (18), from 4-nitrosonaphthol-l (naphthoquinone-1, 4-monoxiine) 
[Beil. VH-727, VIIi-(3S6)] in ether with HC1 gas (3), from 4-aminonaphthol-l in AcOH 
with Cl 2 (17), from 2,3-dichloronaphthol-l (3:2935) in AcOH with CrOs (19), or from 2,4- 
dinitrophenol (Martius YeUow) [Bed. VI-617, VI x -(308)] with HC1 + KCIO3 (24% yield 
(2)) (10) see indie, refs.] 

[For formn. of C from l,4-dihydroxynaphthalene-3-pyridinium chloride (itself from 
naphthoquinone-1 ,4 (1:9040) + pyridine in MeOH + HC1) with SOCI2 under reflux see 
(7); from naphthalene (1:7200) in AcOH with Cr0 2 Cl 2 see (20); from 1,2,3,4-tetrachloro- 
naphthalene [Beil. V-546, V*-(446)J in AcOH with C1O3 or with cone. HNO3 in s.t. at HO 
see (9); from naphthalene tetrachloride-1,2,3,4 (3:4750) with cone. HNO3 see (1): f rorQ 
2,2,3,4,4,-pentachloro-l-oxo-naphthalene tetrahydride [Beil. VH-370] with dil. ale. or 
dil. AcOH in s.t. at 120-130° see (15).] 

[C on reduction by shaking ether soln. with aq. SnCh (21), or with Sn + HC1 (part of 
halogen i3 lost (10)), or by refluxing with HI -f- white P (10) gives 2,3-dichloro-l,4-di- 
hydroxynaphthalene [Beil. VI-979], colorless scales from ale., m.p. 135° (21), 135-140 
(10); note that C is reduced by SO2 -)- aq. only in B.t. at 130-140° (10). — Note that C 
with aq. K2S03 or aq. KHSO3 soln. replaces both chlorine atoms giving (10) K salt of 4- 
hydroxy-2, 3-disulfonaphthyl-l sulfuric add [Beil. XI-304].] 
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C on oxi dn. with boilg. BNQs (D - 1.35) slowly yields (10) phthalic acid (1:0820).— 
C with aqua regia htd. m s.t. yields (22) phthalic (or nitrophthaUc) acid accompanied by 
some trichloronaphthoquinene-1,4 { Beil Vll-730], yel. ndls., m.p. 250°. 

C with equal wt MoOj + 48 wts cone. HCi in s.t. at 230* for 10 hra. (11) cf. (17) yields 
2,2,3,3-te trachlo ro-1 ,4-di oxonaphtbatene tetrahydride-1,2,3,4 [Beil. VII-702], colorless pr. 
from ether, m.p 117° (11). 

C with PC1 5 (2 moles) dislvd. in POCU htd. in s.t. at 180-200° (10), or at 200-250° for 
4-5 hre (22) (with slow rise of temp, to avoid explosion), yields 1, 2,3,4, 5-pentachloro- 
naphthalene [Beil. V-54G), colorless ndla. from ale , m p 16S 5° (10) (22). 

[C with large excess MeMgl m ether gives (45% yield (23)) (by replacement of 1 atom 
of chlorine and usual reactn. of the two carbonyl groups) I,2,4-trimelhyM J 4-dihydroxy-3- 
cliloro-l,4-dihydronaphthalcne, cryst. from ether by pptn with pet. ether, m.p. 115-117° 
(23); with certain other RMgX cpds , however, both chlorine atoms are replaced, e g., C 
tilth large excess C«HsMgBr in ether gives (34% yield (23)) 1,2,3,4-tetraphenyM ,4- 
dihydro'cy-l l 4-dihydronaphthalene, cryst. from CsH B + ale , m.p. 241, 5° (23); with still 
other RMgX cpds, neither halogen is affected and only the carbonyl groups react; e g , 
C with large excess tt-CioIDMgBr in ether gives (“5% yield (23)) l.d-di-a-naphthyl-M- 
<bhydroxy-2,3-<iichloro-l,4-dihydronaphthalctie, m.p. 261° dec. (23).] 

[C with 2 pts. Cu powder htd. in nitrobenzene or at 240° as directed (24) gives 3% yield 
triphthalojlbcnzene ( 1 ,2 ,3, 4-d> phthal oyhnthraqumone ) . — C with HBr in nitrobenzene 
htd jo pres, of CuClj yields (25) 2-bromo-3-chloronapbthoquinone-l,4, in p. 200-207° (25) ] 
[C with 2 1 3<hmcthyihutadiene-l^ (1:8050) in pres, of excess 5% ole KOH and a little 
sodium hydrosulfite boded 2 hra. and then oxidized with air gives (26) 2,3-dimethylanthra' 
qmnone (Bctl. VII-S15, VIIi-(425)j, yel. ndls from ale., m.p. 205-206°.] 

Q with boilg ale. KOH hydrolyzes 1 chlonne yielding on acidification (10) 3-chloro-2- 
hydroxynaphthoqumonc-1,4 [Beil. VHI-3G4J, yel ndls, from ale-, m.p. 215°; note that C 
with NaOAc htd in ale. yields (27) the corresp acetate, viz., 3-chloro-2-occtoxynaphtha- 
qmnone-1,4, yd. ndls from hot ale., m.p. 9S° (27). — [For reactn. of C with NajS or with 
HjS leading to bimolccular condensation with formn. of dibenzothianthrene diquinone 
or ita denvs. see (28) (8).) 

C with phenol (2 moles) + dry K;COj (i.e , K phcnolate) htd. for 1 hr. at 100’ gives 
(00% yield (2)) 2^-chphenoxj'naphthoquinone-l > 4, or.-yel. ndls. from xylene, m.p. 205° 
(2) —[For reactn of C with pyroeateebol (1:1520) in pres, of dicthylaniline (2), with 
pyrogallol (1 1555) in pres of pyridine (20), or with various anthrols and pyridine in 
prepn. of vat dyes (30) see indie, refs J 

C in nitrobenzene treated with NHj gas or C in boilg. ale. treated dropwise with cone. 
NH»OH (27) gives (probably by 1,4-addition and subsequent loss of 1 II Cl (31)) (80% 
yield (2)) 3-chloro-2-aminonaphthoquinor! o-l f 4 t yd -hr. ndls. from AcOH, m.p. 193° (2) 
(corresp acetyl dcriv., m p, 210° (27)), — Similarly, C with aniline (2 moles) in hot ale. 
gives (87% yield (12)) (32) 3-c}iIoro-2-aniliDonaphthoquinomvl,4 (Beil. XIV AGS, XlV t - 
(434)], coppcr-red ndla, mp 202° (32). — [For corresp. reactn. of C with many other 
aliphatic or arom amines see (33), with d-naphthylaminc sec (34), with p-phenylenediamioe 
(or its monoacetjl denv ) see (12); with p-chloroanilinc see (27); Dote that come amines, 
eg, o-nitroanihne, 2-aminoanthraquinone, and 3~chIoro-2-aminonaphthoquinone do not 
undergo this reactn. (27) — For reactn. of 0 with pyridine see (2).} 

0 on nitration, c g , with 4 vol /pts red futng IINOj (/) ~ 1.52) + vo! /pts. pure 
cone. HiSCh at 100° for 6 hre. (35) cf (3G), gives (40-45% yield (35)) 5-nitro>2 f 3-dichloro- 
naphthoqum ornsl ,4, pale yel. cryst. from CHClj (35), AcOH (3C>, or ale. (35), m n. 175° 
(35) (36); this prod- with aniline (2 moles) in hot ale. yields (35) 3<hloro2-anMno-5 (8)- 
nitronaphthoquinone-1,4, lfta. from nitrobemene, m p. 273* (35). 
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3:4857 <1} Helbig, Bcr. 23, 505-506 (1895). (2) Ullmann, Ettiscb, Bcr. 54, 259-272 (1921). 
(3) Angelctti, Pirona, AUi accad. Torino, Classe sci.fis., mat. nal. 71, 602-COG (1926); Cent. 1937, 
I 1133; C.A. 31, G78 (1937). {4} Conant. Fieser, J. Am. Chcm. Soc. 4G. 1873, 1875 (1927). 
(5) Uebcrmann, Bcr. 32, 204 (1899). (G) Darmstadter, Wichelhaus, Ann. 152, 301 (1869). 
(?) Koenigs, Greiner, Ber. G4, 1047 (1931). (8) Brass, Kohler, Bcr. 55, 2554 (1922). (9) Claus, 
Mielcke, Ber. 19, 1184-1185 (18SG). (10) Graebe, Ann. 149, 3-12 (I860). 

(11) Friedlander, Reinhardt, Ber. 27, 240 (1894). (12) Fries, Kerkow, Ann. 427, 2SS-2S7, 
295-29G (1922). (13) Ter Uorst, Felix, Ind. Eng. Chem. 35, 1255-1259 (1943). (14) Bertheim, 
Ber. 34, 1554 (1901). (15) Zincke, Kegel, Bcr. 21, 1039, 1045 (18SS). (1G) Zincke. Schmidt, 
Bcr. 27, 2757 (1894), (17) Zincke, Cooksey, Ann. 255, 370, 372 (18S9). (IS) Kehrinsnn, Bcr. 
21, 1780 (18SS). (19) Claus, Knyrim, Bcr. 18, 292S-2929 (1885). (20) Corstanjen, Ber. 2, 

G33 (1869). 

(21) Claus, Ber. 19, 1142, 1144 (1886). (22) Claus, von den Iippe, Ber. 16, 1016-1017 
(1SS3). (23) Clar, Engler, Bcr. 64, 1597-1602 (1931). (24) Scholl, Wanka, Dehoert, Bcr. 69, 
2433 (1936). (25) I.G., Ger. 597,259, May 25, 1934; Cent. 1934, II 1GSS. (2G) I.G., French 
37.6S4. Jan. 14, 1931; Cent. 1931, I 124. (27) Fries. Ochwat, Ber. 56, 1295-1300 (1923). (2S) 
Brass, KChler, Bcr. 54, 594-597 (1921). (29) Ghosh, J. Chcm. Soe. 107, 1595 (1915). (30) 
I.G., Brit. 300,407, Dec. 6, 102S. Cent. 1929, I 1622. 

(31) Lindemann, Pabst. Arm. 462, 37 (1928). (32) Knapp. Schultz, Ann. 210, 1S9-190 (1SS1). 
(33) Plageinann, Ber. 15, 464-48S (1SS2). (34) Fries, Kohler, Ber . 57, 509 (1924). (35) Fries. 
Pense, Pecters, Ber. GI, 1401 (192S). (36) Stock (io I. G.), Ger. 468.507, Nov. 15, 192S; Br»t 
2S8.927, May 10, 1929; French 643.447. Sept. 17, 192S; Cent. 1929, II 96. (37) Ter Horst (to 
U.S. Rubber Co.), U.S. 2,349,771-2, May 23, 1944; C.A. 39, 1246 (1645). 


3:48G0 3,6-DICHLOROPHTHALIC 
ANHYDRIDE 


193.5-194.5° 

cor. (1} 

191“ cor. 

(2) 

190-191° 

(3) 

187° 

M> 

184-180° 

(5) 

185° 

(0) (7) 



B.P. 339° (3) 


(See also <S,Crtiichlorophthalic acid (3:4870).] 


Beil. XVH - 483 
XVH,-(254) 


Long colorless ndls. — Sublimes. 

[For prepn. of C from 3,6-dichlorophthalic acid (3:4S70) by htg. at 130-140° (2) (3) (4), 
at 160° (S), at 180-190° (5), by distn. under diminished press. (9), or by htg. in a current 
of dry air at 40° (?) (10) see indie, refs.: from ethyl hydrogen 3 , 6 -dichlorophthalate by 
htg. at 200-220° see (2) (5): for formn. of C (together with other isomers) from phthalic 
anhydride (1 :0725) with Cls in pres, of Fe or Fe salts at 160-260° (11) or with CI 2 in fu®g 
H 2 SO 4 (12) in pres, of I« (3), or from 3-chlorophthaIic anhydride (3:3900) with CI 2 i 11 
fumg. H 2 SO 4 in pres, of Ij (3), see indie, refs ] 

[For sepn. of C from isomeric dichlorophthalic anhydrides by means of salts of corresp. 
acids, etc., see (3) (13) (1); by means of differential hydrolysis with H 2 SO 4 (prods, with 
no a-chlorine such as 4,5-dichlorophthalic anhydride require H 2 SO 4 of 9S-100% concn., 
those with 1 orchlorine such as 3,4-dichlorophthalic anhydride hydrolyze with 56-95, <? 
H 2 S0 1( those with 2 cr-chlorine atoms such as C or 3,4,5,6-tetrachlorophthalic anhydride 
hydrolyze at H2SO4 conens. of less than 50%) see (14).] ' 

C dislvd. in abs. EtOH yields the acid ester, viz., ethyl hydrogen 3 , 6 -dichlorophthnlatei 
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cryst. from CCL, m p 130-1 SI® (3), ttS-J30* {2}, V2&-129 0 (5); note that this ester when 
dsslvd. in EtOH and satd with HC1 gas, then warmed, does not convert to the neutral 
ester readily, and that even with 15 pts. EtOH and 7 hr. btg. only 16% diethyl 3,6-dichioro- 
phthalate is formed (2) 

jC with 1 mole PCU htd in s t. at ISO® for 6-7 hrs. {&) or at 200® for 6 hra. (15} yields 
pseudo-3,0-dichloroph thaloyi dichlonde (3,3,4,7-tetrachlorophthalide), cryst. from C«H«, 
m p. 122® {(5), this prod upon htg above ita m.p , or upon solution in inert solvents, or 
very rapidly upon treatment of such solos- with decolorizing carbon, or slowly even in 
solid condition, isomenzes to sym-3,&-<hchlorophthatoyI tbchloride, colorless pr., ru.p. 31° 
(15), from low-bos! g pet etlier (m which the pseudo-chionde is spar. sol.). — With MeOH 
the pseudo chloride yields the pseudo dimethyl ester (4,7-dichloro-3,3-dimetbQxypbtha!ide, 
m p J34° (15); the neutral dimethyl 3,6-chchlorophthalate (corrcsp to the sym.-chioride) 
has m p 82° (15) j — (<3 with 2 moles PCU htd mat several hrs at 200° is claimed (8) 
to yield a prod C?H-OCU, ndl3. from ale , m p 117° (8) ] 

(O with 1 mole NHjOli HC1 4- Na 2CO3 m aq. as directed (3) for 3,4-dichIorophthaHc 
anhydride (3*4880) yield* 3,0-diehlorophthalylhydroxyIamine (N -hydroxy-3 ,0-dichloro- 
phthahmsdc) (Bed. XXI-504j, ndls from Me OH, m p. 253-25S® (3) ; the conv. of this 
prod, with boilg aq NajCOj to 3 ,6-dicliIoroan t hraml ic acid (analogous to the corresp. 
process with its isomers) has not been reported (see, however, under the imide below).] 

jC? with steam passed over cat. at 3S0-420® loses CO» presumably yielding (16) 2,5- 
djchlorobcnzoic acid (3 4340 ).J 

0 with AlClj 4- C$Il 8 yields (8) (17) 3,6-dichIoro-2-bcxuoylbenzoic acid (Bed. X-750, 
Xr(357)l, ndls from C tt II« (17) or dil ale (8), m.p. 163.5° (18), cor (17), 159° (8); this 
prod. or\ nng closure by htg. with cone II2SO4 (2) (17) (JS) (19) yields 1,4-dichlaroanthra- 
qumone (Beil. VIIi-(411)], yel. ndls. from AcOH, in p. 187 5-ISS* (20), 187 5“ cor. (17), 
187.5° (18), 1SG“ (10). — (For corrcsp. rcactns of C 4- AlClj with chlorobenzene (22), 
with toluene (21), with o-chlorotolucse (3.8215) (23), with p-cldorotolucoe (3:8287) 
(24), with fluorenc (25), with ace naphthene (26), w ith pyrene (27), or with 5-methylbenron- 
thronc (2S) see mdic refa.J 

{C with hydroquinone (1:1590) -f- HjDOj htd. at 190° and afterward treated with hot 
cone. HjS 0 4 (29), or htd. with AlClj + NaCl at 200-220* for 20 min (30) r gives (yield: 
30% (29), 81% (30)) 5,8-dichloro-l,4-dihydrQX3'anthraquinQne (5,8-dichloroquinizarin) 
filed VHI{-(715)j, crj-st frwn vjicne (30) or AcOII (29), m p 2755° (30), 266° (29) 
(diacctatc, m p 180° (30), 170“ (29)) ] — (For rcactn of 0 with A1CU + o-crcsol (31), with 
o-cresol methyl ether (31) (19), or with p-cresol (7) see mdic refs.; for rcactn. of 6 with 
tr-n.iphthol 4- IIjUOj see (9) J 

(0 m fumg HsSO* treated with Br 5 yields (S3) (St) 3,G-dichloro-f,5-dibromophtha!ic 
anhydride, colorless ndls. from AcOII, in p 209-270° (34), 261* (33). — 0 in futtig II : SO« 
(50% $Oj) htd with I* as dirertnl (32) pnes (97% yield) 3,6-die}i}ort>-4,5-di-iodophtimlic 
anhydndc, yel pr from AcOII, m p. 25S°-25S5® cor. (32) ] 

(For coftdens of C With substituted »n-ammophcnob in prepn. of phthalcin dyestuffs see 
(35); fur Use of C in prepn. of pigments of phthalocyanmc type etc (36) (37); for use of 
C as plasticizer for cellulose enters sec (38).) 

I’hsed 0 treated with dry Sift ps (39} or with urea (37) yields 3,6Hjich!orophthalimide 
JBeil. XXI -501}, ndls from nle., m p 242° (.19) JThis prod on ring opening and Hofmann 
degradation with aq «Ik NaOCt (3) or NaOBr (39) gives 3,0-dichloroantIiramlic acid 
(Beil. XIV-367J, ndls from nq or AcOH, m p 153® cf. (3). — (I’or behavior of 0 with 
hjdmrine hydrate yielding occ. to conditions A^ammoAG-dichlorophtliahmide, A'-(3,&- 
dich!oropbU»altmidi>)*3,G-dichloropHtlia!inudc, or 2,(J-dichlorocjcIophthalhydraride sec 
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C (1 pt.) dislvd. iii 5 pts. boilg. AcOH and treated with 1 pt. aniline gives on cooling 
(82% yield (1)) 3,6-dichlorophthalanil (Beil. XXIi-(391)], pale yel. lfts., or ndls. from 
AcOH, m.p. 201° (10), 197-193° cor. (1), 194° (41), 191° (39). [Note, however, that on 
protracted htg. with excess aniline first one and then the other nuclear halogen also reacts 
yielding, respectively, 3-anilino^-chlorophthalanil, unstable form, m p. 141° cor. (1), 
stable form., m.p. 160-160.5° cor. (1), and 3,6-dianilinophthalanil, m.p. 197° (41),] 

C on saponification with standard alk. (Sap. Eq. = 108 5), followed by acidification, 
yields 3,6-diclilorophthalic acid (3:4870) q.v. 

3:48G0 (1) Pratt, Perkins, J. Am. Chem. Soc. 40, 214-218 (1918). (2) Graebe, Ber. 33, 2019- 
2022 (1900). (3) ViUiger, Ber. 42, 3538-3541, 3549 (1909). (4) Faust, Ann. 160, 64 (1871). 
(5) Pfeiffer, Ber. 55, 425 (1922). (G) Widman, Bull. soc. chim. (2) 28, 512 (1877). (7) Krea check, 
Ullmann, Ber. 55, 308 (1922). (8) Le Royer, Ann. 238, 350-361 (1887). (9) Harrop, Norris, 
Weizmann, J. Chem. Soc. 95, 282-283 (1909). (10) Tingle, Bates, J. Am. Chem. Soc. 32, 1323- 
1325 (1910). 

(11) Dvornikoff (to Monsanto Chem. Co.), TT.S. 2,028,383, Jan. 21, 1936; Cent. 1936, I 2830; 
C.A. 30, 1394 (1936). (12) Mueller (to General Aniline Works, Inc.), U.S. 1,997,226, April 6, 
1935; Cent. 1935, II 1449. (13) Hodgson, J. Soc. Dyers Colourists 49, 215 (1933). (14) Imperial 
Chem. Ind., Ltd., French 749,954, Aug. 2, 1933; Cenf. 1933, II 2748-2749. (15) Kirpal, Ga- 
luschka, Lassak, Ber. 68, 1332-1333 (1935). (16) Jaeger (to Selden Co.), U.S. 1,964,516, June 
26, 1934; Cent. 1934, II 3047. (17) Ullmann, Billig. Ann. 381, 14-16 (1911). (18) Dougherty, 
Gleason, J. Am. Chem . Soc. 52, 1027 (1930). (19) Walsh, Weizmann, J . Chem. Soc. 97, 687, 
691 (1910) (20) Egerer, Meyer, Monatsh. 34, 90 (1913). 

(21) Eckert, Endler, J. prakl. Chem. (2) 102, 334 (1921). (22) Jaroachy, Monatsh. 34, 2 
(1934). (23) Keimatau, Hirano, J. Pharm. Soc. Japan 49, 20-26 (1929), 50, 61-63 (1930); Cent. 
1929, I 2533, 1930, II 1551. (24) Keimatau, Hirano, Yoshimi, J. Pharm. Soc. Japan 50, OS- 
98 (1930); Cent. 1930, II 2384. (25) Barnett, Goodway, Watson. Ber. 6G, 1890 (1933). (26) 
I.G., French 642,662, Sept. 1, 1928; Cent. 1929, I 581. (27) Kramer (to I.G.), Ger. 589,145, 
Dec. 2, 1933; Cent. 1934, I 771. (28) Kr&nzlein, Greune, Sedlmayr (to I.G.), Ger. 430,558, 
Aug. 13, 1926; Cent. 1926, II 2230. (29) Frey, Ber. 45, 1359 (1912). (30) Waldmann, J. prakl. 
Chem. (2) 126, 251-253 (1930). 

(31) Mariott, Robinson, J. Chem. Soc. 1934, 1633. (32) Pratt, Perkins, J. Am. Chem. Soc. 40, 
234 (1918). (33) Juvalta, Ger. 60,117, Friedl&nder 11-93. (34) Lesser, Weiss, Ber. 46, 3945 
(1913). (35) Durand, Hueguenin, S.A. Brit. 251,644, July 7, 1926; Cent. 1927, I 1228. (36) 
Imperial Chem. Ind., Ltd., French 808,845, Feb. 16, 1937; Cent. 1937, II 3820. (37) Imperial 
Chem. Ind., Ltd , Thorpe, Linstead, Brit. 390,119, April 27, 1933; French 737,392, Dec. 10, 
1032; Cent. 1933, II 794. (38) Dreyfus. French 749,792, July 29, 1933; Cenf. 1934, I 3154. 
(39) Graebe, Gourevitz, Ber. 33, 2024-2025 (1900). (40) Drew, Pearman, J. Chem. Soc. 1937, 
31-32. 

(41) Mariott, Robinson, J. Chem. Soc. 1039, 137-138. 


Cl 

3:4870 3,6-DICHLOROPHTHALIC ACID |) C00H ClHl0l ci, Beil.Et-817 

IJcOOH E >— 

Cl 

M.P. See text. 

[See also 3,6 -dichlorophthalic anhydride (3: 4860). 1 

Tbls. from aq. ; eaa. sol. hot aq. in which it readily gives supersatd. solns. ; eas. sol, ale., 
ether. 

C on htg. begins to lose aq. even at 100° with formn. of 3,6-dichlorophthaltc anhydride 
(3:4860) cf. (1); this change proceeds with increasing speed as the temperature increases; 
for this reason no definite m.p. of C is recorded and the xn.p. observed is actually that 
of the anhydride. _ 

[For prepn, of C from 3,6-dichlorophthalic anhydride by hydrolysis see the anhydride 
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(3:4S60); from ethyl hydrogen 3 , 6-dtchl oroph th al ate by htg, at 200° to convert to the 
anhydride and hydrolysis of the latter see (1); from 1,4-dichIoronaphtbaIene (3:1655) by 
boilg. with HNOs (0 - 1.3) ace (2); from M,5-trichloronaphtha!ene (3:4005) by htg. 
with HH0 3 in s.t. see (3); from “ a-tetrachloronaphthalene ” (Beil. V-546) by oxidn with 
HNOs see (4); from 1,4-dichloronaphthaJene tetrachloride (1,2,3,4,5,8‘hcxachJorotetraJin) 
(Beil. V-493j by boilg. with cone. HNO 3 {D ~ 1.42) see (5} (G); from 5,S-dichloronaphthyl- 
mniae~2 (Beil. XI I- 1310] on oxidn. with dtl. HNOj in s t. at 1 80-200° see (7).] 

(For aepn of C from mists. with the isomeric 3,4- (3:48S0) and 4,5- (3; 4890) dichloro- 
phthalic acids see (8) (9).] (For use of C as softener and/ or plasticizer for cellulose derivs. 
see (10).] 

Salts. N1LHA, NatlA, KHA, as well as (NILi)aA, Na^A, and KjA, are all eas. eoI. aq. 
(S); AgjA, insol. aq. (S) (12); CaA, 4HjO (5) (12), spar. sol. aq. and pptd. by CaCh from 
hot dil. aq. soles, of (NHi)jA (8) (12); BaA, HjO, spar. sol. aq. (5) (12); ZnA, eas. sol. aq. 
(characteristic dif. from 3,4- and 4,5^hchlorophthaiie acids and used in sepn. of C (S)), 
Esters. Dimethyl 3,6-dichlorophlhalate, tap 82° (11) (from Ag «X. with Mel UD); 
methyl hydrogen 3,6-dichlorophthalate, unreported; diethyl 3,&sii c hi or oph thalatc, cryst. 
from 50% ale., m p 60° (12) (13) (from Ag»5. on htg. with Etl in s.t. at 100° (12) (13), or 
in very small yield from ethyl hydrogen 3,6-dichlorophtbalate with EtOH (1) (14)); ethyl 
hydrogen 3,6-dichlorophthalate, cryst. from CCl* t m p. 130-131° (8), 128-130° (1), 128- 
129° (15) (from 3,G*dichloropbthahc anhydride (3:4860) with EtOH). 

(For studies of ionization consts. of first (16) and second (16) (17) acid groups see indie, 
rcfs.f 

3:4870 (l) Gracbe, Ber. 33, 2020-2023 (1900). (2) Atterbcrg, Bull toe, chim. (2) 27, 409 (1877); 
Her. 10, 547 (1877). (3) Atterbcrg. Bull toe. ekim . (2) 27, 407 (1877) ; Btr. 0, 1734-1735 (1876). 
(4) Widroan, Bull to c. chim. (2) 2S. 511-512 (1877). (5) Faust, Ann. ICO, G4-65 (1871). (6) 
Widmao, Ber. 15, 2160 (1882). (7) Claus, Philipson, J. prakl. Chcm. (2) 43. 61 (1891). (8) 
VilhKcr, Ber 42, 3538-3539 (1009). (9) Hodgson. J. Soe Overt Coloun*U 49, 215 (1933). (10) 
Dreyfus. French 749.792. July 29, 1933, Cent 1934, J 315-1. 

(11) Kirpnl. Galuschka. Lassuk, Ber. 6S, 1332-1334 (1935) (12) Le Royer. Ann. 238, 351- 

354 (1887) (13) Grncbc, Gourcvit*. Ber. 33, 2024 (1000). (14) Gracbe. Rostowzew. Ber. 

31, 2103-2109 (1001) (15) Pfeiffer. Be 7 . 55, 425 (1922) (16) Wegscheider, Monatsh. 23, 

325-32G (1902). (17) Berger, licit. Chim. Acta 23, 41-44, 50-52 (1940). 


OH 

3:4875 TETRACKLOROPYROCATECHOL Cl/Noil CeH^Ch Beil. VI - 784 
(Tctrnchlorocatechol, ] I VJi-(380) 

tctrachloro-l^-dihydroxybcnzene) CJ' V JC1 VIi-(787) 

M.P. 101-105° (1) 

104° (2) 

103-101° (3) 

[See also tdrachlorobcnroquinone-lfi (3:3965).) 

Colorless anhydrous cryst from hot dil. ale (I), Igr. (1) or C«If 5 (2); 0 from dll, AcOH 
seps. as monohydratc which over CaCU loses half of its water and above 70-50* all of 
its aq (3) (4); C from AcOH sepe. a 3 a cpd., C.AcOIl, m.p. 123-121* (4), which can be 
reerystd. unchanged from Igr. but in air or more rapidly over atk. lo?cs its cryst. AcOH- 
the above cpd. on soln in ale and pptn. with much aq. yields a trihydrote, 0 , 311 . 0 , m p! 
Pi*, which can be recrystd unchanged from aq , ale., or acetone but which from Ctlh or 
Igr eepa. C in anhydrous form (4) 

(For prepa. of 6 from pyrocatcchol (1:1520) with C3; in AcOH (5) (2) (13) or with ICI 
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(3) Bee indie, refs.; from hexacblorocycIohexene-3-dione-l,2 [Beil. VTI-575] by reduetn. 
with SnCl 2 in AcOft see {l}.] 

C with std. alk. (using phenolphthalein) titrates sharply as a monohydric phenol (4) 
(6), i.e., Neut. Eq. 248; similarly titration of the cpd. C.AcOH (above) gives Neut. Eq. 
154 (4). 

C on oxidn, with fumg. HNO3 in AcOH gives (81% yield (13)) (1) (5) (7) (8) tetrachloro- 
o-benzoquinone-1,2 (3:3965). — For study of oxidn.-reductn. potential of system : C -f- 
tetrachlorobenzoquinone-1,2 see (7) (8). — C with equiv. tetraChlorobenzoquinone-1,2 
(3:3965) in least possible hot CHCI3 gives on cooling the corresp. quinhydrone (14). — 
[For other complex prods, obtd. from C by action of cone. HNO3 or N2O4 (9), HNO3 + 
H2SO4 (10), or NaN0 2 in AcOH (2) see indie, refs.] 

® Tetrachloropyrocatechol diacetate: ndls. from AcOH, m.p. 190° (1). [From C with 
Ac 2 0 <l).l 

Tetrachloropyrocatechol monomethyl ether (tetrachloroguaiacol) [Beil. VI-784]: 

ndls. from hot aq., m.p. 185-186° {11). [Reported only by indirect means {11).] 

Tetrachloropyrocatechol dimethyl ether (tetrachloroveratrole) [Beil. VI-784]: 

ndls. from ale., m.p. 88° {11) {12). [Reported only by indirect means {11) (12).] 

3:4875 (1) Zincke, Ktiater, Ber. 21, 2729-2730 (1888). (2) Frejka. Sefranek, Zika, Collection 
Ceechoslov. Chem. Commun. 9, 241-242 (1937); Cent. 1937, II 1816; C.A. 31, 7016-7047 (1937). 
(3) Jackson, Boswell. Am. Chem. J. 35, 528-531 (1906). { 4 ) Willstatter. Mtiller, Ber. 44, 2186 
(1911). {5) Zincke, Ber. 20, 1779 (1887). {6) Weissberger, Ber. 65, 1820 (1932). {7) Conant. 
Fieaer, J. Am. Chem. Soc 46, 1873, 1875 (1924). (8) Kvalnes, J. Am. Chem. Soc. 56, 2487- 
2489 (1934). (9) Zincke. Ann. 435, 161-1G2 (1924). (10) Zincke, Weishaupt, Ann. 437, 93-94 
(1924). 

(11) BrGggemann, J. prakt. Chem. (2) 53, 251 (1896). (12) Cousin, Ann. chim. (7) 29, 87 
(1903). (13) JackBOn, MacLaurin, Am. Chem. J. 37, 11 (1907). {14) Jackson, Carleton, Am. 
Chem. J. 39, 497 (1908). 

Cl 

3:4880 3,4-DICHLOROPHTHALIC ACID C]/\cOOH C 8 H40 4 CI 2 Beil. K-817 

(JcOOH 

M.P. abt. 195° rap. htg. (1) 

[See also 3,4 -dichlorophthalic anhydride (3:3695).] 

Rectangular tbls. from aq. ; eas sol. aq , ether — C can only with difficulty be separated 
from 4,5-dichlorophthalic acid (3:4890) by crystn. (1). 

[For prepn. from 3,4-dichlorophthalic anhydride (3:3695) on boilg. with aq. see (1)? 
from JV- (hydroxy )-3,4-dichlorophthalimide (see under 3,4-dichlorophthalic anhydride) 
by hydrolysis with hot 10% HC1 see (1).] 

[For sepn. of C from mixts. with the isomeric 3,6- (3:4870) and 4,5- (3:4890) dichloro- 
phthalic acids see (1) (2).] 

Salts. NaHA, Ag 2 A, CuA, CaA, BaA, ZnA all spar. sol. aq. (1). 

Esters. Methyl hydrogen 3,4-dichlorophthalate and dimethyl 3,4-dichlorophthalate 
are both unreported : both possible ethyl hydrogen 3,4-dichlorophihaIates are known, viz., 
ethyl 2-carboxy-3,4-dichlorophthalate (from C + abs. EtOH + few drops cone. H2SO4 
refluxed 6 hrs. (3)), ndls. from dil. ale., m p. 184° (3); and 3,4-dichloro-2-carbethoxybenzoic 
acid (from diethyl 3,4-dichlorophthalate by partial KOH saponification or from the an- 
hydride with abs. EtOH (3)), pr. from dil. ale , m p. 164° (3): diethyl 3,4-dichlorophthalate 
(from AgaA), m.p. 80° (3). [For the pseudo diethyl ester of C see under 3,4-dichlorophthalic 
anhydride (3:3695).] 
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C on protracted htg. at 220° Joses aq yielding 3,4-dichlorophthalic anhydride (3:3595) 

q.v. 

3; t&SO (l) ViUlger. Bcr- 42, 353S-3539, 3541-3542 (190D). (2) Hodgson, J. Soc Dyers Colourists 
49, 215 (1933). (3) Kirpal, Galuscfcka, Lassak, Dcr. C8, 1333-1334 (1935), 


3:4885 1-CHLORONAPHTHOIC ACID-2 C11H7O2CI BeiL EC - GG1 



M.P. 190° (1) (2) 

195* (3) 

Ndls. from C«ffg {J) (2) or from 60% AcOH {3}. — Volatile without dccompn, (1), 

JFor prepn of C from 2- ( i-chloronaphthyl )carbinol <2) by oxidn. see (2) ; from l-chloro-2- 
(tnchloromet hyl )oaphthal ene {Bed. V-5G8] by hydrolysis m boilg AcOH contg a little 
aq see (1), from J-chloro-2-naphtbomtnle (sec below) by hydrolysis with AcOH/HaSOr/aq. 
mixt. see (4), from methyl I-Chloro-2-naphthoate (see below) by hydrolysis with boilg. 
15% ole KOH (46% yield) see (3) } 

C with 2% Na/Hg m aq. reduces (1) to (3-naphthoic acid (1 :0S00), m p 181° (1). 

|Thc direct conv. of C to l-chloro-2'naphthoyl chloride is not actually reported; how- 
ever, this acid chloride, m p 59-GO 5° (GJ, b p 226° at 150 mm. (G), b.p. 199-200° at 11.2 
uim (5), has been obtained (5) (3) (6) from l-hydroxy-2-napbtboic acid (Beil. X-331, 
Xt-(I45)| with PC1 5 (yield GO 7% (5)) (2) ] 

Salts. AgX, white flocks spar sol aq., CaA2.2HjO, cryst from aq. (1). 

Methyl l-chloro*2-naphtboate: ndls. from ale , m.p. 50° (2), cryst from pet. eth. 

-f acetone, m p 44-48° (5), b.p 189-193° at 17 5 mm (3), 186 5-189° (but press, not 
given) (5). (From 0 in MeOH with HC1 gas (2) or from the acid chloride (above) 
m boilg McOII (5) <3).l (This ester with Cu bronze + a trace of I* at 290® yields 
(5) dimethyl 1 , l'-bmaphthyl^^-dicarboxylate j 

Ethyl l'Chloro-2-naphthoate : unreported. 

J-CbIoro-2-naphthonitrUe: colorless ndls. from MeOH but m.p not stated (4), 

b.p. 183-184° at II mm (4). (From l-chlon>2-naphChyIaininc (Beil XII-130S, 
Xllj-f^ 2 )) by diazoti ration and rcactn. with KCu(CN)j (4).J 

3:4883 (0 Wolffenitein, Btr. 2\, J 190-1191 (28S8). (2) Aehmatowic*. Lindenfeld, Roczmki 
Chrm. 38, 09-74 (193S); Cmt 1039, II 389, not in C.A (3) Bcrgmann, Hsrshberg, J. Chcm. Soc. 
1036, 333. (4) Wilhtaedt, Scheiber. Bcr «7, 473-174 (1934). (5) Kuhn, Albrecht, Ann 4G5, 
2S3- 2S3 < 1 9-5) (G) Strehbach. Ber. 34, 4 Ifll (2901). 


3? 4800 4,5-DICHlOROPHTHALIC ACID Csfl^Clj Bcfl. IX - 818 

o/Ncooit rx,-(3co) 

cil^/cooif 

M.P. 100-200° (!) 

200" rap big. (2) 

(Sre also 4,5-dir/tforopMalic anhydride (3:4530).] 

NdK from Rq. 

(For prepn. of C from 1,5-dicidorophthahc anhydride (3:4830) by hydrolysis see (2) 
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{3); from aq. soln. of alk. salts of phthalic acid (1:OS20) with Clj in pres, of Sb cpds. see 
(3) (4); from 4 ) 5-dichloro-l,2-dimethylbenzene (1) by oxidn. with dd. HNO3 ( D — 1.3) 
in s.t. at 180° for 7 hrs. see (1) cf. (5) {6}.] 

(For sepn. of C from mixta, with the isomeric 3,4- (3:4880) and 3,6- (3:4870) dichloro- 
phthalic acids see (2) (8)J — (For use of C as softener for cellulose derive, see (9).} 

Salts. NH4HA, NaHA, KHA (all from aq. solns. of the corresp. eas. sol. neutral salts 
by addn. of AcOH) are spar. sol. cold aq. (2): CuX, CaS, BaA, ZnA, and AgiX. are all spar, 
sol. (2). 

Esters. Dimethyl 4,5-dichlorophthalate and diethyl 4,5-dichlorophthalate are un- 
reported; methyl hydrogen 4,5-dichlorophthalate is unreported, but ethyl hydrogen 4,5- 
dichlorophthalate, ndls. from CHClj, m.p. 133-134°, is obtained from the anhydride 
(3:4S30) with EtOH (2). 

[C on fusion with NaOH at 175-185° gives (small yield (3)) 4,5-dibydroxyphthalic acid 
(Beil. X-652, Xi-(276)], m.p. 175°. 

C on htg. loses HjO yielding (2) 4,5-dichlorophthalic anhydride (3:4830), m.p. 187°. 

® D i- (p -ni trobenzyl) 4,6-dichlorophthalate : cryst. from ale., m.p. 164.5° (10). (From 
NajA with p-nitrobenzyl bromide (2 moles) htd. in ale. (10).] 

3:4890 (1) Hinkel, Ayling, Bevan, J. Chem. Soc. 1928, 1876. (2) Villiger, Ber. 42, 3538-3539, 
354G-3547 (1909). (3) Rushchinskii, J. Applied Chem. ( U.S.S.R .) 7, 1113-1115 (1934); Cent. 
193G, II 2902. (4) Rushchinskii, Russ. 41,515, Fob. 28, 1035; Cent. 1935, II 3704; CA. 30, II 
2902. (5) Claus, Kauts, Be r. 18, 1309-1370 (18S5). (6) Claus, Groneweg, J. prakt. Chem. (2) 
43, 253-254 (1891) (7) Ref. 2, pp. 3532-3533. (8) Hodgson, J. Soc. Dyers Colourists 49, 215 

(1933). (9) Dreyfus, French 749,792, July 29. 1933; Cent. 1934, I 3154. (10) Lyons, Reid, 
J. Am. Chem. Soc. 39, 1741, 1744 (1917). 


3:4893 PENTACHLOROBENZALDEHYDE C 7 HOC] 5 Beil. VII — 

Cl C! Vn r (134) 

CI<^ )>CHO 

ci 61 

M.P. 203.5° (1) (2) 

197 - 199 ° ( 3 ) 

Colorless ndls. from CjH«/alc.; eas. sol. hot CgHe or CS2; spar. sol. ale., ether, lgr. 

(For prepn. of C from pentncMoiobenzal (di)chloride (3:3590) by hydrolysis with cone. 
H2SO4 at 60-100° or fumg. H;SQ* at 40-50° (90% yield (2)) (3) see indie, refs.; from penta- 
chforobenz aldehyde diethylacetal (see below) by acid hydrolysis see (1).] 

C with aq. alk. KMnOj refluxed 7 hra. oxidizes to (90% yield (1)) pentachlorobenzoic 
acid (3:4910). 

C in CeH 6 shaken with satd. aq. NaHSOj soln. gives (1) the corresp. NaHSOa cpd. . 

C with aq. 50% KOH at 100° for 5 hrs. suffers hydrolytic cleavage giving (8S% yield 
(2)) pentachlorobenzene (3:2290) and potassium formate. 

C with EtOH + dry HC1 gas gives (60% yield (1)) pentachlorobenzaldehyde diethyl- 
acetal, colorless cryst. from pet. ether, m.p. 45°. 

(For use of C on prepn. of dyes of the triphenylmethane series see (4).] 

C reacts normally with RMgX reagents [e.g , C with McMgBr gives (49_% yield (1)) 
methyl-pentachlorophenyl-carbinol, colorless cryst. from ale., m.p. 126° (1); C with C«Hr 
MgBr gives (1) phenyl-pentachlorophenyl-carbinol (pentachlorobenzohydrol), cryst. 
from CgHs, m.p. 117°.] 

C with anhydrous NaOAc + AcjO (Perkin synthesis) at 170-180° for 60 hrs. gives 
(30% yield (1)) 2,3,4,5,6-pentachlorocinnamic acid, cryst. from CjH«, m.p. 233° cor. (I). 
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C with aniline at 100° condenses giving (1) pentachlorobenzaldehyde awl, greenish ndls, 
from CaHfl/ale,, m.p. 187.5° cor. {!). 

ijy peatacblorobenzaldoxime: colorless ndls. from CaHg, mp. 201° cor. (IJ. (From 
C with NH 2 OH HC 1 + N&2CO3 in dil ale. ou stdg. few days U>.) 

© Pentachlorobenzaldehyde phenylhydrazone: citron-yel. ndls. from ale., m.p. 152.5° 
cor. <I> {From C in hot satd CgHj soln with I mole pbenylhydrazme <1 J.J 

Pentachlorobenzaldehyde p-nitropheaylhydrazone: unreported. 

Pentachlorobenzaldehyde 2,4-dinitrophenylhydrazone: unreported. 

Pentachlorobenzaldehyde semicarbazone : unreported. 

3:1892 (1) Loch, Bet 72. 300-304 (1939). (2) Lock. Bcr 66, 1533 (1933). (3) Bayer and Co.. 
Ger 2-13,416, Feb. 10, 1912. Cent 1912, 1 618; {C.A. G, 2292 (1912)] U.S. 998,140, July 18, 1911; 
1 C.A. 6, 2904-2905 (1911)) (4) Bayer and Co., Gcr. 234,519, May 12, 1911; Cent. 1911 I 1020; 
[C.A 5. 2974 (1911)1 


3:4803 OCTACKLORO NAPHTHALENE 
(Perchloronaphthalene) 


Cl Cl 

3TE 

°W 


M.P. 



B.P. 



203° 

(1 ) u.c. 

<8) 

440-442° 

at 754 mm., dec. (2) 

203® 

U.c. 

(7) 

25 8-2 GO® 

at 2.5 am, 

(2) 

200° 


(0) 

340-350° 

at 0.6 mm. 

(2) 

197.5-19S® 

cor. (21 




107 .: 

3-108® 

cor. (3) 





c l0 ci a 


Beil. V - 547 
V x ~ 
Va-(446) 


Ndls. from CCL + C#H 8 (2); fairly cas. sol. CgH,, Jgr., CHCh; epar. sol. ale. or AcOH. 

{For prepn. of C from naphthalene (1:7200) with Ch in pres, of 1% Fe powder -f 0.1% 
It first at 100* then at 150* for 10-12 hrs (90% yield (2)) or vnth Cla m pres, of SbCl s 
(1) (4) cf (2) see indie refs, (for extensive study of merits of many catalysts sec (5)).) 

{For prepn, of C from mixt. of 2-hydroxynapbthalcnc-l,5-&tj-!sulfonyl chloride) and 
2-hydroxynaphthaIcne-l ,6-613- (aulfonyl chloride) (Irom /S-naphthol with CISO3H) with 
PCI5 m s.t. sec (0), from l-hydroxynaphthalene-frt5-(sulfonyl chloride) with PC1 6 in s.t. 
at 250* see (7)-, from 1 -amino-3, 6, S-tri3-(suIfonyl chloride) with 3-4 pts. PC1 4 in s.t. at 
200-225° for 7 hrs. {40% yield) see (2).} 

(For prepn. of 0 from 2,5 ( 6 1 7 > &-pentachIoronaphtboquinone-I,4 {Beil. V 11-731) with 
PClj in s.t. at 250° for 6 hrs. see (S);fromhexachloronaphthoquinone-l,4 (sec below) with 
PCls 6CC (3) ) 

{For study of action of C (from insulation_ material on electric wiring) in production of 
acne sec (9); for prepn. of aq, dispersions of 0 sec (10); for use of C ns insecticide sec (11); 
for use of 0 m prepn. of a red mordant dyestuff {by actn. of fumg. H*SO*) see (12)4 

{C with Hj passed through a fed-hot tube (4) or 0 with Na -f EtOH (2) gives naphthalene 
(1:7200) together with other prods ) 

C on oridn. with 10 pts. fumg. HNO> <D » 1.52) in s.t at 90* gives in good yield (2) 
(3) h eta chi oron a ph t h oquin one- 1 ,4, m p. 222.5° cor., bp. 412-115° at 75S nun. dec., 265- 
267° at 14 mm., accompanied by some tctrachlorophthalic acid (3:49-46). 

{& on htg. with SbCU -f- IC1 in s.t. at 350® (1) breaks down yielding (2) cf. (1) carbon 
tetrachloride (3:5100), hewchloroctbanc (3:4535), hexachlorobemcne (3:4939), and 
other prods.; under certain conditions (not specified in abstracts) C can be broken down 
to decachloroindanc (perchlorohydrindcne) {Beit. V-4S7], m.p. 138° cor. (2) ) 
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[G with pyridine + GuO + hydrazine hydrate yields (13) a hexacHoronaphthalene 
ndls. from chlorobenzene, m p. 202-204° (13) (note that m.p. is close to that of 0).J 
C is stable toward 3% aq. IvOH or NaOH for 12 lirs. in cold or even 2 hrs. boilg.; G is 
stable to cold 3% ale. KOH or NaOH for 24 hrs., but on htg. for 2 hrs. splits off some 
25-30% chlorine and in part resinifies (2). 

® Color test with SbCls in C CI 4 : C with SbCls in CCI 4 gives stable cherry-red color (2). 

[This response is not given by carbon tetrachloride (3:5100), kcxachloroethane 
(3:4835), hexachlorobcnzcnc (3:4939), or dccachloroindanc (2),] 

3:4893 (l) Ruoff, Bcr. 9, 1480-1488 (1870). (2) Shvcmbcrg, Gordon, J. Gen Chem (U.S.S.R.) 
2, 921-928 (1932); Cent 1934, I 215; C.A . 27, 2139 (1933). (3) Shvembcrg, Gordon. J. Gen. 
Chem. ( US.S.R ) 4, 095-703 (1934); Cent. 193.5, II 514; C.A. 29, 2102 (1935). (4) Berthelot, 
Jungfleisch, Bull. soc. dam (2) 9, 44G-455 (1808); Ann ckim. (4) 15, 330-343 (I86S). (5) 
Shvemberg, Gordon, J Gen. Chem (U.SJS.R.) 4, 529-551 (1934); Cent. 1935, II 514; C.A. 29, 
1804 (1935) (0) Poliak, Gcbauer-I'ulnegg, Blumcnstock-IIalward, Monatsh. 49, 199 (1928). 

(7) Claus, Mielcke, Her. 19, 1180-1187 (1880). (8) Claus, Wcnzlik, Her. 19, 1109 (1SS0). (9) 
Haldin-Davis, Brit. J. Dermatol. Syphilis 51, 380-383 (1939) , C.A. 34, 1413 (1940). (10) Ileckcrt 
(to du Pont Uayon Co.), U.S. 2,000,210, Nov. 10, 1930; Cent. 1937, 1 1001; C.A. 31, 555 (1937). 

(11) Stern, Gcr. 411,314, March 20, 1925; Cent. 1925, II 234. (12) B.A S.F., Ger. 00.011, 
Fncdlander 3, 271. (13) I.G., French 099,492, Feb. 1G, 1931; Cent. 1931, 3519. 


PENTACHLOROPROPIONIC ACID Cl C 3 HO 2 CI 5 
CljC— i— COOH 


Beil. H — 

n r (H2) 

n z -(238) 


M.P. 200-215° (see text (1)). 


Colorless cryst. from CCI 4 . — Eas sol cold aq. 

[For prepn. of C from trichloroacrylic acid (3:1840) with CI 2 in CCI 4 soln. in sunlight 
(yield not reported) see ( 1 ) ] 

C in aq. soln. behaves as a strong acid; on titration it gives a good Ncut. Eq., ealed. 
246.5; found 245.8 (1). 

C is very unstable: c.g., C in aq. soln. on warming dec. (1) (with loss of HC1 and CO 2 ) 
into tctrachlorocthylenc (3 -5460); presumably this same dccompn. occurs on process of 
taking its m.p., and the value given above refers to rapid htg. on Hg bath. 

Salts. The salts of C can bo obtd. by neutralization with metal hydroxide of a cold 
satd. aq soln. of C followed by evapn. to dryness at low temp.; aq. solns. of the salts are 
also unstable and rapidly decompose yielding metal chloride -f- CO> + tetrachlorocthylene 
(3:5460) (1). [For studies of influence of light on decompn. of these salts see (2) (3) 
cf. (4).] 

[For study of behavior of C with H 2 + colloidal Pd see (5).] 

Acid chloride. Pentachloropropionyl chloride (3:0470) has been obtd. indirectly, i.e, 
from trichloroacryloyl chloride with Clj in sunlight ( 6 ); colorless cryst., m.p 42°. 

3:4895 (1) Boe^ekcn, Rec. trav. chim. 4G, 841-8-13 (1927). (2) Jaeger, J. Chem. Soc. 119, 2070- 
2070 (1921). (3) Jaeger, Berger, Rec. trav. chim. 41, 72 (1921). (4) Jaeger, Cent. 1012, I 1817- 
1818; Cent. 1911, II 1851. (5) Boesoken, Rec. trav. chim. 35, 273-274 (1915). (6) Boeseken. 
Hosselbach, Rec. trav. chim. 32, 11-14 (1913). 



463 


SOUDS 


3:4900 


C00H 

3:4900 3-CHLORO-4-METHYLBENZOIC ACID ( j C a FI?0 2 Ci Beil. IX - 498 

IjCl 

CH, 

M,P. 200-202° (i) 

199-201° cor. (2) 

199° (3) 

190° (4) (5) 

195-197° (6) 

194-196° u.c. (2) 

194-195° (7) 

Long colorless ndls. from dil. ale. ; spar. sol. hot aq ; cas. sol. cold ale. 

[For prepot. of C from 2-chIoro-4~isopropyl-mcthyU>enzcne (Z-chloro-p-cymene) (3:8775) 
by oxidn. with dil. HNO* (7) of D -= 1 24 for 8-14 days (21 or htd. 6 hrs. with 5 pts. HNOj 
{D «= 1.39) ■+ 5 pts. aq. (4) see indie, refs ; from 3-chloro-l ,4-dimethylbenzene (2-cbloro- 
p-xylene) (3.SG0G) by oxidn with mtrosulfomc acid -f fumg. HNOj see (1) (5); from 
3-chloro-4-m ethylacetophenone (S) by oxidn. with alk. KMnOi sec (8); from 3-chloro-4- 
methylbenzaldehydc (5) with 50% I\OH (Cannizzaro reactn.) sec (5); from 3-chloro-4- 
mcthylbcnzorutrdc, m.p. 48-48.5° u c. (3), 45-46° (6), by protracted boifg with aq. KOH 
sec (3) , from 3-chloro-4-methylbcn2amide (see below) on hydrolysis with 25% aq. NaOH 
see (6}.] 

Salts. KXjMHsO, cas sol. aq. (9); CaS 2 3H s O, BaA 2 .4H 2 0 (7). 

C on fusion with KOH yield* (7) (2) 3-hydroxy-4-methylbenzoic acid [Beil. X- 237]. 

[C on mononitration (9) yields a rasxt. of three mononitro dcrivs containing 00-70% 
3-c)iIoro-4-mctbyl-6'nitrobcn2oic ae>d [Beil IX-503), ndls. from ale., m.p. 1S4-185 0 (9), 
20-30% 3-chloro-4-mcthyl'5-nitrohcnzoic acid [Bed. IX-503], ndis. from aq., m.p. 169° 
u c. (9), and 5-10% 3-chloro-t-methyl-2-nitrobcuzoic acid [Bed 1X-503J, Ifts from aq., 
in.p. 211 ° [9).) 

Ethyl S-chloro-4-methylbenzoate: oil, bp. 129-1 30° at 9 mm., £>I 92 ** 1.1653, 

fiif 0 2 — 1.52531 (10). (Note that for the b-p. 149-150° formerly reported (3) no pres- 
sure is given.} 

3-ChIoro-4-methylbeuzamide: HLs. from aq., ale., or aq. ale., m p. 173-175“ (6). 

[From partial hydrolysis of 3-chloro-4-melhylbcnzonitrilc (above) with aq. alk. (3) 
{GJ, further hydrolysis jields (6) C.} 

3:4900 (1) Varma, Uamon. J. /ndtaa Ckm. Soe 12, 541 (1935). (2) Yongerichten, Ber. 11, 
3G&-30S (1878) (-'ll Cbm. Davitben. J. prakt Chrm . (2) 33, 407-108 (1S&9). (4) Jlintikka, 

Ann . Acad Set Fcnnvnc I9-A, No. 10, 0 pp. <1323), C.A 13, 42 (1325). (5) IVaW, Compt. 
rtnti. 138, 1613-KiH (1934). (0) JIagidson, Trawin, Her 63, 538-539 (J03G). (7) Vongerichtcn, 
Her. 10, 1213-1250 (1877). M Ganguly, LcFcvrr, J- Chttn Soc. 19.14, 852. (0) Claus, BScher, 
/Inn. 265, 356-303 (1891). {10} voa Auwcra, Harres, Z. phystk. CA«n. A-143, 17-18 (1929). 
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3:4908 4-CHLORO-2-HYDROXYBENZOIC ACID C 7 H 6 0 3 C1 


(4-ChIorosalicyIic acid) 


COOH 

lOII 


Beil. X - 101 
Xi-( 47) 


M.P. [211° (I)] 

207.5° (2) 

207° (3) (4) 

20G-207° (6) 


Colorless ndls. from aq.; spar. sol. aq., eas. sol. ale., CeHg, CHCI3. — Volatile with steam; 
Bublimes with slight dccompn. 

[For prfcpn. of C from m*clilorophenol (3:0255) by treatment of dry sodium salt with 
CO2 at 140-150° under press, see (3); from 4-chloro-2-nminobcnzoic acid (4-chloroanthra- 
nilic acid) (Beil. XIV-3G5, XIVi-(648)l via diazotization and boilg. with aq. see (3) (5); 
from 7-chloro-2,3-dimcthylchromone [Beil. XVIIi-(177)] on boilg. with 4% aq. NaOH 
see (2); for formn. of C from p-chlorobenzoic acid (3:4040) by electrolytic oxidn. in acid 
soln. gee (4); from 4-chloro-2-methoxybenzoic acid (seo below*) by cleavage with HI see 
(!>■] 

C in aq. soln. gives with FeCU a purple color. 

[The methyl ether of C, viz., 4-chloro-2-methoxybenzoic acid, cryst. from aq., m.p. 148° 
<1>, has been obtd. from 4-chloro-2-methoxybenzaldehyde (1) by oxidn. with aq. alk. 
KMnOi (1).] 

3:4308 (1) Hodgson, Jenkinson, J Chcm. Soc. 1927, 1741-1742. (2) Simonis, Sehnhmann, 
Ber. 50, 1146-1147 (1917). (3) Varnholt, J. prakt. Chem. (2) 36, 27-31 (1887). (4) Fichter, 
Adler, Ilelv. Chim. Acta 9, 283 (1926). (5) Cohn, Mitt. Tcchnol. Gcwerb.-Mus. Wien, 11, 178- 
182; Cent. 1901, 1 925. 


3:4910 PENTACHLOROBENZOIC ACID C 7 H0 2 CI 5 Bell, IX - 347 

Cl Cl Ei-(142) 

Cl^ )>COOH 

ci 61 

MJ>. 208° cor. fl) 

201 ° ( 2 ) 

200° (3) 

199-200° u.c. (4) 

199.5° (5) 

Ndls. or pr.; sublimes in vac. with slight decomposition (6). Very sol. toluene or ale. 
(5). — Best recrystd. from toluene + It. pet. ether (5). — Can be recrystd. from CgHg or 
dil. AcOH (6). — From ale. C (despite its high m.p.) first separates ns an oil (5). 

(For prepn. of C from pentachlorotoluene (3:4937) with cone. HNOj + Hg see (5),' 
from pentachlorobenzaldehyde (3:4892) with KMnO.1 (90% yield) see (1); from asym.- 
tetrachlorophthalyl chloride 4* Cl 2 via conversion to and subsequent hydrolysis of penta- 
chlorobenzoyl chloride (3:2295) see (3); from 2,3- (3:4650) or 3,4-dichlorobenzoic acid 
(3:4925) + Mn0 2 + fumg. HCI at 189-200° see (4).] 

Pentachlorobenzoyl chloride (3:2295), colorless lfts. from ale., m.p. 87° (3), bns_been 
prepd. indirectly (see above), but the reaction (if any) of either PCI5 or SOCl 2 _on C has 
never been reported. Upon hydrolysis with ale. ICOH the'oeid chloride yields C (3). 
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— Methyl pentachlorobenzoate : pr. from MeOH, m.p. 97* {3}. {Prepared from 
pcntachlorobcnzoyl chloride + McOH by 30 hre. reflux. {3).] 

Ethyl pentachlorobenzoate : unrecorded.. 

Pentacblorobenzamide: unrecorded. 

Pentachlorobenzaniiide: unrecorded. 

3:4910 {!) Lock, Btr. 12, 303 (1939). (2j Steiner, ,Vonat*A. 36, S27 (1915). {3} Ku-pal. Kume, 
Btr. 63, 3105 (1029). (4) Claw, B Ocher, Btr. 20, 1027 (18S7). (5} Silbcrrad, J. Chev\. Soe. 127, 
2G&1 (1925). {C) Eckert, Steiner, Menatth 36, 187 (1915). 

3:4915 4.CHL0R0-3-METHYLBEBZ01C ACID CjHjOjCI Beil. IX -47 8 

coon ix, - 



M.P. 209-210’ cor. (I) 

209-210’ R> 

209.5’ cor. (3) 

209’ u.c. (4) 

208’ (5) 

207-208’ (0) 

203’ (7> (S> 

Colorless ndK from hot aq , atm, insoL cold at].; very spar. eol. even la hot aq. 

{For prejm. of C from 4<!iloro-l.:Wimethylbenzene (3:8605) by oxidn, with IviCrjOj 
4- d»l. IIjSO< coe (s) ()), from 4-c)iloro-l-cthyl-3-methyIbcnzcne (0) by oxidn. with dil. 
IIN’Oj (1:10) at 100’ for JO hrs. sec (0); from 4-ch!oro-3-mcthylacctopbonone (Beil. VII- 
307) by oxidn with alk. KMnO< are (4); from 4-chlori>3-methyl-«,«,«'trich!oroaccto- 
phenone (3) eve (3), from 0-ch!orocthyl 4-chloro-3-mcthyIphcnyl ketone (5) by oxidn. with 
mixt. of equal pis. cone. IlNOj and nq. at 100* roc (5); from ],2^>a-(4-ehIoro-3-mcthyl- 
IjcnzoyD-l ,2-dibromoothane (2) by fusion with NaOlI m>c (2); from 4-ftmino-3-methyl- 
benzoic noil {Bed XIV-4S0) via diazotization and u«c of CujClj react n pec (7).| 

C on fusion with KOII yicMx (1) 4-hydroxy-3>mofhy!bcnroic acid {Beil. X-225, X,-(97)J, 
m p 173* fl), together wjth some 4 -hydroxyiwpb t hal i c acid (Beil, X-502, Xr(25fl)J. 

Salts. Ca^-JHjO N, Ba.^3H t O (SJ; both cas. sol. aq. 

0 on further oxidn, with KMnO, yields (I) 4<h!orobenzcnedi carboxylic ncid-1,3 (4- 
chloroisophthahc acid) (3 49*0). 

Ethyl 4<hloro-3-methy!benzoate: oil, b.p. 2GO-2G5* (S). (Prom 0 in ale. with 

IIC1 N ) 

3:491$ ft) Jwribwn. Ilrr 19, 17G1-17G2 (IK*3). (2) Conan* ' -f- ,, j. — 

(1925) (1) lh*d<- n. J“wW. B'r. «4. 26J9 (1931) (0 ( ■ t - 

35* (IS9I) f5) Mayrr, MfiBer. Btr 60. 2 >j (1927). (r.) ■ . , , - 

(1921) (t) HoUtfld, Kfwlff. jt*n, lit, p?(JSC7) (-} • ■ 'll 
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3:4916 9, 10-DICHLORO ANTHRACENE 
(meso-Dichloroanthracene) 


M.P. 210° 

209-210' 

209° 

208-209' 


U> 

(2) (3) 

<4) (5) (6) (7) 
(8) (9) (10) {23) 

(U) (12) 



C 14 H 8 C1 2 Beil. V - 664 
Vi-(324) 
V 2 -(S75) 


Yellow nclls. from CCLj or CgHg or by sublimation; spar. sol. ale. or ether, eas. sol. CgHg. 
[For prepn. of 0 from anthracene (1:7285) with Cl 2 in o-di chlorobenzene (5) (30) poly' 
chlorobenzenes of b.p. 140-170° (4), nitrobenzene (4) (5), or in acetylene tetrachloride 
(5) (yields: 93-94% (4), 87-88% (5)) see indie, refs, (note that numerous attempts to 
use this reactn. are given in earlier literature (3) (13) (14) (15) (16) (17) (18) (19) (20) but 
none is well adapted for pure C owing to simultaneous formn. of more highly chlorinated 
cpds.); from anthracene with SO2CI2 in CCI4 (7) (11) or in xylene (11) at ord. temp, (yields 
aim. quant. (7) (11)) see indie, refs, (note, however, that the results are sometimes in- 
fluenced by the source of anthracene used (11)); for formn. of C from anthracene (1:7285) 
with Cl 2 -aq. (21), with S2CI2 (10), or with NOC1 in s.t. at 150° or at room temp, in sunlight 
(22) see indie, refs.; for formn. of C from anthracene present in crude phenanthrene during 
treatment of latter in CS2 with Clj see (12).] 

[For prepn. of C from anthrone (9-hydroxyanthracene) [Beil. VH-473, VIIi-(256)] 
with 2 wt. pts. PC1 5 in CgHg or without solv. at 100" for 1C hra/see (2); for formn. of C 
from 9,9,10, 10-tetrachloro-9,10-dihydroanthracene (9,10-dichloroanthracene dichloride- 
9,10) [Beil. V-641, Vr(309)] by actn. of Zn dust, Cu powder, or phenylhydrazine (3) or 
on boilg. with anthrone (above) in xylene (6) see indie, refs.; for formn. of C from 1,2, 3, 4- 
tetrachloro-9, 1 0-di chloro anthracene by htg. with hydrazine hydrate + Cu powder in 
pyridine (23), or from 9-benzylanthracene with SOCI2 in CHClj (24), see indie, refs.; from 
a-[9,10-dichloroanthracene tetrabromide-1 ,2,3,4] (see below) by treatment with Zn dust 
in AcOH or with Cu powder in CgHg see (3).] 

[C with CI2 in cold CHCI3 or acetylene tetrachloride gives (17) 9,9,10,10-tetracbloro- 

9.10- dihydroanthracenc (see above); C with CI2 in CgHg at 60° yields (17) 2,3,9, 10-tetra- 
chloro-2,3-dihydroanthracene; C in warm CHCI3 or cold CgHg gives (17) a mixt. of these 
prods.: the end prod, of chlorination of C in CgHg at 20° appears (16) (3) to be 1,2,3,4,9,10- 
hexachloro-l,2,3,4-tetrahydroanthracene [Beil. V-611, Vj-(287)], m.p. 205-207° (3). 

G with SO2CI2 in nitrobenzene at 100° yields (25) 2,9,10-trichloroanthracene.] 

C adds 2 moles Br2 giving according to conditions one or the other of two isomeric addn. 
compds.; i.e., C moistened with CHCI3 and treated with 2 Br2 yields (3) (8) a-[9,l0-di- 
chloroanthracene-l,2,3,4-tetrabromide], colorless hexag. pr. from CgHg, m-P- 141-142 (3), 
while C with Br 2 vapor gives (3) ^-[9,10-dichloroanthraccne-l,2,3,4-tetrabroniide], ndls. 
from CgHg (less sol. than a-isomer), m.p. 178-179° (3), 178° (16) (8), 166° (15); both 07 
and ^-isomers with ale. KOH lose 2 HBr (the a- more rapidly than the /S-) yielding (3) (8) 
2,3-dibromo-9,10-dichloroanthracene, yel. ndls., m.p. 255-256" (3), 251-252° (15) (16) (8). 

[C in CHCI3 treated with N0 2 gas gives (26) 9,10-dichloro-9,10-dinitro-9,10-dihydro- 
anthracene (very unstable white cryst. on strong cooling) which in boilg- CHCI3 ym 
anthraquinone (1:9095). — C with cone. HNO3 (D = 1.43) in AcOH at 15-18° yields (27) 

9.10- dicbloro-9-hydrox> T -10-nitro-9,10-dihydroanthracene [Beil. VIIx-(258)] 1 

[0 with fumg. H2SO4 (20% SO3) in nitrobenzene at 12-15° (4) (5) cf. (28) (30)^ or m 
benzenesulfonyl chloride below 50° (28), or C with CISO3H in CHCI3 or H2SO4 at 30 ( /» 
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yields 9,10-dichloroanthraecnesuHome acid-2 [BeiL XIi-(44)j, cryst. with 234 HtQ from 
ale., m.p. 15S-159® (4), losing aq. in vac. at 140° to anhydrous acid, ra.p. 212° cor, dec. {41 
(corresp, suifouyl chloride, m.p. 221-225° dee., corresp. sulfonamide, m p, 279°, corresp. 
sulfonanilide, m.p. 247.8° cor. (4)).] — {For disulfonation of C see (33).] 

O is unaffected (13) by boilg. sic. KOH. — (For behavior of C with pyridine see (31). — 
For react n of C with NaSH m ale. yielding anthranol, an throne, tbanthrone, and other 
prods, see (32). — For use of C in prepn. of sulfur dyes see {341-1 
C on oxidation yields (18} antbraquinonc (1:0095). 

C like many other anthracene denvs. adds to suitable unsatd. linkages (35) {36) (37) in 
Diels- Alder fashion - e.g, C with maleic anhydride (1.0025) in nitrobenzene, boiled for 
15 mm., gives on cooling (50% yield {35)) adduct, colorless pr. from xylene, m.p. 258-259°, 
from chlorobenzene, m.p. 253° (36); m this adduct the halogen is stable toward boilg. ale. 
KOH (38) (39), but the adduct with AlCtj in CsH$ refluxed 10 min. yields (35) 9,10-di- 
phenylanthracene {Beil. V-747, V r { 377)), cryst. from toluene, m.p. 248° (35), — C with 
p-cbloropropiomc acid (3.0460) (used as source of acrylic acid (1:1020) by loss of HC1) 
boiled for 8 bra. m o-dichlorobenzenc yields an adduct, cryst. from amsole, m.p. 245° (38); 
the halogen of this adduct is 6tablc toward hydrolysis and is not removed by botig. with 
10% ale. KOH for 40 min. (38) — <2 does not (3S| form an adduct with cinnamic acid- 

3:4916 (1) Krollpfeiffer, Ann 430, 225 (1923) (2} Barnett, Cook, Matthews. J Chan. Soc. 

123, 2007 (1923) (3) Meyer, Zahn, Ann 39C, 175-1 76. 178 (1913). (4) Fedorov, J. Gen. Chem 

(.US S It-), e, 444-454 (1936) . Cent. 1936, II 1538, <7 A. 30, 6360 (1936) {5} Minaev, Fedorov, 

Zhur. 1‘nhladruA Khtm. 3, 881-893 (1930), Rev gin. mat. color. 34, 330-332, 376-382 (1930); 
Cent, mo, 11 355S, C A. 25, 1252 (1931). (6) Clar. Muller. Ber 63, 873 (1930). (7) Barnett, 
Cook Grainger, J. Chem Soc 121, 2068 (1922) (8) GrandmcniEin, Compt rend 173, 1176- 

1178 (1921), Cent 1932, I 1336. (9) Graebe, Licbermann, Ann. ICO, 137 (1871). (10) Upp- 
mann, Poliak, Ber. 34, 2708 (1901). 

(11) Iljmsky, AfrctnoS, Her C9, 1824 (1936). (12) Sandquist, Ann 417, 20. 30-31 (1918). 
(13) Graebe, Lsebermann, Ann. Suppl. 7, 282-2S4 (1870). (14) Perkin, Bull. soc. chum. (2) 
37, 465 (1877). (15) Schwarzer, Ber 10, 376-379 <1877). (If.) Hammcrsehiag, Ber. 10, HOG- 
1108 (1886). (17) MX B-. Get. 283,106. April 9. 1915; Cent 1915, I 863. (18) M.L.B , Get. 
282,818, March 22. 1915. Cent. 1915, l 772. (19) M L.B , Gcr. 284.790, June 5, 1915; Cent. 

1915, II 251 (20) M L.B , Ger. 2S9.I33. Dec. 9, 1915, Cent. 1916, l 193. 

(21) Fedorov, Semenova, J. Applied Chem (U-SS.R) 13, 1076-1084 (1940); C.A. 35, 2139 
(1941). (22) Pcrrot, Compt rend. 198, 1425 (1934) (23) 1 G , French 699.492. Fco 16, 1931; 

Cent. 1931, I 3518 (24) Cook, J. Chem Soc. 1926, 216 S (25) M L.B , Ger. 292.356. Juno 2, 

1916, Cent. 1916, II 81. (26) Barnett, J . Chem Soc. 127, 2042-2043 (1925). (27) 

Ger. 296,019, Jan. 15, 1917; Cent. 1917, 1 460 (28) M.L B., Gcr. 292.590, June 16, 1916; Cent. 

1916, II 208 (29) BASF, Ger. 260.502, May 26, 1013, Cent. 19t3, U 104. {30} Minaev, 

Fedorov, Russ 31,006, July 3i. 1933, Cent. 1934, I 2491. 

(31) Mieg, Hcsdenreich (to I.G ), Ger 593,67s, March 5, 1934; Cent 1931, II 848. (32) 
Hcdbron. Heaton, /. Chem. Soc. 123, 175-182 (1023). (33) BASF. 28S-990, Nov 30, 1015; 
Cent 1916, 1 84. (34) Kalischcr, S-dhowski. Frist er (to I G ), Ger 480,377, Aug 2, 1929; Cent. 
1929, II 2331-2382. (35) Clar, Ber. 61, 2190-2200 (1931). (30) Kaltsclier, Schcycr (to I.G.), 
Ger 639,632, Dec 2- 1931; Cent 1932, I 1952. {37) I.G , But. 203,3 SO, July 7, 1927; French 
639,359, Cent . 192S, II 22S0 (38) Barnett, Goodway, Wcekes. J. Chem. Soc . 1935, 1102-1103. 

(39) Barnett, Goodway, Higgins, Lawrence. J. Chem. Soc 1934, 1224. 


3:4020 


3,4,6-TRICHLOROBEKZOIC ACID 


CjHjOjCU 


q <~~> c Q ° H 


Beil. IX - 340 

EXi- 


MP. 210-210.5° (1) 

203° (2) 

NdR from aq. ale. — Sublimes in long ndla. — Somewhat volatile with steam. — Eas. 
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sol. cold ale., ether, acetone; mod. sol. C$Hc, CHQ 3 ; spar. soL CSj, pet. eth.; aim. insol. 
cold aq. 

[For prepn. of C from 3,4,5-trichlorobenzaldehyde (3:2440) by oxidn. with alk. KMnO« 
8 ee (l); from 3,5-dinitro-4-aminobenzoic acid (chrysanisic add) [Beil. XIV-445J with fumg. 
HC1 at 200° see (2); for formn. (together with other products) from benzotrichloride 
(3:6540) + Cl 2 see (3)4 

[For study of AgX, CaA 2 .6H 2 0, BaAj.4H 2 0 see (2).] 

The direct nitration of C has not been recorded. [However, 3,4,5-trichloro-2-nitrobenzoic 
acid, ndls. from ale., m.p. 181-181.5° (1), and 3,4,5-trichloro-2,6~dimtrobenzoic add, m.p. 
210-221.5° (1), have both been prepared from the corresponding aldehydes.] 

C with PCI5 yields (2) 3,4,5-trichlorobenzoyl chloride, m.p. 36° (2). 

Methyl 3,4,6-trichlorobenzoate : unrecorded. 

Ethyl 3,4,5-trichlorobenzoate: from C + ale. + HQ (2), ndls., m.p. 86° (2). 

® 3,4,6-Trichlorobenzamide: from 3,4,5-trichlorobenzoyl chloride + cone. aq. NH*OH 
at 100° (2); ndls. from CgHj, m.p. 176° (2). 

3,4,6-Trichlorobenzanilide: unrecorded. 

3:4920 (1) van de Bunt, Rec. trail, chim. 48, 132-133 (1029). (2) Salkowski. Ann. 163, 28-33 
(1872). (3) Claus, BQcher, Ber. 20, 162G (1887) 


3:4923 2-CHLOROANTHRAQUINONE 



C14H7O2Q 


BeiLVn- 787 

vn r (4ii) 


212.4° cor. (1) 

M.P. 208° 

(36) 

211.0° cor. (2) 

(Ccmld.) 207° 

(10) (11) 

210° cor. (3) ' 

200-207° 

(12) (13) 

210° (4) 

205-207° 

(14) 

209° (9) 

204.5-205.5° 

(15) 

209.5° (5) (6) 

204° 

(16) (18) 

208-209° (7) (8) 

203-204° 

(17) 


[See also l-chforoantkraquirwne (3:4480).] 


Pale yel. ndls. from CgH 6 , chlorobenzene, or toluene; eas. aoL boilg. C^He, toluene, or 
AcOH; spar. sol. boilg. ale. — Sublimes in vac. 

[For f.p./compn. data and diagram of system C + 1-chloroanthraqmnone (3:44S0) 
(eutectic, m.p. 143.9-144.2°, contg. about 75% C) see (5).] 

[For use of C in coloring oils, fats, and waxes see (19); C is widely used as intermediate 
in prepn. of many dyestuffs, but no general summary can be given here although selected 
examples occur in the following text.] 

]For prepn. of C from anthraquinonesulfonic acid-2 [Beil. XT-337, XIj-(83)] or its Na 
salt with 25% HQ + NaQ0 3 at 100° (11) (20) (for use of this method in detn. of mixt. 
of anthraquinone-o- and 0-sulfonic acids or their salts by f.p./compn. curve of resultant 
mixt. of l-chloroanthraquinone (3:4480) + C see (5)) see indie. ref9.; from sodium anthra- 
quinone-2-fiulfonate in dil. HQ on exposure to light see (9), from anthraquinonesulfonic 
acid-2 on boilg. with dil. H 2 SO< + NaQ + NaQOj see (21); from anthracenesulfonic 
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acid-2 {Beil. Xl-lSt, XIi-(44)} with HC1 4- NaC10 3 at 100° acc {22}; from antbraquinonc- 
sulfonic acid-2 or its Na salt {23} or from anthraqumonesulfonyl chloride-2 {24} with SOCh 
io s.tv at 200-230'’ see indie. rcfs.l 

{For prepn. of C from o-(4-chlorobcnzoyl)bonioie acid (Beil. X-750, Xr(356)} by ring 
closure with cone. HiSO« at 160-170° {25} <165 {26} {27} {23} {4} {29} <34} {49} in pres, of 
AlClj (30} see indie. refs (for study of influence of conditions sec cspoc. {27} {4} {3!}}; 
from o-(3-chlorobcH2oyl)ben20iC acid {32} or from 2-bcnzayM-chlorobenzoic acid {Beil. 
X-750, Xr(356}{ {33} by similar nng closure with HjSO* see indie, refs. ; from 4-chloro-2- 
benzoyl-benzoyl chloride on htg. see {33}.} 

{For prepn. of C from 2-ehJorobutadiene-l,3 (chloropreDt?) (3 : 7030) + naphthoquinone- 
1,4 <1:9040) in C 6 H # see (6); from o'-chlorocrotobaldehyde (3: SI 17) + jmphthoquinonc- 

l, 4 (1:9040) in CeH® with piperidine see {74}, from 2-aminoanthraquinone (see below) 
via diazotization and rapid htg. of dmzomum chlonde at 150® see (8); from 2-chloroanthra- 
quinonecarboxyli c aeid-4 by htg. at 236-290° {7} or from 2-chloroanthraquinonecarboxyhc 
acid-5 by htg in a.t. at 310-320° or by distn. of its Ba salt with BaO see {17} of {15}; from 
2,9,lO-tr»chloro-9*hydrQxy-10-mtro»9,10-dihydroaixthrttceDC (Beil. Vlli-(258)1 in CeH«, 
nitrobenzene, or AcOH by htg at 90-95° tee {35); from 2,9,10-trichloroanthracene {Beil. 
Vy{325)} {36} or from 2-chtoroanthrone-9 (or 10) (12) by oxidn. with CrOj 6ce indie, refs.) 

{For prepn. of ft from I-chloroanthraqumone (3:4480) by htg. with cone. HsSO* at 
200-205° for 9 hra. see (37).} 

{6 on reductn. with Zn dust 4- cone. aq. NH» OH under reflux yields (18) {37} 2-chloro- 
anthracene (Bed. Vy(324)}, m.p. 217° {37}, 225° {IS}. — ft on reductn. with hydrazine 
hydrate m MeOH/lvOH at 10 atm. and 135° for 1 hrs. in pres, of Pd/CaCOj cat. yields 
(38) bM-(2,2 , -anthraquinonyl) (Beil. VIIr(495)J, m.p. 387-38$*’. — ft on reductn. nith A1 
ponder 4- cone. HjSO* {40} or with Sn 4- HC1 {39} yields a mixt. of S-chloroanthrone-9, 

m. p. 150° {38} (corresp. acetate, m.p. 146° {41} {42}), and 2-chloroanthrono9, ro.p. 155° 
{41} (corrcsp. acetate, m.p. 143° {41}); this mixt. of chleroanthrones can be sepd. by 
acetylation with Ac;0 4- pyridine and fractional crystn. of the resultant acetates {42). — 
For use of this reductn. method in prepn. of vat dyes see (43). — For study of oxidn / 
reductn. potential of ft see {13).{ 

{ft with McOH/KOft in s.t. at 130° yields <44} 2-mcthoxyanthraquinone (Beil VIII- 
343, VIIf|-(65S)L m.p. 196°. — ft with 2-hydroxyanthrnquinonc -f NaOAc -f Cu powder 
htd. at 250-200° for 12 hrs. gives (00% yield {45}) di-(2-anthraquinonyI) ether, pale ycl. 
ndls. from pyridine, m.p. 324° (45). — ft with K xanthate -f Cu powder boiled for 16 hrs. 
IB AffiOlI gives (56% yield {45) (46) di-{2-aatbraquinony]) eulfide, cryst. from xylene, 
m.p, 290.5-294* (45). — ft with thiosaheyhe acid {2-mercaptobenzoic acid) 4- solid KOH 
htd. in AmOH at 150° for 8 hrs. gives (77% yield {3}) 8-(2-anthraqmnonyl)thiasalicylic 
acid {Beil. Xi-{56», m.p. 278° cor. (3); this prod, on htg. with H2SQ4 or better with p- 
tolucncsulfonyl chlonde at 200° (3) (47) ring-closes by loss of B ; Oto 1 »2.phthalylthiox&n- 
thone {Beil. XVIIi-(291)}, yet ndls. from AcOH, m.p. 278° cor. (3},] 

(G with NaOH + glycerol htd. at 190* is claimed {48} to yield anthraquinone (l :9095). 
— 6 with NaOH -f NaClOj htd. 28 hra. at 195° (49} cf. {50} {51} (52} gives (95% yield 
(49)) 1,2-dihydroxyanthraquinone (alizarin) (1:9105). — C with iVaSH boiled m aq. 
ale. yields {53} 2-»creaptoaothraqmaone (Beil. VIII-346, VIH I -(659)}, yel, ndls. from 
AcOH, ro.p. 206° 1 54}. — C with Na-Se boiled in dd. ale. yields (55) 2-selenomercapto3nf hra- 
quinone, but ft with Sn + NaOAc htd. at 205-210° in a mixt. of trichlorobenzene +- tetrahn 
for 8 hrs. yields {56} di-^-anthraqumonyl) Belenide.} 


(C with cone. aq. NH*OH in pres, of Cu salts under press, and at elevated temp (18ft- 
200°) gives (yields: 97.5% (57), 93.6% {2}) (27) (58) (59) {60} 2-aminoanthraquinone 
{Beil. XIV-191, XIVj-(449)L red ndls,, m.p. 302° (for atudy of influence of conditions see 
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(57) (2) (27) (61) (62)). — C with hydrazine hydrate + pyridine in s.t. at 170° for Shrs. 
gives (20% yield (63)) 2-hydrazinoanthraquinone (Beil. XV l -(200)], or.-yel. ndla. from 
pyridine, m.p. 228-229° (63).) 

[C with 4 moles CcHjMgBr in ether yields (64) (65) 2-chl or o-9, 1 0-di phenylanthracene, « 
yel. cryst. powder, or. ndls. from AcOH, m.p. 194° (64), 193° (66), 185° (65).] 

(For formn. of addn. cpds. of C with SbCU in CHCU see (10); for formn. of 2-anthra- 
quinonylpyridinium chloride from C -f- AICI3 in pyridine see (67).] 

IThe direct sulfonation of C appears not to have been reported in the scientific literature 
although 0 with fumg. H2SO4 at 125-130° in pres, of Hg salts cf. (73) as directed is claimed 
in a patent (68) to yield 2-chloroanthraquinonesulfonic acid-5. — Two monosulfonic acids 
of C are known, however, although prepared by indirect means; these are 2-chloroanthra- 
quinonesulfonic acid-6 (corresp. sulfonyl chloride, deep yel. ndls. from chlorobenzene, m.p. 
202° (69), from C&He, m.p. 202-203° (71)), and 2-chloroanthraquinonesulfonic acid-7 
(corresp. sulfonyl chloride, yel. cryst. from CeBg, in.p. 205° (70), 200-201° (71), 176° (69)); 
note that the alkali salts of both these acids are almost completely insoluble in aq. (71) and 
the above anomaly in m.p. of the sulfonyl chlorides may have been due to impure material. 
— C on htg. with fuing. HjSO-j (40% SO3) at 180“ yields (72) a mixt. of sulfonated products 
which on alk. fusion give 1,2,6-trihydroxyanthraquinone (flavopurpurin) (Beil. VlII-513, 
VHIy(74l)J and 1,2,7-trihydroxyanthraquinone (anthrapurpurin) [Beil. V1II-516, VTOr 
(742)].] 

3:4922 (1) Phillips, Ind. Eng. Chem . 20, 874 (1928). (2) Groggins, Newton, Ind. Eng. Chem. 
21, 371-375 (1929). (3) UUmann, Knecht, Bo*. 44, 3128-3129 (1911). (4) Dougherty. Gleason. 

J. Am. Chem. Soc. 52, 1025 (1930). (5) Coppens. Bee. trav. chim. 44, 914-916 (1925). (6) 
Carothers, ’Williams, Collins, Kirby, J. Am. Chem. Soc. 53, 4206 (1931). (7) Keimatsu, Hirsrno, 
Tanabe, J. Pharm. Soc. Japan 49, 531-541 (1929); Cent. 1929, II 1536-1537; CJt. 23, 4696- 
4697 (1929). (8) Kaufler, Her. 33, 62-63 (1904). (9) Eckert, Ber. 58, 318 (1925). 1 (10J Brass, 
Eichler, Ber. G7, 783-784 (1934). 

(11) Schwenk, Waldmann, Angew. Chem. 45, 20 (1932). (12) Steyermark, Gardner, J. Am. 
Chem. Soc. 52, 4887 (1930). (13) Con&nt, Fieser, J. Am. Chem. Soc. 46, 1873, 1875 (1924). 
(14) Meyer, Compl. rend. 184, 609-611 (1927). (15) Mala, Nagai, J. Soc. Chem. Ind. Japan, 
Suppl. 38-B, 487-493 (1935) , Cent. 193C, I 4905; C.A. 29, 8337 (1935). (16) Rfe, Ann. 233, 240 
(1886). (17) Scholl. Seer, Ber. 55, 115 (1922). (18) Schilling. Ber. 46, 1008-1069 (1913). 
(19) du Pont. Brit. 432,807. Sept. 5. 1935; Cent. 1935. II 3996. (20) Bayer and Co., Ger. 205,195, 
Dec. 28, 1908; Cent. 1909, 1 414. 

(21) Deinet (to Newport Co.), U.S. 1,701,620. June 3, 1930; Cent. 1931, 1 1522; C.A. 24, 3520 
(1930). (22) B.A.S.F.. Ger. 228,876, Nov. 25. 1910; Cent. 1911, I 102. (23) Meyer, Monatsh. 
36, 722 (1915). (24) M.L.B., Ger. 284,976. June 10, 1915; Cent. 1915, II 293. (25) 

Ger. 75,288; FriedUtnder 3, 260. (26) Dodd, Sprent, i United Alkali Co., Brit. 204,528, Oct. 
25, 1923; Cent. 1925, U 1228. (27) Phillips, Ind. Eng. Chem. 17, 721-725 (1025). (28) Scottish 
Dyes, Ltd. & Thomas, Brit. 40 4 — T ’" j T> * 

Ltd., & Lovelock, Thomso 
1932; Cent. 1933, 1 3499. •* 1 , 

31, 1933; Cent. 1933, II 17G4. 

(31) Oda, Tamura, Sci Papers Inst. Pkys. Chem. 32, 2G3-273 (1937); Cent. 1937, II 4027; 
C.A. 31, 8330 (1937). (32) Bailey (to Barrett Co.). U.S. 1,515,325, Nov- 11, 1924; Cent. 1923, 

I 1014. (33) Egerer, Meyer, Monatsh. 34, 76, 84 (1913). (34) MQUer, Kirehner (to LG.), 
Ger. 499,587, June 10. 1930; Cent. 1931, I 1675. (35) M.L.B., Ger. 296,019. Jan- 15, 1917; 

CW 101 * T^pn Ti,i *»---■»-* t> — (37) Atack, Clough, 

I ■ Zink, J. prakt . Chem. (2) 

1 -2551, 2554-2555 (1923). 

Goodway, J. Chem. Soc 

1930, 1350. (43) Bayer and Co., Ger. 203,436, Oct. 20, 1908; Cent 1908, II 1756. (44) Bayer 
and Co., Ger. 229,316, Dec. 13, 1910; Cent. 1911, 1 ISO. (45) Perkin, Sewell, J. Chem. Soc , 123, 
3036-3038 (1923). (40) BUmann-Goldberg, Ger. 255,591. Jan. 10, 1913; Cent. 1913, * I 480. 
(47) UUmann, Ger. 238,983, Oct. 7, 1911; Cent. 1911, II 1289. (48) Oda, Tamura, Maeda, 
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J. Soc. Chem. Ind. Japan 41 (Suppf bmdg.), 193-195 (I93S) ; Cent. 1333, I I3C0; C.A 3Z, 7447 
(193$). {49) Karpukhin, Arnhnokrasochnaya Prom. 5, 317-321 (1935)', Cent. 3936, I 2825, 
C A 30, 7112 (1930). {50} Danes and Scottish Dyes, Ltd , Brit. 174,101, Feb. 16, 1922; Cent. 
1922, II S77 

(51) Rogers (to National Amhno and Chem. Co.), Rnt. 181,673, Aug. 10, 1922; Cent 1923, 
IV 882. (52) Scottish Dyes, Ltd., & Thomas A. Ilerownrd, Brit. 246,529, Feb. 25, 1926, French 
591,489, July 4, 1925, Swiss 115,113, Juno 1. 1920, Cent 1920, II 2949 {53} Bayer and Co., 

Ger 200,530, Feb. 4, 1909, Cent. 1909, I 1059 <54} Gaitermann, Ann 393, 149-155 (1912). 

{55} Bayer and Co , Ger. 264,911, Sept. 25, 1913, Cent. 1913, II 1351 {56} Perkins (to du Pont 

Co), U.S. 1.973,773. Sept. 18, 1034, Cent 1935, I 3051 {57} Groggins, Stirton, Ind. Eng 

Chem. 25, 42-49 (1933). {58} B.A.S.F , Ger 295,624, Dec 11, 1916; Cent. 1917, I 295. {59) 
Williams (to du Pont Co), U-S 1.775,360, Sept. 9. 1930, Cent. 1931, II 1195 {60} Grossing 

U.S. 1,923.618, Aug 22, 1933; Cent. 1933, II 2894, C A. 27. 5339 (1933), U.S. 1,892,302, Dec. 27, 
1932, Cent 1933, II 17G4, CJl. 27, 1893 (1933). 

{01) Vorozhtsov , Nikitm, J Gen. Chem {U S S R.) 7, 2080-20SG (1937), Cent, 1938, I 2355; 
C.A. 33, 539 (1938) {02} Vorozhtsov, ICobcIev, J. Gen Chem. (U S.SM ) 9, 1515-1516 (1939), 

C.A. 34, 2GS& (1910). {03} Mohlau, Her. 45, 224G (1912) {G4> Barnett, Cook, Wiltshire, J. 

Chem. Soc 1927, 1728, (65} L. Bcrgniann, O IMum-Bergmann, J. Am Chem. Sac. 59, 1440 
(1937). (66) Ingoid, Marshall, J. Chem Soc 1926, 3087 (07} Miegs, Heidenreich (to I.G.), 

Ger. 593,071, March 5, 1934, Cent 1934, II MS (Gb) Whelen (to du Pont Co >, U S. 2,074,306, 
March 1G, 1937, Cent 1937, I 4861, C A 31, 3508 (1937). (C9) Fierz-Daud, Andcrcau, //etc. 
CAtm. Acta 19, 225-22“ (1027) (70) Jones, Mason, J. Chem. Soc 1934, 1814. 

(71) Goldberg, J. Chem Soc 1932, 73-74, 77 <72> Bayer and Co.. Ger 217,552, Jan. 17, 

1910, Cent 1910, I 700 {73} Ullmann, Ger. 223,612, June 27, 1910, Cent 1910, II 427. (74) 

Nicodemus, Vollmann. ScldofTer (to 1G), Ger. 715,201, Dec IG, 1941, Cent 1942, I 1811, 
1C A. 38, 2619 (1614)} 


ft: 4935 3,4-DICHLOROBENZOIC ACID C7H4O2CI:. 

Cl<( )>CQ0II 

* Cl 


Beil. EC - 343 
JXK141) 


M.P. 211-313* (1) 

208-309° {2} (20) 
206° (3) 

205° {4} 

201-205° {5} 


M.P. 204.1° {0} 

(Con/d.) 203° (7) 

201-202° {8} (19} 

201° (9) 

200° cor. {10} 


Ndls. from an-, ale., 60% a!c. { 6 ), C«II« (2) (0), or 30% AcOH (I) (18}. — Volatile with 
steam. — Appreciably more sol. in hot nq. than m cold; very eas. sol. ale. 

JPor prepn. of C from 3,4-dichlorotoIucnc (3:6355) by ovnin. ( 2 ) with CrOj { 8 } {II) 
with dil. IINO 3 m B.t. at 130-140° (9) (3), or with KMnOi {0} sec indie, refs.; for prepn! 
by oudn. of 3,4-dichlorofienzj l chloride (S) ( 11 ), 3,4-dichlorobenzal chloride (3:6S7G) 
(S) (U), 3,4-dichlorolK nr.ildchyde (3:0550) (12), 3,*WichlorobiphcnyI (3:06S5) (10), or 
cldorinated isoprop) Ibenzene (cumene) (5) see indie refs.: for prepn. from benzoic acid 
(1:0715) by aetn. of IICl + KC10 2 (11) {20} or Ca(OCl ) 2 (II) see indicated refs.: for 
stilt other misc. methods see lied. IX-343 4 - IXi~(l U) | 

C is scarcely affected by iitg. with fumg. HNOj {13} but on soln. in latter and treatment 
a* directed (13) with cone. IIjSOi yield* 3,4-dic!iloro-z-mtro!>cnzo!C acid, m,p. 100° (13), 
m*« prod, may or may not Ik* identical with that of m p. 465* ohtd indirectly {I4),J 

0 with rcu (16) or KOClj {16} yields 3,4-dichlorolicnzo)l chloride, b.p. 242* {8} 159- 
100 (lU 42 ^ *‘ S0 ~ SS - 3 * {1G> - !]' or formt5 - of this prod, in chlorination of BzCI 

— — Methyl 3,4-dichtorobentoate: unrecorded, 

~-r Ethyl 3,4-dichIorobenzoate : bp. 202-203° ( 8 ). [For study of rate of hydrolysis 
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(0, 3,4-DichIorobenzamIde : from 3,4-dichlorobcnzoyl chloride -f NHj (8)j m.p. 133® 
(8); ICG— 168° (If, 169° (18). 

— — 3,4-DichIorobenzanilide; unrecorded. 

3:4925 (1) Gough, King. J. Chem. Soc. 1930, 690-G91. (2) Kraay, Itee. trav. Mm. 49, 1080 
(1930). (3) Wynne. J. Chem. Soc. 1930, 705. (4) Hope. Reilly, J. Chem. Soc. 1 23, 2476 (1023). 
(5) Quist, Salo, Acta Acad. Ahoensie Math, et Phye. 8, No. 4, 30 pp. (1934); Cent. 1934, II 594- 
595; 1930, I 538-540; C.A. 29, G884 (1935). (G) Bornwatcr, Holleman, Rec. trav. Mm. 31, 
228-230 (1012). (7) Pieper. Ann. 142, 300 (187G). (8) Beilstcin, Kuhlbcrg. Ann. 152, 224- 
234 (1869). (9) Lcllmann, Klotz, Ann. 231, 313-314 (1885). (10) Scarborough, Waters. J. 
Chttn. Soc. 1926, 5G0. 

(11) Beils tcin, Ann. 179, 283 (1875). (12) Gmelin, Banzigcr. Ber. 29, 875 (1890). (13) 
Claus, BQcher, Ber. 20, 1G24 (1887). (14) Ruggli, Zaeslin, I! eh. Chim. Acta 19, 434--137 (103®. 
(15) Cohen, Briggs, J. Chem. Soc. 83, 1213 (1903). (1G) Norris, Ware, J. Am. Chem. Soc. 61, 
1418-1420 (1039). (17) Blakey, McCombie, Scarborough, J. Chem. Soc. 1926, 2803-2868. 
(18) Cohen, King. Strangeways, J. Chem. Soc. 1930, 3427. (19) Hodgson, Beard, J. Chem, Soc. 
1927, 25. (20) Biswas. Das-Gupta, J. Indian Chem. Soc. 19, 497-498 (1912); CM 37, 5709 
(1913). 


3:4928 3-CHLORONAPHTHOIC ACID-2 


or 


C11H7O2C1 


Beil. K - 601 
IXi-(278) 


M.P. 216.5° (1) 

210 ° ( 2 ) 

212-213° (3) 


Cryst. from MeOH + aq. (2) or from C«H 8 (3). — Eas. sol-.org. solv. 

[For prepn. of C from 3-aminonaphthoic acid-2 [Beil. XIV-535, XIVi-(G23)] via diazotiza- 
tion and use of CU2CI2 reactn. (aim. quant, yield) sec (3); from the corresp. acid chloride 
(below) by hydrolysis with aq. sec (1).J 

C with Cu bronze refluxed in nitrobenzene for 2 hrs. gives (48% yield (4)) ^-naphthoic 
acid (1:0800), m.p. 185° (4). 

[No record can be found of direct conv. of C to the corresp. acid chloride (3-chloro-2- 
naphthoyl chloride); however, thi9 compd., m.p. 50-5° (1), b.p. 248° at 1G0 mm. (1), has 
been obtd. indirectly from 3-hydroxy-2-naphthoic acid (1:0850), with PC1 6 in 49% yield 
(1); note that 3-hydroxy-2-naphtho5c acid with SOCl 2 gives instead 3-?! j/drozy-2-napblhoyi 
chloride, m.p. 96° (5), 94.5° (G), in 82% yield (5). 

[For condens. of 0 with pyrazolanthrone sec (8).] 


©^Methyl 3-chloro-2-naphthoate : cryst. from MeOH, m.p. 58-59° (3), 58° (7). [From 
0 in MeOH with cone. I^SO* (88% yield (7)), from C with ethereal diazomethane 
(3), or from the acid chloride (above) with 6 pta. MeOH (3).) [For reactn. of this 
ester with 1-aminoanthraquinone see (7).] 

© Ethyl 3-chloro-2-naphthoate: lfts. from It. pet. or from ale., m.p. 57-59° (3), 50° (1); 
b.p. 218-222° at 160 mm. (1), 195-197° at 18 mm. (3), volatile with steam. [From 
& in EtOH with HC1 gas U) (3).) 

© 3-ChIoro-2-naphthoamide: mils, from AcOH, m.p. 236-237° (1). [From the acid 
chloride (above) with cone. aq. NH4OH (1).] 


J-jmS /i\ nt pril 

« r*> i ? * 

Nov. 8, 1928; French 644,589, Oct. 10, 1928. 


't). # {2) Hosaeus. Ber. 26. 668-671 (1893). (3) 
(4) Clemo, Spence, J. Chem. Soc. 1928, 2818. 
rs Colourist* SG, 170 (1940). (6) hbrehsrt.J. 
Ber. SI, 22-23 (1918). (8) I.G., Brit. 298,775, 
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3:4930 meSO-^DICHtOROSUCCINIC ACID C«HACJa 

COOH 

H — C — Ci 
H— i-CI 

ioOH 


M,P. 230* cot,, dec. (in 


sealed cap. tube) (1) 

217-218° 

(2) 

214-218* 

(10) 

215° u.c. 

<31 

215° dec. 

(4) (5) (6) (11) {18} 

213° 

(7) OB) 

210 ° dec. 

(8) 

209-213° 

(9} 


Beil. H - <519 
Hj-(2G7) 
2I;-(558) 


(Sf« olio d,Ua,a'tlichlorosxicdnie acid (3:4711)-} 

HexAg. pc. from aq — C is readily eol. aq. although loss so than its d,f-isor»er, e.g., 
100 cc. satd. aq. sola, of C at 0° coots. 12 . 0 g- 0 (4); C is eas. sol. ale., ether, acetone or 
CHCta spar. sol. Cells or Igr. 

{For prepn. of C from disodium salt of maleic acid (I :<M7C) in satd. aq- Na Cl sola, with 
Cl* at 0° m dark or diffuse daylight (yields* 74.5% (7), C 6% (10), 65% (1)) cf. (IG> see 
radio, refs, (note that os a side rcactn. some addn. of HOCi also occurs leading to as couch 
as 7% (l) chloronJalic acid): from fumanc acid (1 :OS95) with excess Cl; in s.t. in eunlight 
for 3-4 days eec (G)' f from meso-a.a'-d i ammosuccimc acid (Beil. IV-4S6, IVr(901)} in aq. 
HQ with NOC1 or AgNO? (75% yield) sec (3); from mtso^^'-dichlorosuccinyl (di)- 
chlondc (3 90S7) by hydrolysis with aq. 6ec (5).) 

(For fornm. of 0 from tug-acetyl peroxide (9) by decomposition in chloroacetic acid 
(3 1370) at 85-93° (CO; + CH* arc also formed) see (9).) 

0 behaves as a normal dibasic acid: titration with standard dil. aq. alk. gives Neut. 
Eq. 93.5. — (For study of acid strength (Kj *= 361 X 1<H at 20.2°, Kz = 9.4 X 10~* at 
17.8° (i» sec (4) {SJ; (15) for study of conductivity sec {11}.) 

(Salts (of metals). A&A, amorphous ppt. (6) which on boilg with aq. for 10 hra. yields 
{12} both d, /-tartaric acid (1:0550) and wro-Wlnnc acid (1:0490); CaX.2H 2 0, eas- sol. 
aq. and ale. (6), SrA.IIjO (6); BaS., very eas. sol. aq., insol. ale. (G)‘, ZnX.3H«0 (6); 
CdA.SIIiO, wry cas. sol. aq., imol. ale. (6).} 

_ C with cold aq. KOH loses 1 HCl yielding {5} (7) (14) chlorofumaric acid (3:4S53); 

0 with KaOAe/AcOH on boilg. (13) {17} or aq. sola, of Na*A on boilg. J i hr. (121 Iowa 

1 HCl yielding chloromalcic acid (3:3432); C on warming in dit. H;SO* gives both {14} 
chlorofumatic and chloromalcic acida. (For study of rate of dceompn. of C by aq., acids, 
or alkalies see (7) (S) (15).| 

KtA in aq. coin, maintained at neutrality at I OCT dec. with formn. (H) of acetaldehyde 
(1 .0100), COj + rncso-tmrtaric acid (l :0190). 

C with Ac;0 at J50* yields (12) chloromalcic anhydride (3: 0280), 

The acid chlonde (3 . 90S7) corns p. to C is known but Is usually obtd. indirect! iy. 


(fk Dimethyl n?«o-o^*'-<iiclilarosu«inate: m p. 31.5-32' 1 (sec 3:0240). 

© Diethyl -dichlorosuccia8.tt; ra.p, 63* (see 3:130-0. 

Add salt of C whh dl.-a-dhcnylethylamiflc: this, from aq., m.p. 133-134° rap. 

h! S , 113); said. «,J. mte. at 23* conk. 61., f ./6ta (13). (For (he concsp. acij snltn 
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of C with the two opt. act. forms of this base see (13}; both have m.p. 128-129°, and 
their satd. aq. solns. at 25° cont. 76.1 g./liter (13).] 

3:4930 (1) Kuhn, Wagner-Jauregg, Ber. 61, 501-502, 518-521 (1928). (2) Anunoff, Arktv 

Kemi, Mineral. Geol 7, No. 9, 11 (1918); " q fa n 

Zumstein, Ber. 59, 4S5 (1926). (4) K , 928)! 

(5) Michael, Tissot, J. prakt. Chem. (2) 1 -215 

(1894). (7) Robinson, Lewis, J . Ckem. Soc. 1933, 1260-12G2. (8) Holmberg, J. prakl. Chem. 

(2) 84, 148, 152, 1G4 (1911). (9) Kharasch, Gladstone, J. Am. Chem . Soc. G5, 17 (1943). (10} 
Terry, Eichclbcrger. J. Am. Ckem. Soc. 47, 1068, 107G-1077 (1925). 

(II) Michael, Bunge, Ber. 41, 2912 (1908). (12) Michael, Tissot, J. prakl. Chem. (2) 53, 
331-335 (1895). (13) van dcr Riet, Ann. 280, 229 (1894). (14) Holmberg, Arhiv Kemi, Mineral. 
Geol. 8, No. 2. 6, 32 (1920) ; Cent. 1921, 1 830; C-A. 16, 211G (1922). (15) Johansson, Z. physik. 
Chem. 79, G25-626 (1912). (16) Timmermans, van Laucker, Jaffe, Bull. soc. ckim. Belg. 48, 
42 (1939). (17) Ashton, Partington, Trans. Faraday Soc. 30, 602 (1934). (18) Holmberg, 
Svensk. Kem. Ttd. 24, 105-109 (1912); Cent. 1912, II 1618; C.A. 7, SO (1913). 


3:4033 4-CHLORO-3-HYDROXYBENZOIC ACID C 7 H 5 0jC 1 BeiL S.N. 106S 


COOH 



M.P. 219.5-220.5° (1) 

Colorless ndls. from aq. 

[For prepn. of C from 4-ammo-3-hydroxybenzoic acid (1) via diazotization and use of 
CU 2 CI 2 reactn. see (1); note that the prod, formerly [Beil. X-143] supposed to have been 
C is now regarded (1) as probably the G-chloroisomer (3:4720).] 

3:4933 (I) Beyer, Rec. trav. ckim. 40, 027 (1921). 


3:4935 3.6-DICHLORO-2-HYDROXYBENZOIC C 7 H 4 0 3 C1 2 
ACID COOH 

(3,5-DichlorosahcyIic acid) I^^OH 


Cl' 


Beil. X - 104 
X,-( 48) 


M.P. 220-221° 
219-220° 
219.5° 
219° 

215° 

214° 


(1) 

(2) 

(3) (10) 

(4) (5) (6) (7) 

( 8 ) 

( 0 ) ( 11 ) ( 12 ) 


Colorless scales or ndls. from aq. ale.; very spar. sol. hot aq., eas. sol. ale., ether; sublimes 
with partial decomposition. 

[For prepn. of C from o-hydroxybenzoic acid (salicylic acid) (1:0780) in aq. KOH (3 
moles) (11) (10)> or in aq. KOH (1 mole) (14) (17), or in aq. KOH (2 moles) (15? (16), in 
EtOH (17), in AcOH (12) (10) (2), or in CS 2 susp. (17) with Cl 2 sec indie, refs.; with 30% 
H 2 O 2 + HQ (80% yield) see (4); by htg. with SbCl s see (13). (Note that by most of 
- these methods 5-chloro-2-hydroxybenzoic acid (5-chIorosalieylic acid) (3:4705) may 
also be formed; from this C may also be sep. via its spar. sol. BaA 2 (17).)] 

[For prepn. of C from sulfosalicylic acid with Cl 2 in aq. see (8); from K 2 , 4 -dichloro* 
phenolate with CO 2 at 1 40° see (11); from 3,5-dichlorosalicylaldehyde by oxidn. with alk. 
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KM 11 O 4 (yield 100%) see (9); from 3,5-dichloro-2-methoxybenzoic acid with 45% HI in 
s.t. at 129-130° see (3); from chloral-3,5-dichlorosalicyIamide by hydrolysis see (1).] 

C on htg. with CaO (17) (7) or at 200° in aniline (18) loses CO 2 yielding 2,4-dichlorophenol 
(3:0560). 

C with FeCL gives (13) (2) a dark violet color. 

[C in 60% fumg. H 2 SO 4 treated with CI 2 at 80-90° for 15 hrs. gives (70% yield (19)) 
3,5,6-tnchlorosalicylic acid, white pi. from aq. ale. or aq. AcOH, m.p. 207° cor. (19); (this 
with AC 2 O + trace H 2 SC >4 gives corresp. acetate, ndls. from lgr., m.p. 129 5° cor. (19)).] 

C in AcOH treated with fumg. HNO 3 yields (20) 4,6-dichloro-2-nitrophenol, m.p. 122° 

( 20 ). 

C with PCI 5 (1 mole) yields (5) (10) 3,5-dichloro-2-hydroxybenzoylchloride (3,5-dichloro- 
salicyloyl chloride), ndls. from ether -f pet. eth , m p. 79°. [For details on various phos- 
phorus compounds also formed in t his reaction see (21) ] [Note also existence of anhydride 
of C (from the acid chloride + AgA), cryst. from CHCI 3 , m.p. 186-187° (5) (28) ] 

[C in aq/alc/H-SOi gives (22) on electrolytic reduction 3,5-dichloro-2-hydroxybenzyl 
alcohol, ndls from CgHe, m.p. 82° ( 22 ); for study of prepn. and thermal rearr. of allyl 
(23), crotyl (23), benzyl (24), and other (25) ethers of C see indie, refs ] 


<g) Methyl 3,5-dichloro-2-hydroxybenzoate : ndls. from ale or ether, m p. 150° (15), 
147° (5) (26), 143-144° (7) (3), 142° (12). [From AgA + Mel in s t. at 135° (12), 
from 3,5-dichlorosahcyloyl chloride (above) with MeOH (5), or from methyl salicylate 
(1:1750) in AcOH with CI 2 (26).] [This ester with Ac 2 0 yields (7) corresp. acetate, 
ndls. from MeOH, m p 57° (7) ] 

(g) Ethyl 3,6-dichloro-2-hydroxybenzoate: cryst from ether, m.p. 57° (5), 47° (12). 
[From AgA + C 2 H 5 I as above (12) (3), from 3,5-dichlorosalicyloyl chloride (above) 
with EtOH (5), or from ethyl salicylate (1*1755) with Cl> (27).] 

—— 3,6-Dichloro-2-hydroxybenzaraide : m.p. 209° (11). 

3,6-Dichloro-2-hydroxybenzanilide: m.p. 134.5° (5) [From 3, 5-di chlor osalicyl oyl 

chloride (above) with aniline in ether (5) ] 


3:4935 (l) Hirwc, Rana, Ber. 72, 1353 (1939). (2) Hirwe, Rana, Gavankar, Proc. Indian Acad. 
Sci. A-S, 211 (I93S). (3) Martini, Gaze chtm. tlal 29, 11 C2-G3 (IS09). (4) Leu her. Pmet, 
Bull. soc. chim. (4) 41, 1363-1364 (1927) (5) Anschutz, Mchring, Ann. 346, 300-311 (1906). 

(6) Blitz, Stepf, Ber 37, 4030 (1901). (7) ZincLe. Ann. 261, 252-254 (1891). (8) Datta, Mitter. 
J. Am Ckem. Soc. 41, 2037 (1919) (9) Dey, Row, J . Chem Soc 125, 560 (1924). (10) Earle, 
Jackson, J. Am Chem. Soc. 28, 109 (1906) 

(11) Tarugi, Gazz chim. Hal 30, II 487-189 (1D00) (12) Smith, Ber 11, 1225-1227 (1878). 

(13) Lossner, J. praht. Chem. (2) 13, 429-431 (1876) (14) Cahours, Ann. chim. (3) 13, 10S-111 

(1845); Ann 52, 341-343 (1844). (15) Las^ar-Cohn, Schultze, Ber. 38, 3300 (1905). (16) 
UUmann, Kopetschni, Ber 44, 428 (1911). (17) Hccht, Am Chem. J. 12, 503-506 (1890) 
(18) Cazeneuvc, Bull. soc. chim (3) 15, 74 (1896). (19) Fannholt, Stuart, Twiss, J. Am. Chem. 
Soc. 62, 1239 (1940). (20) Smith, Knerr, Am. Chem. J. 8, 9S (1886). 

(21) AnschQtz. Ann. 454, 81-82, 105-106 (1927). (22) Mettlcr, Ber. 39, 2939 (1906). (23) 
Tarbcll, Wilson, J Am Chem. Soc. 64, 607-612 (1942). (21) Tarbell, Vfystrach, J.'Am. Chon. 
Soc. 65, 2146-2149 (1913). (25) Tarbcll, Wystrach, J. Am. Chem. Soc. 65,2149-2163 (1943). 
(26) Claisen, Ann. 418, 85 (1919). (27) Cahours, Ann. chim. (3) 27, 461-462 (1849): Ann 74 
312 (1850). (2S) AnschQtz, Ber. 30, 223 (1897). ' ’ 


COOH 

3:493G 4-CHLORONAPHTHOIC ACID-1 m C 11 H 7 O 2 CI Beil. IX - G51 



M.P. 221-223° (2) 
210 ° ( 1 ) 



3:4930-3:4937 


DIVISION A 


476 


Ndls. from alc.j eas. sol- ale. or AeOH; spar. soL aq-, CHCI3, ether, or hydrocarbon?. 

[For prepn. of C from 4-sninonaphthoic add-1 [BeiL X1V-533J by diszotizatian, conver- 
sion with CuCX to 4-chlorocaphthonitrile (see below), and hydrolysis of the latte- by 
bo3g. with a raiit- of 50% AcOH (2 vols.) -r cone- H^O-t (1 vol.) see (I); from l-chlnro- 
4-(chloromethyl)naphthalene, m.p. 7S-79* (2), by oddn. with dfl- HXQj see (2); or fren 
l-brpmo-4-eHoronaphthnlene (BeiL V-54S, V--(44S)] bv conv. to RilgBr and csibocatkn 
see (2)-l 

C does not react either with cone. XR<OH at 200’ or with (X&<)jCOj at 220 s (1). 

Salts. The a l b- salts of C are ess. sol. aq.; the calcium, ban cm, and s3rer salts are 
sparingly so!, aq.; the iron, lead, and copper salts are insoL aq. (1). 

Methyl 4-chIoro-l-naphthoate: unreported. 

Ethyl 4-chloro-l-naphthoate: unreported. 

4-Chloro-l-naphthonitrile: long white ndls. from AcOH, m.p. 110 s (1). 

fg p-Bromophenacyl 4-chI oro-l-naphth cate: m.p- 130-5-131° (2). # 

3:4345 (1) Frkdllnder. Weiiberg. Brr. 2S, 1S40. 1S-12-1S43 (1S95). (2) Horn, Wares, /. 
Chen. &o. 1346, 144. 


3:4937 2^,4,5,6-PEXTACHLOROTOLUEXE 
(F*o-Pentach!orotolaece) 



BeiL V- 303 
Vi-(153) 
Yr-(234) 


MJ. 224.5-225.5° (1) BJ». 301° (6) 

224-224-5° (2) 

224° (3) 

218 s (4) (5) (5) (7) 

217-5° u-C. (S) . - 

White ndls. from CeH« or pet. eth- — Spar. soL hot ale. or ether; spar- soL cold CS; 
bet eas. sol. hot CS-; soL at 17° in 22 vols. or at S7° in 3.4 to!?, toluene (S). — SobEnxs 
readily. — Closely resembles beiachlombenzene (3:4939), and the m-p. of mixtures ci 
the two are but very slightly depressed (7) (S); furthermore, soly. of C in C«H$ at 4 different 
temps, is aim. identical with that of fcemchlorbbenzeae (9). 

[Far studies on dielectric characteristics of C see (9) (10) (11) (12>.J 

(For prepn. of C from toluene (1:7405) with SCbCl; -r AlClj ~ S?Cb at 100 s for H ^ r - 
a3 directed (72% yield (S)), or by electrolysis in ArOH/cone. HC1 in dark (7), or with Ch 
in pres, of I* foil owed by further chlorination in pres, of SbCls of the fraction boiling shore 
240° (6) see indie, refs.; for forma- of C from feopropy&enzttse (cumene) (1:7440) with 
Cl: in pres, of I; 4- Fe at 0% or from p-cymene (1:7505) with Cb in pres, of I; -f- Fe (1), cc 
from 2-chl ore t ol cersesclf 1 c ny 1 chloride-4 with Cl» in pres- of SbCli at 65-70° (4), or frem 
2^5,4-irichlorotoluene (3:0425) or 2,4,5-trieLlorotGlcene (3:2100) with SO^Tl; -r -41 C b + 
S-Cfe (3), or from 2^J,4-triehIorobenzal (di) chloride on stdg. (5) see indie. refs-J 

[C on further treatment with SOiCfc -f- AICl* -4- S^3: pres ($) a prod, m-p- 272-274*. 
— C on fed on and treatment with O: at 210-230° 33 directed (13) gives 70-S05c 
pentachlorobenzal (di)chloride (3:3590) b.p. 199° cor. at 13 mm. (13). 

(C on partial hydrolysis with caustic aPr. at 130-140° under pros, yields (14) tetmchlcre- 
crosoLl 

C 13 unaffected by bo3g. fnmg. HXOj (6). but C on oxidn- with 1422 trt_ pis. cone. HhOj 
(D = L42) in pres- of 0-1 pt_ Hg by bcnlg. for 150 hra. (5) yields pent.vhlrsubenrcee s&d 
(3:4910), m-p. 199-5° (S). 
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C.A. 32, 2548 (1938). (46) van der Linden, Rec. trav. ehim. 57, 
■ olff, Ber. 18, 335-337 (1885). (48) HoUetnao, Sec. trav. chi m. 
, Rec . trav. chtm. 50, 787 (1931). (50) Istrati, Bull. «oc. chtm. 

m. Sac. 68. 14 2 (1946); Dvornikoff (to Monsanto Chem. Co.), 
'.4- 30, 1394 (1936). 


iOIC ACID CjH 6 0 2 CI Beil. IX - 340 

0,< O C00H 


■)] 

M.P. 238-239° 

(23) (70) 

l) (2) (3) (4) (64) 

(Canid.) 238° 

(24) 

5) 

237° 

(66) (133) 

(6) (.7) 

236-237° 

(25) (126) 

(8) 

236.6° 

(67) 

M (to) 

236° 

(26) (27) (28) (29) 

(11) (12) 


(51) (54) (61) (72) 

(13) 


(77) (86) (156) 

(14) (15) (16) (17) 

235.6-236° 

(30) 

(18) (38) (40) 

235-23G 0 

(55) 

U9) 

235.5° 

(31) (53) 

(29) 

235° 

(32) (33) ]34) (36) 

(21) (22) , 

234-235° 

(56) (71) 


234° 

(50) 


233-234° 

(69) 


— C is almost insol. in cold aq.; e-g., 100 ml. satd. aq soln. at 25° conts. 
ote that C is thus much less sol. in aq. than m-chlorobenzoic acid (3:4392) 
than o-cbtorobenzoic acid (3:4150). — At 14-16° 100 ml. satd. soln. of 
rs 2 6 g. G, in EtOAc 1.6 g. C, in 75% AcOH 0.3 in CC1, 0 04 g. C, 
C, in CS 2 0.1G g. C! (22). — (For study of soly. of C in acetone (8), C6H6 
(9) sec indie, refs.] 

distribution at 2$° of C between aq. 4- toluene or aq. + CHClj see (35); 
of G on charcoal from ita solns. in acetone or CsHs see (8); for soly. of C in 
arious salts (including NaA) see (33).] 

■blimed in vac. (19). — -C is but very slightly volatile with steam (for details 
,I-V crystallographic data sec (36) (37).] 

.terns contg. C. (For f.p./compn. data on system C 4- aq. see (38). — For 
data and diagrams of system C + BzOlI (1 -.0715), eutectic, m.p. 115°, contg. 
.%C, see (22J (16J; for f.p./compn. data on systems C + jvtoluic acid (1 :0795) 
p-hydroxy benzoic acid (1:OS40) (11), or C + p-metboxybenzoic acid (anisic 
^05) (I5| see indie. refs.J 

/campn data and diagrams on systems C 4- o-cldorobenzoic acid (3:4150), 
«.p. 132°, contg. abt. 14 mole % C, see (22) (39); on system G + m-chlorobcnzoic 
392), eutectic, m p. 140.9°, contg. 20 mole % 6 (22) (39) (40), see indie. refs.J 
p /eoropn data and diagrams on systems 0 +• m-bromobenzn»c acid (1G), C -f 
benzoic acid (16), C + p-nitrobenzoie acid (41), C 4- p-iodobenzoic acid (42) 
:. refs.J 

ary systems contg. C. JFor influence of addn. of C to the eutectic mixt. of o- 
icnzoic acid (3:4150) with m-chlorobenzoic acid (3:4392) see (43); tor data on 
y system of all three cblarolienzote acids, eutectic m.p, 104.9°, contg. 48.3 mole % 
-f 44.0 mole % mda + 7.7 mole % para isomers, see (39).) 
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+ CIs 4- anhyd. FeCU at 125° {33), cf. {34); from various addn. prods, of chlorine with 
trichloro {35), tetrachloro- {36), or pentachloro- {37) benzenes usually by means of MeOH/ 
NaOH, from 2,3,5,6-tetrachloro-iY-tutroaniUne, 2,3,5,&-tetrachloro-A'-nitxoacetanilide, or 
2,3,5,6-tetrachloro-4-mtro-iY-mtroam!ine in boilg. AcOH + cone. HCI {S), from tetra- 
chlorophthalyl sym-dichloride or from pentachlorobenz oyl chloride on distn. {3S).J 
C with H; over Ni at 270° gives {39) C$He, chlorobenzene, dichlorobenzene, tri chloro- 
benzene, etc. — C in boilg. ale. with large excess of Na is completely dehalogenated (40). 

G is unattached by IC1 in s.t. at 300° {41 ) and does nof react with MeMgl or with MeMgBr 
in ether even on long boilg. (42). 

jC with liq. Clj in s.t. in sunlight yields {37) by addn. both decachlorocydohexace, 
m.p. 92°, and dodecachlorocvclohexane, m.p. in sealed cap. tube 2S5°. — C with F; in 
ecu soln. at 0° yields (43) small amts, of both hexachlorotetrafluorocydohexene, CgCUFfc 
m.p. 113-114°, and hexachlorohexatluorocyclohexane, CtCIgFc, m.p. 94-96°. — 0 in vapor 
phase with Fj in pres, of Cu gives a mixt. of 12 individual prods. (44).] 

C with aq. NaOH at 135-138° and 11-12 atm. for 3—4 hrs. (14) or with excess 5-15% 
soln. of NaOH in MeOH at 135° under press. (45) or C with NaOH in EtOH in s-t. at 150- 
160° (47) or in dry glycerol at 250-280° (47) gives (80% yield {14)) sodium salt of penta- 
chlorophenol (3:4S50). — 0 with MeOH/NaOH in ethyl methyl ketone soln. at b.p. for 
K hr. gives (43% yield (4G)) methyl pentachlorophenyl ether, cdls. from ale., m.p. 10S- 
109°. (For studies of kinetics of reactn. of C with MeOH/NaOH in s.t. at 151° (2), at 
176° (4S), at 180° (4S), at 183° (49) see indie, refs.; of C with EtOH/NaOH or with NaOEt 
soln. at 175° see {2).] 

C on boilg. with mist, of fuing. HNOj + cone. HrSOi gives (50) tetrachlorobenzoquinone- 

I, 4 (cUoranil) (3:4978). 

“ 4 — •-* — ■■ - ■ ■ ~ ’ 1 ” * 1 .... --"'jo). (2) Clark, Crorier, Tram. 

i. 20. 3SS (1926). (3) Poliak. 

, ' i BeiLstein, Kublberg, Ann. 150, 

■ : (1927). (6) Poliak. Gebauer- 

1 1 .367 (1900). (S) Peters, Rowe. 

• ■ ■, J. prakl. Chem. (2) 15S, 2-4 

(1941). (10) Smyth. Lewis. J. Am. Chem. Soc. 62, 950 (1010). 

(11) van der linden, Rcc. tm r. chim. 57, 415 (193S). (12) Sflberrad, J. Chem. Soc. 121, 1021 
(1922). (13) Jungfleisch, Ann. chim. (4) 15, 2S7-291 (1S6S). (14) Troitskii, Voronina, Ory. 
Chem. Ind. RUB.S.R.) 7, 240-241 (1940) ; CJi- 35, 39S9 (1941). (15) Krsfft, Ber. 9, 10S7 (1S76). 
(16) Ruoff, Ber. 9, I486 (1S76). {17) Wheeler. J. Am. Chem. Soc. 42, 1844 (1920). {IS) Lons- 
dale. Proc. Roy. Soc. London, A-133, 536-552 (1931). (19) Plummer. PhU. May. (6) 50, 1214- 
1220 (1925). (20) Cameron. Thomas, et ah. J. Pcth. Bad. 44, 2S1-296 (1937). 

(21) “ Chemia " Ungnrbche Chem. Ind. & von Dalmady, Ger. 389,778, Feb. 7, 3924; Austrian 
95,732, Jan. 25, 1924; Cent 1924, I 2S01. (22) I.G., French 701,032, March 10, 1931; Cent 
1931, II 618. (23) ter Meulen. Heslinga, Rec. Irav. chim. *2, 1095 (1923). (24) Graebe, Ann. 
263, 30 (1S91). (25) Roberta Co. & SOberrad, Brit. 193,200. March 15. 1923; CerJ. 1925. 1 901. 
(26) Huntress, Carten, J. An. Chem. Soc. 62, 513 (1940). (27) Simons, Bond. McArthur. /■ 

Am. Chem. Soc. 62. 3478 (1940). (2S) Davis, McLean, J. Am. Chen. Soc. 60, 720-722 (193S)- 
(29) van der Linden, Rcc. fra?. chim. 57, 415—416 (193S). (30) Muller, Honn, J. prakL Chen- 
(2) 133, 2S9-290 (1932). 

(31) Consortium fur Elektroehem. Ind., French 814,423. June 23, 1937; Cent. 1337, II 3953- 
(32) I.G., French 837,741. Feb- 20, 1939. Cent. 1939, II 22S. (33) Fierx-Dnvid. Stahelin, Be?*- 
Chim. Acta 20, 1458-1461 (1937). (34) van der linden, Rec. trai. chin. 57, 342-344 (193SJ- 
(35) van der linden, Rec. teat. chim. 55, 317-320 (1936). (36) van der linden. Rec. teas, chin- 
55, 421-430 (1936). (37) van der linden, Rec. true. chim. 55, 569-573 (1936). {3$) Kirpal. 
Runze, Bcr. 62, 2104-2105 (1929). (39) Mailhe, Cent. 1921, HI 467. {40) Stepanov. J. Buw- 
Phys.-Chem. Soc. 37, 15 (1905); Cent. 1905, 1 1273. 

(41) Krafft, Merz, Ber. 8, 1303 (1875). {42) Durand, Hsun, Compt rend- 191, 1460 (1930). 
(43) Bigelow, Pearson, J. Am. Chem. Soc. 56, 2773-2774 (1934). {44) Futuhara. Bigelow. 

J. Am. Chem. Soc. 60, 427-429 (193S). (45) Smith, Iitvak (to Dow Chem. Co.), U-S- 2,107,650, 
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Feb. 8, 1938; Cent. 1338. 1 3821; C.A. 32, 2548 (1938). (40} van der Linden, Rec ■ (ran. c him. 57, 
7&7-T8S (1938). (47} IVebet, Wolff, Ret. 18, 335-337 (1SS5). (18} Holleman, Rec. Iran, chim. 
39, 749 (1920). (49) de Crauw, Rec. Iran. chim. 50, 787 (1931). (50) Iatrati, Bull. toe. chim. 
(3) 3, 184-180 (1890). 

(51) Dvormkoff. J Am Chem Soc 68, 142 (1946); Dvornikoff (to Monsanto Chetn. Co.), 
tl 8. 2,028,383, Jan. 21, 1930; C.A. 20, 1394 (1930). 

3:4940 p-CKLOROBENZOIC ACID C 7 H & 0 2 Ci Beil. IX -340 

Cl< ( ^ >COOH Dt,-(140) 


(245° 

(160)1 

M.P. 238-239° 

(23) (70) 

243° 

(1) (2) (3) (4) (64) 

( Conld .) 238° 

(24) 

243° in s.t. 

(5) 

237° 

(66) (133) 

242.5-243.5' 

* (6) (7) 

239-237° 

(25) (126) 

241.7'’ 

(8) 

23G.5° 

(67) 

241.5° 

(9) (10) 

230° 

126) (27) (28) (29) 

241° 

Ul> (12) 


(51) (51) (61) (72) 

249-241° 

(13) 


(77) (86) (156) 

240° 

(14) (15) (16) (17) 

235.5-23G 0 

(30) 


(18) (38) (40) 

235-230° 

(55) 

239.7° 

(19) 

235.5° 

(31) (53) 

239° cor. 

(20) 

235° 

(32) (33) (34) (36) 

239° ’ 

(21) (22) , 

234-235° 

(56) (71) 



234° 

(50) 



233-234° 

(69) 


Cryst. from ale. — C ia almost insol. in cold aq.; e.g., 100 ml. satd. aq. soln. at 25° conts. 
0.0068 g. C <33); note that C is thus much less sol. in aq. than tn-chlorobenzoic acid (3:4392) 
and far less sol. than o*chjorobenzoic acid (3:4150). — At 14-16° 100 ml. satd. soln. of 
C in acetone conts. 2.6 g. C, in EtOAc 1.6 g. <5, in 75% AcOH 0.3 g C t in CCU 0 04 g. C, 
in C«He 0.017 g. Cl, m CS 2 0.16 g. C (22). — (For study of soly. of C in acetone (8J, CeH« 
(8) (9}, heptane (9} see indie refs.} 

(For study of distribution at 25° of C between aq. 4- tolueDe or aq. + CHClj see (35); 
for adsorption of C on charcoal from its solns. in acetone or CsH« see (8} ; for soly. of C in 
aq. solca. of various salts (including NaA) see (33).} 

C can be sublimed in vac. (19). — 6 is but very slightly volatile with steam (for details 
see (10)). — (For crystallographic data sec (36) (37).} 

Binary systems contg. C. (For f.p./compn. data on system C 4- aq. see (38). — For 
f.p./compn. data and diagrams of system 0 + BzOH (1:0715), eutectic, m.p. 115°, contg. 
about 10 wt % C, see (22) (16} ; for f p./compn. data on systems G -f p-toluic acid (1 ;0795) 
(11), C + p-hydroxybeozoic acid (1.0840) (11), or & -f p-methoxybenzoic acid (anisic 
acid) (1:0S05) (15) sec indie, refs.) 

JFor f,p./compn. data and diagrams on systems C 4- o-chlorobenzoic acid (3;4I50), 
eutectic, m.p. 132°, contg. abt * ‘ ' ~ a " 

acid (3:4392), eutectic, m.p. 

(For f.p./compn. data and 

p-bromobenzoic acid (16), C , y m^uu^luh. ueiu cuj, i_. -t- p-iodobenzoic acid (42) 
see indie, refs j 

Ternary systems contg. C. (For influence of addn. of C to the eutectic mixt. of o~ 
chlorobenzoic acid (3:4150) with m-chlorobenzoic acid (3:4392) see (43); for data on 
ternary system of all three chlorobenzoic acids, eutectic tn.p. 104.9°, contg. 48.3 mole % 
ortho -f- 44.0 mole % m eta + 7.7 mole % para isomers, see (39).) 
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Miscellaneous. [For study of fate of C in animal organism see (44) {45} (4G) (47); note 
that conjugation with glycine to yield the expected A- ( p-chl orobenz oyl ) glycine (p-chloro- 
hippuric acid) [Beil. IX-341], m.p. 143° (45), docs occur. — For study of toxicology of C 
see (4G) (4S). — Note that sodium salt of C (sec also below) is widely used under name 
41 Mikrobin " as preservative. — For use of C os vulcanization regulator sec {49}.] 
Preparation. [For prepn. of C from p-chlorotolueno (3:S2S7) by oxidn. with boilg. 
5% aq. IvMnOr (60% yield (51)) (22) {50} {52} (53} (133), with MnO« + H 2 SO t (100% 
yield (51», with CrO s {54}, with dil. HNO s in s.t. at 140-145° for K hr. (55) or at 115- 
120° for 5-G hrs. (56) see indie, refs.; from p-clilorotoluenc (3:S2S7) by oxidn. with air in 
the pres, of various catalysts (57), or at 235-240° and 50-00 atm. press, in pres, of FcO.OII 
(5$), or in aq. alk. at 2G0° under press. {59} see indie, refs.; for formn. of C from p-chloro- 
toluene (3:S2S7) by electrolytic oxidn. {2} (GO), bj’ action of NOC1 (30), or by long exposure 
to I* + aq. in light (2S) sec indie, refs.] 

[For prepn. of G from p-chloroacctophcnonc (3:G735) by oxidn. with alk. KMnO< {01}, 
with CrOj/ AcOH/H.SOi (85% yield (71), with Cl s + NaOH(NaOCl) in oq. MeOH (03% 
yield (62)), bj' liquid phase cat. oxidn. with air in pres, of MnO» (91% yield (G)) see indie, 
refs,; for formn. of C from p-chloroacctophenone (3:6735) with NOC1 see (63).] 

[For formn. of G from 4-chloro-isopropylbcnzenc (p-clilorocumenc) (3:S705) by oridn. 
with HNO 3 (G4) (23), from 2,4 , -dichlorobiplicnyl (3:0G70) (G5) or from 4,4 / -dichloro- 
biphenyl (3:4300) (GG) by oxidn. with CrOj/AcOH, from bcn 2 al- 4 -chloroacetophcnone 
(24) by oxidn. with IvMnO* in pyridine (90% yield (24)) see indie, refs.] 

[For formn. of G from p-chlorobcnzaldchyde (3:07G5) by oxidn. with KMnCh (07) 
( 6 S) (G9) (70) or CrOa (67) or even slowly by air see indie, refs.; from p-chlorobenzalde- 
hyde copper during recrystn. (presumably as a result of oxidn. by air) sec (31).] 

[For prepn. of C from p-chlorobenzonitrilc [Beil. IX-341, IX*-(140)] by hydrolysis with 
75% H 2 SO 4 (71), from p-cldorobcnzoyl chloride (3:6550) by hydrolysis with aq., from 
p-chlorobenzotrichloride (3:6S25) by hydrolysis, e.g., with aq. in s.t. at 200“_{72) or with 
aq. alk., alk. carbonates,, or nlk.-earth carbonates (73) (note also formn. of C as by-prod, 
of prepn. of o-chlo’robcnzaldehyde from o-chlorotoluene presumably due to hydrolysis of 
some p-chlorobcnzotrichloridc (SI)), from p-cldorobcnzal (di)cldondo (3:6700) with 
CrOa (74) or on boilg. with aq. for 20 hrs. followed by oxidn. with KMnO* (S5% yield (17)) 5 
from a mixt. of p-chlorobcnzotrichloride -f- p-chlorobcnzal (di)chlorido by hydrol. with 
70% H«SOi or 80% AcOH or 5% NaOH at 90-100° in stream of air to effect immediate 
oxidn. (75) see indie, refs.] 

[For prepn. of C from 2-(p-chlorobenzoyl)bcnzoic acid [Beil. X-750, Xi-(356)] by hydro- 
lytic cleavage with aq. + CaO under press, at 325° (93% yield (7)), or from p-chlorobromo- 
benzene via conversion to p-chlorophenyl lithium bromide (76) or to p-chlorophenyl 
magnesium bromide (77) and subsequent carbonation (90% yield (7G)} or from chloro- 
benzene (3 : 7903) with AlCls + COj at 100° and GO atm. press. (82) sec indie, refs.] 

[For formn. of C from benzoic acid (1:0715) with alk. NaOCI (20) cf. (78) or Ca(OCl )2 
(79) cf. (25), or from 4-chlorophthalic acid (3:4390) by cat. monodecarboxylation (80), 
see indie, refs.] 

[For formn. of G from di-(p-chlorobcnzoyl) peroxide by htg. (2) (3), from p-nminobenzoic 
acid via diazotization and use of CujCb reaction (S2% yield (S3)), from p.p'-diazoaroino- 
benzoic acid (diazoaminobenzene-4,4 / -di carboxylic acid) [Beil. XVI-728] with cone. HC1 
(84), from p-chloroisonitrosoacetophenone with warm Ac 2 0 (21), from p-chlorophenacyl 
bromide by conv. to quaternary salt with quinoline and treatment with aq. NaOH (IS), 
from p-borobenzoic acid with hot aq. CuCh (26), from di-(p-chlorobenzoyl)butanc on 
Pyrolysis at 255-265° for 24 hrs. (S5), from ethyl p-chlor ophenyl-az o-carb oxylatc during 
oxidn. with H 2 O 2 in AcOH (29), from p-hydroxybcnzoic acid (1:0S40) with PCI5 follow'cd 
by aq. (S 6 ) (87), or from treatment with aq. of the product from p-nitrotolueno with 



481 


SOLIDS 


3:4940 


SOCI 2 m s.t. at 200-220® (88), p-toluenesulfonyi chloride with SOCI 2 in s.t. at 230-250° 
{88), or sodium p-toluenesulfonate m chlorobenzene with SOCI 2 in s.t. at 250-260° (89) 
see indie, refs.] 

Chemical behavior. No specific account of reduction of C to benzoic acid_appears to 
be on record; note, however, detn. of chlorine in C by use of Na + ale. (90). — C on reduc- 
tion with formic acid at 250-260° in pres, of Ti0 2 gives p-chlorobenz aldehyde (3:0765) 
(89% yield on C consumed, or 41% on C used (91)). — C on electrolytic reduction in ale / 
H 2 SO 4 gives (92) p-chlorobenzyl alcohol (Beil. VI- 144 , VIi-(222)], m p. 73°, b.p. 234° (92); 
note proximity of m p. of this prod to that (72°) of corresp. prod. obtd. by similar reduction 
of o-chlorobenzoic acid (3:4150). — For study of reduction of C with H 2 + Ni in aq. alk. 
at ord. temp see (93). 

[C on electrolytic oxidn. in AcOH/HjSO* gives (2) 4-chl oro-2-hy dr oxybenzoi c acid 
(4-chlorosalicylic acid) (3:4903).] 

C behaves normally as a monobasic acid; e.g , C on titration with standard dil. aq. alk. 
gives Neut. Eq. 156.5; ionization constant at 25° is 0.93 X 10~* (94), 0.78 X 10“ 4 (95), 
1.04 X 10 — 4 (96) cf. (97) (12). — (For study of acid strength of C in various alcohols see 
(98) (99) (100) (13) (101) (27). — For soly. of C in aq. solns. of various salts (including 
NaA) see (33). — For sepn. of C from o-chlorobenzoic acid (3:4150) by use of difference 
in acid strength see (102).] 

Salts of inorganic bases. NH*& (103). — Hydroxylamine salt; m.p. 130° (104).— 
NaA: widely used as food preservative under name “ Mikrobin ”; for prepn. from C -f 
Na phenolate see (105); for study of influence on enzymes see (106) (107); for study of 
use as preservative see (10S); for studies of detection and/or detn. in foods see (109) (110) 
(111) (112) (113) (114); forms liquid cryst. on fusion (115). 

AgX, sol. in hot aq (50) (1 1. satd. aq. soln. at 20° conts. 1.08 g. (118)). (Note that 
this salt (1 mole) with I 2 (2 equivalents) in dry Cells refluxed 15-18 hrs. yields (116) 
phenyl p-chlorobenzoatc, mp. 100° + COj + Agl, and that analogous behavior is shown 
to lesser degree by corresp. salt of m-chlorobenzoic acid (3:4392) but not by corresp. salt 
of o-chlorobcnzoic acid (3:4150).) 

C&A 2 . 3 H 2 O (25), 11. satd. aq. soln. at 20° conts. 7.37 g. (118). — BaX 2 .3KH 2 0 (66); 
BaSjAILO (34); BaA2.H 2 0 (118); 1 1. satd. aq. soln. of latter at 20° conts. 1.09 g. 
BaAz.HjO (118) (for use of Ba salt in sepn. of the three isomeric chlorobenzoic acids see 
(43)). — CdA 2 .2H 2 0 (117); 1 1. satd. aq. soln. at 20“ conts. 7.79 g. (118). — For similar 
data on salts of C with other heavy metals see (118) (119). — For study of various metal 
ions as precipitants for C sec (120). 

Salts of organic bases. C with equiv. amt. benzylamine in boilg. EtOAc followed by 
evapn. of solvent yields (121) bcnzylammonium p-chlorobenzoate, m p. 157.4-158.4° u.c., 
160.3-161.3° cor., Neut. Eq. 263 C. — C similarly treated with a-phenylethylamine yields 
(121) or-phcnylcthylammonium p-chlorobenzoate, m.p. 150.0-151.0“ uc., 152.2-153.2° 
cor., Neut. Eq. 277.0. 

C (1 mole) in ale. mixed with codeine (1 mole;, m.p. 155®, htd several minutes, solvent 
evapd. and resultant sirup rccrystd. from aq., yields (122) codeino p-chlorobenzoate, 
CijHiiOjN.O, m.p. 162° on “ Maquenne block note that this value although close to 
that (160°) of codeine p-bromobenzoate is widely different from and higher than those 
for the corresp. salts of cither o-chlorobenzoic acid (3:4150) or m-chlorobenzoic acid 
(3:4392) which arc 131° and 9G° respectively. — C (1 mole) in ale. (or CHClj) with 
strychnine (1 mole) in ale., boiled for a few minutes, then cooled, yields (123) strychnino 
p-chlorobenzoate, CjjH-O-Ni.C, m.p. 251° on “ Maquenne block note that the m p. 
of this salt is far higher than the corresp. products from similar treatment of cither the 
o- or m- isomers, which ore 170° and 185°, respectively. 

C with alcohols gives by conventional processes the corresp. esters: for details on methyl 
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p-chlorobenzoate (3:0535) or on ethyl p-chlorobenzoate (3:6750) see these compels. — 
[For study of rate of esterification of C with MeOH (124) (125) (126), with EtOH (126) 
(1) (127), with cyclohexanol (128) see indie, refs.) 

C with oxalyl (di) chloride (3:5060) refluxed in CeHg (129), or NaA htd. with p-chloro- 
benzoyl chloride (3:6550) (130) gives (50% yield (130)) p-chlorobenzoic acid •anhydride, 
ndls. from dil. acetone or CeHe, m.p. 193-194° (129) (131), 194.8° (130), 191.5° (132); note 
that this prod, may also form in various other reactions involving C, especially in pits, 
of tertiary bases or Na 2 C 03 cf. (131) (132). 

C with PC1 5 (133) (50) (45) (132), with SOCl 2 (134) (135) (136), with SOCl 2 + AlClj 
(137), or with p-chlorobenzotrichloride (3:6S25) + ZnCl 2 (138) give3 p-chlorobenzoyl 
chloride (3:6550). 

[C with chlorobenzene (3:7903) + A1CU refluxed 5)4 hrs. gives (98% yield (7)) a mixt. 
consisting mainly of 4,4'-dichlorobenzophenone (3:4270) accompanied by a small propor- 
tion of 2,4 / *dichlorobenzophenone (3:1565).) 

[C with KCN + CuCN in aq. ale. htd. in s.t. at elevated temp. (139) or C (as KA) 
with aq. KCN + CuCN refluxed 8-10 hrs. under H 2 in quartz flask exposed to ultra-violet 
light (140) gives (70% yield (140)) terephthalic acid (1:0910).] . 

Substitution of nucleus of C. C on mononitration, e.g., with HNO 3 (D = 1.6) on warm- 
ing until soln. occurs (141), or with 10 wt. pts. HNO 3 (D — 1.5) at 55-60° for 10 minutes 
(142), or with 4 vols. HNO 3 (D = 1.5) warmed until soln. occurs (143), followed by pouring 
into aq. gives (yields: 97% (141), 96% (142), 90% (143)) 4-chloro-3-nitrobenzoic acid 
[Beil. IX-402, DCr(165)], ciyst. from hotaq., m.p. 184° (142), 182“ cor. (141), 180° (143). — 
[Note that boilg. cone. HNO 3 (D = 1.42) has no action (143) on C; that the crude mono- 
nitration prod, sometimes (143) contains a small amt. of p-chloronitrobenzene, m.p. 82°; 
and that the other possible mononitration isomer, viz., 4-chloro-2-nitrobenzoic acid [Beil. 
IX-401, IX)-(165)], m.p. 140°, is not formed in appreciable amt. by direct nitration of C.] 

C on dinitration, e.g., with 20 wt. pts. cone. H 2 SO 4 + 3.3 wt. pts. KNO 3 at 140° for IK 
hrs. (144), or with Yl)4 wt. pts. cone. H 2 SC>4 + 2.4 wt. pts. funig. HNO 3 ( D = 1-5) at 
135-140° for 2 hrs. (145), then poured into aq., gives (yields: 95% (144), 82% (145)) 4- 
chloro-3,5-dinitrobenzoic acid [Beil. IX-416J, pr. from CeHe, m.p. 159° (144) (145). For 
use in detection of C see (161). — [Note that none of the three other isomeric 4-chloro- 
dinitrobenzoic acids has ever been reported.] 

[C on sulfonation with SO 3 in fumg. H 2 SO 4 (52) (146) (147) gives 4-chloro-3-sulfo- 
benzoic acid [Beil. XI-387].] 

Methyl p-chlorobenzoate: m.p. 43° (see 3:0535). 

Ethyl p-chlorobenzoate: oil, b.p. 238° (see 3:6750). 

<§> p-Nitrobenzyl p-chlorobenzoate : m.p. 130° (148). [From C (as NaA) with p-nitro- 
benzyl bromide (m.p. 99°) in boilg. ale. (148).] 

<§) Phenacyl p-chlorobenzoate : m.p. 89.5° (149), 87.6° (32). [From C as (NaA) with 
phenacyl bromide (m.p. 50°) in boilg- ale. (98% yield (32)). — Note that the m.p. 
this prod, is only slightly higher than that (85.5°) of the corresp. prod, similarly obtd. 
from o-chlorobenzoic acid (3:4150).] 

p-Chlorophenacyl p-chlorobenzoate : unreported. 

® p-Bromophenacyl p-chlorobenzoate: m.p. 126“ (32), [From C (as NaA) with V 
bromophenacyl bromide (m.p. 109°) in boilg. ale. (80% yield (32)).] J 

p-Iodophenacyl p-chlorobenzoate: unreported. _ __ 

® P-Phenylpbenacyl p-chlorobenzoate: m.p. 160° cor. (150). [From C (as NaA) with 
p-phenylphenacyl bromide (m.p. 126°) in boilg. ale. (150). — Note that m.p. of this 
prod, is only slightly higher than that (154°) of corresp. prod, similarly obtd. fro m 
m-chlorobenzoic acid (3:4392).] 
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rnnuuATiox or C* 

From tclrachlorobrnioquinonc-1,4. For prepn. of C from cWomntl f3: J0TS} by reduc- 
tion with various rrsernts roe the follow in*. (I or uv> of nq FOj roo (10) (10) (notr, how- 
ever, that this reduction » no alow that it has Itch uroil (IS) n." a method of ropn. of 2,3,5- 
trichlorolsrntoquinonM.l (3:4072) from tetmehlnrolienroquinonc-l ,4 (3:407S1, and niw> 
that during; the process auletantial amounts of trichlorohydroquin<me«ulfunic acid and 
of dichlorohjdroquinonc di»ulfome acid are formed (10)); for use of boll*, cone, IIC1 (0), 
cone. IIBr (0) (10) in AcGlf (3), with cone. HI >f* ml (IS) or yellow (20) phofphoms, or 
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with KI or Nal in cold acetone {38) see indie, refs.; for use of H*S {5), SnCIj -f- HC1 {9) 
{8) (6), aq. slightly alkaline hydroxylamine (13), ale. hydrazine hydrate (21), with EtOH 
on exposure to direct sunlight (7) (study of quantum efficiency of the photochemical 
reduction (22)), or with hydroquinone (1:1590) in ether (39) see indie, refs.) 

{For formn. of C as by-product of use of tetrachlorobenzoquinone-1 ,4 (chloranil) (3:4978) 
in low-temp, dehydrogenations see (23) (24); for formn. of derivatives (ethers) of C as 
by-products of reaction of chloranil (3:4978) with free radicals see (25) (26) cf. {27); for 
formn. of C as by-product of reaction of chloranil (3:4978) with CeHjMgBr see (31).] 
From 2,3,5-trichlorobenzoquinone-l,4. [For prepn. of C from 2,3,5-trichlorobenzo- 
quinone-1,4 (3:4672) with cone. HC1 on protracted boilg. (9) (28), with fumg. HC1 in s.t. 
at 120° for 12 hrs. (29), or in AcOH soln. with dry HC1 gas (30) see indie, refs.] 

From other sources. [For formn. of C from hydroquinone (1:1590) in AcOH with Cl; 
(32), or from p-nitroaniline (or certain derivatives) with cone. HCI in s.t. at 180° (2), see 
indie, refs.] 

CHEMICAL BEHAVIOR OF C 

Oxidation of C. C on oxidation, e g., with aq. ale. AgNOj (10), NH4OH/ AgNOj (2), 
boilg. cone. HNO3 {2) (20), etc., gives tetrachlorobenzoquinone-1 ,4 (chloranil) (3:4978). 

[For studies of oxidn.-reductn. potential of system C + chloranil see (33) (34) (35) (1) 
(27) (6).] 

[Note also that the quinhydrone to be expected from C with 1 mole of the corresp. 
tetrachlorobenzoquinone-1 ,4 (chloranil) (3:4978) is not reported.] 

(Note also that, although C dissolves in aq. KOH without discoloration, the soln. upon 
exposure to pir turns brown and on stdg. ppts. (16) di-potassium salt of chloranilic acid 
(2,5-dichloro-3,6-dih'ydroxybenzoquinone-l ,4) (3 : 4970).] 

_ Other reactions of C. [C with PCI5 (2 moles) gives (16) hexacblorobenzene (3:4939). — 
C with 2,3,5-trichlorohydroquinone (3:4052) + a httle aq. htd. at 100° for K hr. under- 
goes a redistribution reaction (2S) cf. (36).] 

® Tetrachlorohydroquinone dimethyl ether: m.p. 164° (37), 160° (5). [From C by 
action of diazomethane in ether soln. (5).] 

® Tetrachlorohydroquinone diethyl ether: m.p. 112° (16). [From C with EtI (2 moles) 
4- KOH (2 moles) in ale. in s.t. at 130-140° (16).] 

® Tetrachlorohydroquinone diacetate: m.p. 245° (16), 244-246° (7). [From C with 
AcCl (3:7065) (16) or from chloranil (3:4978) with AcCl in s.t. at 160-180° {16}.] 

® Tetrachlorohydroquinone dibenzoate: m.p. 233° (9). [From C with BzCl (3:6240) 
(9).] 

3:4941 (1) Hall, Conant, J. Am. Chem. Soc. 49, 3050-3052 (1927). (2) Konig, J. prakl. Chem. 
(2) 70, 32-35 (1904). (3) Koenigs. Greiner. Ber. 64, 1047 (1931). (4) Sutkowski, Ber. 19, 2316 
(1886). (5) Bins, Rath, Ber. 63, 312 (1925). (6) Conant, Fieser, J. Am. Chem. Soc. 45, 2207- 
2219 (1923). (7) Klinger, Ann. 382, 221 (1911). (S) Bouveault, Ann. ehim. (8) 13, 144 (190S). 
(9) Levy, Schultz, Ann. ‘ 

(11) A. S. Coolidge, I ‘ 

Svemk Kem. Tid. 48, 12 

chim. (7) 21, 501-507 ’’ . 

(1925). (15) Fisher (to Naugatuck Chem. Co.). French 740,978. Feb. 3, 1933; Cent. 

3134; C.A.27,2845 (1933). (16) Graebe, Ann. 146, 9-12, 18-21 (186S). (17) Bouveault, Compc. 
rend. 129, 55 (1899). (18) Graebe. Ann. 263, 28-30 (1891). (19) Dodgson. J. Chem. hoc. 
1930, 2501-2502. (20) Stenhouse, Ann. Suppl. 6, 213-216 (1868). 

(21) Purgotti, Gaze. chim. ital. 24, 1 581-584 (1894). (22) Leighton, Dresia, J . Am. Chem-boc. 
52, 3556-3562 (1930). (23) Arnold. Collins. Zenk, J. Am. Chem. Soc. 62, 9S3-9S4 (1940;. 

(24) Arnold, Collies, J. Am. Chem. Soc. 61, 1407-1408 (1939). (25) Ziegler. Orth, Ber- 6S, 
628-631 (1932). (26) Clar, John, Ber. 63, 2974-2977 (1930). (27) Conant, Small, Taylor, 
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/. Am. Cham. Soc. 47, 1959-1974 (1925). (28) Graefee, Ann. 263, 21-22 (1891). (29) Aodreseo. 
J. prakt- Chem. (2) 28, 425- (1883). (30) Niemcyer, Ann. 228, 324 (1885). 

(31) Clar, Esgler, Ber. 04, 1600 (1931). (32) Eckert, Endicr. J. prakt. Chem. (2) 104, 82 
(1922). (33) Wfillenfels, Mohie, Her. 76, 927, 936 (1943) (34) Kvalnea, J. Am. Chem. Soc . 50, 

667-670 (1934). (35) Hunter, Rvalues, J Am. Chem. Sac. Si, 2869-2881 (1932). (36) Kehr- 
maun, Ber. 31, 979 (1898); 33, 3066-3067 (1900). (37) Ciamician, Silber, Gaze. ch\m tfal. 22, 
II 60 (1892) {38} Toney, Hunter, J. Am Chem. Soc 34, 714-715 (1912) (39) SiVgiuuad, 

J prakt Chem- (2) 02, 362 (1915) (40) Sarauw. Ann. 209, 125 (1881) 


3:4943 7-CHLORONAPHTHOIC ACID-l CnH 7 0 2 Cl Beil. S-N. 051 

COOH 

°00 

M.P. 343° cor. (1) 

338-340*’ (3) 

235* (3) 

Cryst. from 60% ale. or by sublimation. — “Very sol. ale. or AcOH ; eol. ether, CeH s . 
(For prepn. of C from 7-aminonaphthoic acid-1 (1J (2) via diazolization and use of 
Cu 2 Cl 2 reactn. eee (l); from 7-chloro-l-(chlorornethyl)naphthalene, m.p. 75° (3), by oxidn. 
with dil. HNOj see (3), from 7-chloro-l-bromoQaphthalenc (Bed. V-548] via conv. to 
RMgBr and carbonation see (3).) 

0 with PC1& or SOCl 2 yields (l) 7 -chloro-1 -naph thoyl chloride, yeh cryst. from pet. cth., 
m.p. 106° cor (1). 

<gi Methyl 7-chloro-l-naphthoate: cryst from 60% MeOH, m.p. 54® cor. (1). [From 
C in MeOH with cone. H 2 SO< (90% yield (1)).] 

Ethyl 7-chloro-l-naphthoate: unreported. 

© £-Bromophenacyl 7-chloro-l-naphthoate: m.p. 145-146° (3). 

@ 7-Chloro-l-naphthoamide: colorless ndls. from 50% ole., m.p. 237® cor. (1), (From 
the acid chloride (above) with 4 pis. cone. aq. NH<OH at ord. temp, for 2 hrs. (75% 
yield »)).( 

® 7-Chloro-l-naphthoanilide: brownish ndls. from dil, ale., m p. 185° cor. (1). (From 
the acid chloride (above) with 5 pfcs. aniline at 100° (80% yield (!}),( 

3:4942 (1) Goldstein. Fischer, Htlo. Cktm. Acta 21, 1519-1521 (1938). (2) Harrison, Royle, 
J. Chem. Soc. 1926, 87. (3) Horn, Warren, J. Chem. Sac. 1946, 144. 


3:4944 5-CHLORON APHTHOIC ACID-1 

M.P. 245“ (1) 

244-245° (3) 


CuH,0 2 C1 


Bell. IX -C51 
XX;— 


Ndls. which sublime even below m.p. — Eas sol. ale , spar. sol. CsH« or AeOH. 

(For prepn. of 6 from a-naphthoic acid (1:0785) with Cl 2 in AcOH contg. I 2 (some of 
the isomeric S-chloronaphthoic acid-1 (3:4680) also being formed) see (1); from 5-chloro- 
l-naphthonitrile (see below) on hydrolysis with fumg. HC1 in e.t. see (I); from 5-ammo- 
naphthoic acid-1 (Bed. XIV-533) via diazotization and use of Cu : C)j reacts, see (I); for 
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formn. (together with other prods.) from a-naphthoic acid (1:0785) via reactn. with 
Hg(OAc )2 followed by treat, with Cl; in AcOH sec (3).] 

Salts. CoAj^HjO; sol. in 116 pts. nq. at ord. temp. (1). 

0 on soln. in red. fumg. HNO3 gives (2) on cooling 5-chlor o-S-ni tron aphthoic acid-1 
[Beil. IX-654], ndls. from ale., m.p. 224-225° dec. (2) (ethyl ester, m.p. 121° (2)); if the 
soln. of 0 in red fumg. HNO3 be heated there is also formed (2) some 4-chloro-l,8-dimtro- 
naphthalene [Beil. V-5G1], pale yd. ndls. from AcOH, m.p. 180° (3), 175° {2). 

Methyl 6-chloro-l-naphthoate: nnreported. 

(§} Ethyl 6-chloro-l-naphthoate: tbls. from ale., m.p. 42° (1). [From AgA with EtI in 
s.t. at 100° (1).) 

— — 6-Chloro-l-naphthonitrile: ndls. from ale., m.p. 145° (1). [From «-naphthonitrile 
[Beil. IX-649, DCi-(275)l with Cl 2 in CS* contg. I 2 (1).] 

- — 6-Chloro-l-naphthoamide: lfts. or ndls. from warm ale., m.p. 239“ (1). [From 
5-chloro-l-naphthonitrile (above) on boilg. with ale. KOH for several hre. (1).] 

3:4944 (1) Ekstrand, J, prakl. Chem. (2) 38, 147-150 (1SSS). (2) Ref. 1. pp 170-171. (3) 
Atterbnrg, Ber. 9, 928 (1870). (3) ‘Whitmore, Tax, J. Am. Chem. Soc. 51, 33GG-3367 (1929). 


3:4946 TETRACHLOROPHTHALIC ACID Cl CgH^CU 


M.P. See text. 

[See also tetrachlorophthalic anhydride (3:4947).] 

Colorless lfts., this., or ndls. from aq. invariably contg. H2O, and therefore giving 
in this form Ncut. Eq. = 156.5. — This hemihydrate can be recrystd. from anhyd. ether 
without change. — From anhyd. acetone the acid separates in cryst. contg. combined 
solv. lost in stream of dry air at room temp., yielding anhyd. C, Ncut. Eq. 152, which 
absorbs aq. from air giving hemihydrate. — C on htg. at 9S° or above, or on attempts to 
rccryst. from dry CeHg, CHClj, or highcr-boilg. solvents, or on long drying over P2O5 
in vac., is converted to tetrachlorophthalic anhydride (3:4947); for this reason the m.p. 
observed for C is always actually that of the corresponding anhydride. — For purification 
of comml. C see (1) (13). 

C is spar. sol. aq., c.g., 100 g. aq. at 14° dis. 0.57 g., at 99“ 3.03 g. of hemihydrate (2); 
C is cas. sol. ale. or ether (2); extremely sol. in acetone (1); spar. sol. C«H6 or CHClj (2). — 
C is sol. in hot aq. Na2COj soln. (dif. from tetrachlorophthalic anhydride (3:4947)). 

[For prepn. of 6 via hydrolysis of tetrachlorophthalic anhydride (3:4947) sec that cpd.; 
other methods include the following: from phthalic anhydride (1:0725) (3), from phthalyl 
dichloride (3:6900) (4), or phthalic acid (1:0S20) (5) with CI2 in pres, of Fe or FeCljSce 
indie, refs.; from 2-(tricliloroacetyl)-3,4,5,6-tetrachlorobenzoic acid [Beil. N-693], with 
dil. aq. NaOH see (6); from 2-(pentachlorobenzoyl)-3,4,5,6-tetraehlorobenzoic acid [Beil. 
Xi-35S], with cone. HsSOj at 200-250° (pentachlorobenzene (3:2290) is also formed) see 
(7) ; from naphthoquinone-1 ,2 (1 :9062), anthraquinone (1:9095), 1,2, 3,4,5, 6,7-heptacldoro- 
anthraquinone [Beil. VIIi-(4l4)], or 2-(pentacblorobenzoyl)-3,4,5,6-tetrachIorobenzote 
acid (see above) on boilg. with excess SbCl$ 4- a little I« see (7) (8); from 1, 2,3,4, 5-penta* 
chloronaphthalene [Beil. V-546] (9) (10), 1,2,3,4,5,6,8-heptachloronaphthalene [Beil- 
V-547] (11), or octachloronaphthalene (3:4893) (12) by oxidn. with HNO3 in s.t. as directed 



Beil. K - 819 
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see indie, refs.; from 2,5,6,7,8-pentachloronaphthoquinone-l,4 [Beil. VII-731] by oxidn. 
with OO3 or HNO3 see {11).] 

[C with Na/Hg in dil. aq. ale. (10) (2) yields phthalic acid (1 :0S25), but C in 90% ale. 
with Na/Hg is practically unaffected (1} {2}. — C with H 2 in pres, of finely divided Ni at 
190° and 20 atm. press, yields (14) 4,5,6,7-tetrachlorophthalide (Beil. XVII-312], in.p. 
208.5° cor. — C with HI + P in s.t. at 230° for 6 hrs. yields {2) 4,5,6,7-tetrachlorophthalane 
[Beil. XVH-51], ndls. from toluene, ra.p. 218° (2) (msol. in boilg. aq. NaOH), accompanied 
by a little 4,5,G,7-tetrachlorophthahde (above) (sol. in boilg, aq. NaOH).] 

C with Ct0 3 oxidizes much more slowly {2) than phthalic acid (1 : 0S25) and is very 
resistant toward HNO3 (2); for detn. of chlorine in C sec {1) (1G) 

[C with aq. KOH + KCN + CuCN htd. under press, at 180° for 8-10 hrs. gives (60% 
yield (15)) bcnzcnehexacarboxylic acid (mellitic acid) [Beil. IX-100S, IX 1 -(443)]. — C 
with HBr + HjPOi in nitrobenzene in pres, of CuCl 2 yields (17) mixta, of bromotrichloro- 
phthalic acids and dibromodichlorophthalic acids. — For actn. of PC1 S see under tetra- 
clilorophthalic anhydride (3:4947). — C with hydrazine hydrate at 150° gives only (18) 
N-aminotetrachlorophthalimidc, colorless ndls. from AcOH, m.p. 2SS° dec. (18); earlier 
opinions (19) (20) that this prod, was tctrachlorophthalcyclohydrazide have been shown 
( 18) to be erroneous. — C with steam passed over cat. at 380-420° loses C0 2 presumably 
yielding (21) 2,3,4,5-tctrachlorobenzoic acid [Beil. IX-34G], m.p. 186°.] 

[For use of C as softener for animal fibers see (22) (23). — For use of C in prepn. of 
or-boracol (1*5990) from turpentine oil (crude pinene) by htg. at 1QS° for 12 hrs., removal 
of unchanged terpenes by distn. and ale. NaOH saponification of the remaining di-bomyl 
tctrachlorophthalatc, white cryst. from ether, m.p. 128-129° (24), see (24) (25).] 

Salts. KjS, very sol. aq., spar. sol. ale. (2), BaX.2^HjO sec (2); CaX, on htg. gives 
octachloroanthraquinonc [Beil VII-789] (17); CUA.2II2O, spar. sol. aq. (2) (earlier report 
(27) that on dry distn. it gives dodccachlorofluoranc later seriously questioned (28)); 
ZnX, very sol. aq. (more sol. cold aq. than hot aq.) (2); AgjA, spar, sol, aq. 

® Dimethyl tetrachlorophthalate: cryst. from McOH, m.p. 92° (2). [rrom AgjA with 
Mel (2), from gym -tctrachlorophthalyl (di)chloridc with NaOMc (2) or from C in 
10% aq. NaOH (3 moles) on warming with MejSOi (29); note that 6 in McOH satd. 
with IICl gas gives (30) only the half ester, methyl hydrogen tctrachlorophthalatc, 
cryst. from C«1I 5 on addn. of Igr., m.p. 142° (30) with elimination of McOH and 
conversion to tctrachlorophtlialic anhydride (3:4947) qtv.] 

® Diethyl tetrachlorophthalate: cryst., m.p. 09-00.5° (2) (31). [From AgjA -f EtJ 
(2) or from aym.-tctrnchlorophthalyl (di)chloridc + NaOEt (2); note that ttnsym.- 
tctrachlorophthaljl (di)cliloride with abs. ale at room temp, gives (31) pseudo-diethyl 
tctrachlorophthalatc, this, from ale., m.p. 12G° (19), and tlmt this cpd. on stdg. in 
the reactn. mixt. Is partially conv. to the normal ester of m p. 60.5° (3!).] 

<8 Di-(p-n!trobenzyl) tetrachlorophthalate: ndls. from Cell*, or from aq. ale., m.p. 
180-181® (32), 179-180° (33) [From NajA + p-nitrobenzj 1 bromide on refluxing in 
ale. (32), or from AgjA + p-nitrol»enzyl iodide (33).] 

(J) Dl-(p-phenylphenacy!) tetrachlorophthalate: cryst. from acetone, m.p. 193® (3-1). 
[I'rom Na*A with p-plicnylphcnacyl bromide (2 moles) on htg. in ale. (3-1).] 

3:49tC (l) DflWiJff, An. CAfn. J. 41, 303-415 (1909). (2) Ornebo. Ann. 238, 318-332 (1887) 
(3) ZaTkiml, Belikova, Simonova, Rum 39.701, Nov. 30, 1931; Cent. 1935, II 344i« C A 30* 
3«3 (1930); Rim 40.508, April 30. 1930; Cent. 1036. II 2798. (4) ZaTkiml, Rom' 

35,183, March 31. 193* ^ -* ***' " 

Cent. 1910, II 2798. 

Cent 1930, 11 3411; I . ... 

Eckert, Steiner, Afona " ( 
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36, 827 (1915). (9) Graebe, Ann . 149, 18-20 (1869). (10) Clans, Spruck, Be r. 15, 1402-1403 
(1882). 

(ll) Claus, Wenzlik. Ber. 19, 11GG-1167 (1SS6). (12) Shvemberger, Gordon, J. Gen. Chem. 

(IAS. ' " " “ 

4. 695 

Soc. 4 ” 

Feist, Ber. 68, 1941-1943 (1935). (16) Heslinga, Bee. trav. chim. 43, 1S2 (1924). (17) Brock 
(to I.G.), Ger. 597,259, May 25, 1934; Cent. Ig 34 , I6SS. (18) Drew, Pearman, J. Chm. See. 
1937, 27, 32-33. (19) Phelps. Am. Chem. J. 33, 5S6 (1905). (20) Radulescu, Alexa, Bui. See. 
Chim. Romania 12, 163 (1930); C.A. 25, 4001 (1931). 

(21) Jaeger (to Selden Co.), U.S. 1,904,516, June 26. 1934; CenL 1934, II 3047. (22) Schwea, 
Krzikalla (to I.G.), D.S. 1,887,958, Nov. 15, 1932; French 704,423, May 20, 1931; CenL 1931, 
n 328G. (23) Dreyfus, French 749,792, July 29, 1933; Cent. 1934, 1 3154- (24) Haller, CcnpL 
rend. 178, 1933-1937 (1924) ; Cent. 1924. II G42. (25) Haller, US. 1.415,340, May 9, 1922; CenL 
1923, IV 94G; C.A. 16, 2335 (1922); Brit. 158,533, March 3. 1921; Cent. 1921, IV 422. (26) 
Kircher. Ber. 17. 1170 (1884). (27) Ekely, Mattison. J. Am. Chem. Soc. 52, 3003-3004 (1930). 
(28) Ekely. J. Am. Chem. Soc. 54, 406 (1932). (29) Graebe. Ann. 240, 247 (1905). (30) Meyer, 
Sudborough, Ber. 27, 3148-3149 (1894). 

(31) Kirpal, Junze, Ber. 62, 2105 (1929). (32) Lyons, Reid. J. Am. Chem. Soc. 39, 1741, 1744 
(1917). (33) Meyer, Jugilewitsch, Ber. 30, 785-786 (1897). (34) Drake, Sweeney, J. Am. Chm. 
Soc. 54, 2059-2061 (1932). 


3:4947 TETRACHLOROPHTHALIC ANHYDRIDE CgOjCU Beil. XVH - 484 

XVHi-(254) 


M.P. 255-257° cor. (1) 

255-256.5® cor. (2) 

255° (3) 

252® (4), cor. (5) 

245® U.C. (5) 

[See also tdmchlorophlhalic acid (3:4946).] 

Colorless pr. or ndls. by sublimation. — Insol. cold aq., but sol. in boOg. aq. because of 
hydrolysis to tetrachlorophthalie add (3:4946); spar. soL ether. — C is insol. in Na;C0j 
soln. (dif. from tetrachlorophthalie add (3:4946)). 

(For prepn. of C from tetrachlorophthalie add (3:4946) by htg. above m.p. (6), by htg. 
8 hrs. at 110® (7), by htg. 120 hre. at 100® (8) (9), by sublimation, htg. at 9S°, by crystn. 
from hot CgHg, CHCIj, AcOII (2), or by protracted drying over P«Os in vac. (1) cf. (5) 
(10) see indie. ref3.; from phthalic anhydride (1 :0725) with Cl; in pres, of Fe salts at 160- 
260® (11), or with Cl; in pres, of SbCls at 200° (10) (12), or with Cl* in pres, of fnmg. HjSCh 
(50-60% S0 3 ) and I* (2) (13) see indie, refs.; from naphthalene (1:7200) with CISOjH in 
s.t. at 180° see (3).] 

[C on reduction with Zn dust + hot AcOH (10) or with H* + Ni at 190° and 20 atm. 
yields (14) 4,5,6,7-tetrachIorophthalide [Beil. XV 11-3 12], m.p. 20S.5° cor.] 

C reacts with monohydric ales, to yield corresp. half esters: e.g., C dislvd. in excess warm 
MeOH, htd. 5-10 min., evapd. yields (15) methyl hydrogen tetrachlorophthalate [BdL 
IX-820J, ciyst. from hot CySg on addn. of lgr., m.p. 139-140° (15), 142° (16), Neut. Eq. 
318; C with abs. EtOH treated as for preceding case gives (15) ethyl hydrogen tetraehloro- 
phthalate, m.p. 93-94° (15), 94-95° (10), Neat. Eq. 332. — [C with ter-butylaxymagnesum 
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bromide in ether -f dioxane at 50-55° for I hr. gives (54% yield (17)) ter-butyl hydrogen 
tctrachJorophthalatc, decomposing at 142° Neut. Eq. 360; for analogous forme, of ter- 
amyl, triethylcarbinyl, tri-n-propylcarbinyl, tri-n-butylcarbinyl and tri-n-nmylcarbinyl 
hydrogen tetrachlorophthalatcs see (17).] — {For rcactn. of C with glycerol and use in 
prepn. of resins of gtypfcal type see (3) (18).) 

(5 with 1 mole FCls in s.t. 4 hrs. at 220° (19) cf. (10) or C with I mole PCI* + POClj 
refluxed 72 hrs. (20) gives (90% yield (20)) nnsym.-tctrachlorophthalyl (di)chloride 
(3,3,4,5,6,7-h exa ch 1 oroph th ali de ) (Beil. XVJI l -(484)], cryst. from CeHt with 1 mole solvent, 
m.p. 118° (10} (20), 118-120° (19), but losing C«H« in air to give solvent free cpd., ndls. 
from pet. ether, m.p. 137° (19} (20); this prod, on chstn. (19) undergoes partial rearr. to 
sym.-tetrachlorophthalyl (di)cJJoridc, pr. from pet. ether, m.p. 48° (19). — Note that the 
latter sym.-phthalyl (di)chloride (which is very soluble in most org. solvents) gradually 
changes even in solid form and very rapidly in solution (particularly in pres, of animal 
charcoal) to the unsyin.-tetrachlorophthalyl (di)chlonde (which is spar. sol. in mast org. 
solvents) (19). — 0 with SOClj + ZnCI 3 at 200-240° yields (21) cf. (22} tetrachloro- 
phtbalyl (di)chloridc but whether the unsytti. or st/m. forms or their mixture is not stated. 
— Note also that with abs. EtOH the unsym. acid chloride yields (19) pseudo diethyl tetra- 
chlorophthalate, this, from ale., m.p. 126° (19), while the sym. acid chloride gives (19) 
sym. diethyl tctrachloroph tbafo tc, to p. 00.5 ° (19).] 

(C with 2 moles PCI5 in e.t. at 200° for 5-6 hra. yields (10) a prod, (regarded as either 
1,1,3,3,4,5,6,7-octachlorophthalide or 2-(trich]oromcihyl)*-3,4,5,6-tctrttchiorobenzoyl chlo- 
ride), cryst. from ether, m.p. 140° (10), and practically unaffected by warm ale. KOH.j 

(6 with arom. hydrocarbons + AlClj yields coiTCsp. o-aroyl-tetrachlorobenroic acids: 
c.g., C with CeHg + AlClj (23) (24) (25) or C with CsHjMgBr (26) gives 2-benzoyI-3, 4,5,6- 
tctmcblorobcozoic acid ( Beil. X-750], mils, from 60% AcOU or C^He, m.p. 201 “ (21), 200" 
(23), 188-189° (26), which on ring closure with 20 pts. cone. HzSOi at 200° for 5 min. (23) 
gives 1,2,3,4-tctrachIoroanthraquinone (Beil. VII-789], gold-ycl. lfts., m.p. 191° (23). — ■ 
C with toluene + AlCb gives (yields: 100% (27), 95% (28), 94% (29)) 2-(p-to!uyI)-3,4,5 > 6- 
tctrachlorobenzoic acid, cryst. from CJL, in.p. 174.5° cor. (29J, 172° (28) (30) (the value 
of 142“ (27) may be a misprint for 172°), which on ring closure with 12 pts. H 2 S0 j.H 2O 
at 190-200° for 2 min. (27) or with 9 pts. lump;. H;SO< (2% S0 3 ) at 120-13Q 0 for 30 min. 
(2S) gives (21% yield (2S)) 2-mcthyI-5 1 6,7 > 8'tctrnchloroanthraquinonc, ycl. ndls from 
toluene, m.p. 195-19G° (27), or from EtOAc, m.p. 192° (28) — For corrcsp. rcactna. of 
0 with o-xylcnc (1:7430), Pi-xylcne (1:7420), p-xy!cne (1.7415), and ethylbenzene 
(1:7410) and use in jdentif. of these cpds. see (7). — For rcactn. of C with «*naphthyl 
MgBr, p-rocthoxyphenyl MgBr, or p-bromphenyl MgBr yielding concsp. o-aroyl-tctra- 
chlorobenzotc acids sec (26).] 

(C with chlorobenzene (3:7903) + AlClj at 140“ for 3 hrs. gives (92% yield. (31» 2- 
(p-cWorobcnzoyl)-3,4,5,6'tctrachlorolK‘nK)ic acid, cryst. from AcOH, m.p. 162-165° (31), 
which nith cone IIjSOj at 140° for 30 min. gives 2,5,6,7,8-pentachloroanthraquinone, ycl. 
cryst. from AcOH, m.p. 192° (31). — For corrcsp. reactns. of C with p-dichlorobcnzcne 
(3:09S0), with 1,2,4-trichlorobcnzeno (3.6120), or with nitrobenzene see (31).) 

(C with phenols and appropriate condensing agents gives two different types of reactns. 
according to circumstances, viz., formation of corrcsp. o-hydroxyaroylletrachlorobcnzolc 
acids (cf. above) or of corrcsp. tclrachlorophthalcins. — E g., C with 1 mole phenol 4- 
AlClj in acetylene tetrachloride at 125* for 3 hrs gives (yields: 79% (32), S2% (33)) 2- 
(o-hydroxybenzoyl)>3,4,5,6'tctrachlorolx*nzoic acid (Beil, Xr(470)J, Ifta. from xylene/ 
AcOH, m p. 216-218“ cor. (32), 210“ (33), which with boilg. NaOH loses IIC1 and ring- 
closes to 2,3,4-frichloroTanthonee.srbotylic acid-2 {Beil, XVWI*-(499)|, colorless ndls. 
from ale,, m p. 261-261* cor. (32), 262-265* dec. (33). — For corrcsp. reactns. of C with 
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<h cresol (1:1400) (32) (34), m-cresol (1:1730) (32), p-crcsol (1:1410) (32), o-naphtho! 
(1:1500) (38), 0-naplithol (1:1540) (32), anisolo (1:7445) (34) ecc indie, refs., with hydro- 
quin one (1:1590) -f* AlClj 4* NaCl nt 150-155® for \ l /t lira, giving 82% yield 2-(2',5'- 
dihydroxybcnzoyl)-3,4,5,6-tctrnch!orobcnzoic acid, m.p. 231°, or on further htg. in the 
above melt at 210-215° for 1 hr. ring closing to 1 ,4-dihy droxy-5 ,0,7 achloroanthia- 
quinonc, red cryst. from xylene, m.p. 247°, eeo (35). — However, 0 with 2 moles phenol 
in pres, of fumg. II 2 SO 4 (20% SO 3 ) ns directed ( 8 ) (3G) gives 65% yield plienoltctracUoro- 
phthalein [Beil. XVIII-148, XVIIIi-(375)J, m.p. 316-317° dee. (30), Accompanied by about 
10% (37) of S'^'jO'.G'-tctrnchlorofluoran [Beil. XIX-148, XIXj-(676)), colorless pr. from 
Celle, m-p. 298° dec. (33), 290-291° (37) (for eepn. of this by-prod, from the phenoltetra- 
chlorophthalein sec (37)). — For condcns. of C with o-cresol (1 : 1400) to o-cresoltctrachloro* 
phthalein see (45); with resorcinol (1:1530) to G'^S'jG'-tctrachlorofluorcsccm [Beil. 
XIX-227, XIXi- (722)] see (10) (0).] 

[For condcns. of 0 with m-dicthylaminophcnol sco (39); with N-ary! -m-ami n ophcnols 
in prepn. of phthalein dyes see (40); for condcns. of 0 with hydroxyisodibenzanthrone in 
prepn. of vat dyes sco (41); for uso of 0 as textile softener sco (42).] 

[C with steam passed over cat. nt 3SO-420 0 loses CO 2 presumably yielding (43) 2,3, 4,5- 
tctrachlorobcnzoio acid [Beil. IX-34G], m.p. 18G°.] 

0 on fusion and treatment with NH 3 gas (10) (4), or on warming with formamide (2), 
or on fusion with (NIIOjCOj (47) gives (yields: 91% (2), 90% (47)) tctrachlorophthalimido 
(Beil. XXI-505, XXIi-(391)), lfts. from AcOII, dimcthylaniline or nitrobenzene, ra p 
33S-339 8 cor. (2), 33G-337 0 (47); for rcactn. of this prod, with KOMc forming K tetra- 
chlorophthnlimide and uso of latter in identification of alkyl halides, etc., see (47). — [For 
rcactn. of C with hydrazine hydrate in dil. ale. yielding_N-aminotctrachlorophthalimidc, 
ndts. from AcOH, m.p._2S8° dec., sco (48); for rcactn. of 0 with hydroxylamine in aq. and 
in MeOH seo (49). — C in boilg. AcOII treated with aniline yields (2) cf. (50) JY-phenyl* 
tetrachlorophtlmlimide (tctrnchlorophthalanil) (Beil. XXI-505, XXIi-(391)|, m.p. 274- 
275° cor. (2). — For rcactn. of 0 with o-phcnylcncdiaminc seo ( 6 ).] 

C on warming with aq., or with aq. alk, followed by acidification, yields tetrachloro* 
phthalic acid (3:4910) q.v. [For use of differential hydrolysis of 0 in sepn. from 3,4- 
dichlorophthalic anhydride (3:3G95), 3,6-dichlorophtbalic anhydride (3:4SG0), or 4,5- 
dichlorophtholic anhydrido (3:4S30) see under these cpd3.] 

3:4947 (1) Dclbridgo, Am. Chem. J. 41, 400, 402, 400, 408-409, 415-410 (1009). (2) Pratt, 
Perkins, J. Am. Chtm. Soc. 40, 20-4-214 (1918). (3) Walter, Jl/onafeA. 64, 287-288 (1034). 
(4) Pfeiffer, Her. 55, 421-425 (1022). (5) Grnebo, Ann. 149, 18-20 (18G9). (0) Bfatryiycfa, 
Lecce, II eh. C him. Acla 4, 430-431 (1021). (7) Underwood, Walsh. J. Am. Chtm. Soc. 67, 9U 
(1935). (S) Orndorff, Black. Am. Chtm. J. 41, 350-393 (1909). (0) Orndorff, Adamson, J- 
Am. Chem. Soc. 40, 1239-1257 (1918). (10) Graebo, Ann. 238, 318-338 (1887). 

(11) Dvornikoff (to Monsanto Chem. Co.), U.S. 2,028,383, Jan. 21. 1030; Cent. 1936, 1 2839; 

C. A. 30, 1394 (l"-"' ~ 1 “ ~ " - ~ ~ ’ * •" or V ' v f 

lander, 1, 318. ■ • 

1923; Cent. 102.1 ‘ ’ ' 

ouch, Her. 27, 

(18) Kogan. Ponomarenko, Ora. Chem. Ind. (V.S.S.R.) 7, 382-385 (1910); C.A. 35, 4118 (WD- 

(19) Kirpal, Kunze. Bcr. C2, 2102-2100 (1929). (20) Kaufmann, Vosa, Bcr. 56, 2511-251.: 
(1923). 

(21) Kyrides (to Monsanto Chem. Co.), U.S. 1,951,30-4, March 20. 1934; Cent 1934, II 333. 
(22) Kyridcs, J. Am. Chem. Soe. 59, 200-208 (1937). (23) Kircher, Ann. 238, 33S-340 (18S7). 
(24) Meyer, Monatsh. 25, 1189-1191 (1994). (25) Malta (to I.G.), Ger. 495,447, April 7, 

Cent. 1934, I 1075. (20) C. Weizmann, E. Borgmann, F. Bergmann, J. Chem. Soe. 1935, 13o/“ 
1309. (27) Eckert, Endler, J. prakt. Chem. (2) 102, 335-330 (1921). (28) Ruggli, Brunner, 
Itch. Chim. Acta 8, 100-101 (1925). (29) Lawrance, J. Am. Chem. Soe. 43, 2580 (1921). 
M.L.B., French 620,5-12, Juno 27, 1921: Cent. 1921, IV 891: Brit. 100,433, April 14, 1921; Itm. 
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1821, IV 127: Swiss 89,059, Aug, 1, 1921; Cent. 1922, II 145: Ger. 300,422, Oct. 2, 1922; Cent. 


(31) Hofmann. AfonaUh 36, 812-818 (1915). 
(1919). * 

J. Am. • 

1937). i : 

J. Am. ■ " 


{32) Ullmann, Schmidt, Ber. 52, 2113-2118 
48, 283-285 (1926), (34) Orndorfl, Murray, 
ildmann, J. praki. Chem. (2) 147, 333 (1930/ 
oc. 38, 2487 (1916). {37) Orndorff, Kennedy, 
op, Norris, Weumann, J. Chem. Soe. 95, 280 


3:4048 8-CKLORONAPHTHOIC ACID -2 CuHiOsQ Beil. IX - CG2 

ci iXi — 



M.P. 260° {1) 

Fine ndls. best purified by sublimation {1) 

{For prepn. of C from S-aminonaphthoic acid-2 {Beil. XIV-536J via diazotization and 
use of CujCI* reactn. see {1).] 

Salts. (1), CaAjJHjO; BaAj.GHjO; both spar. ao!. cold aq. but eos sol. hot aq. 

0 with Cfe in AcOH contg. h yields {!) S.S-djchloronaphthoic acid-2 {Bed. IX-662}, 
ndls. from ale., m.p. 287° (1) (ethyl ester, m.p. 04-65° (1)). 

Methyl B-chJoro-2-naphthoate : unreported. 

ig> Ethyl 8-chloro-2-naphthoate: Ifts. from ale., m.p. about 29° {!}. {From C in EtOH 
with dry HC1 gas {1).] 

3:4918 (1) Ekstrand, J. prakt. Chem. (2) 43, 417-418, 421 (1891). 

3:4050 3,&-X>ICHLORO-4-HHmOXYBEIfZOIC C7H4O3CI2 BeQ.X-170 
ACID COOII Xi-{ 78) 



M.P. 2G8-200® cor. {!) 


265° cor. {2) 

265° {3) 

250-260° (4) 

257-258.5° {5) 

255-250° (0) (9) 


White ndU. from dil. ale. or dsl. AcOH; spar. sol. cold but more sol. hot aq ; eas. sol. 
ale., ether; sublimes at 25O-2C0* (7) without appreciable decompn. (6). 

{For prepn. of 0 from p-hydroxybcnioic acid (1 :0S40) in 10% AcOH (!) or in nq. KOI! 
{3 moles) (7) with Cl«, or on htg. with SbCl s (4 moles) (0) or with 30% H,Qj + HC1 j u 
directed (80% yield ($» sec indie, refs.; from 3-6Ulfo-l-hydroxj benzoic acid in aq. with 
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CI2 see (9); from potassium 2,6-dichlorophenoiate with CO2 at 140° see (7); from ethyl 
3,5-dicbloro-4-hydroxybenzoate (see below) by hydrolysis with 35% aq. KOH {5} or with 
Claisen’e alk. (95% yield (1)) see indie, refs.; from 3, 5-4icH oro-4-me thoxybenzoic acid 
with 45% HI for 15 hrs. in s.t. at 130-140° see (3) (2).] 

C on htg with CaO (4) (7), or with dimethylaniline at 190° (78% yield (1)), or with 
quinoline at 190-200° (80-85% yield (10)) loses CO2 giving 2,6-dichlorophenol (3:1595). 

C in cone. aq. soln. gives with FeClj a brown ppt. (4). 

[G on electrolytic reduction in aq./ alc./H^SO-i gives (11) 3,5-dichloro-4-hydroxybenzyl 
ethyl ether [Beil. VI-S9S], m.p. 86° (11); for prepn. and study of thermal rearr, of the 
crotyl ether of C see (1).J 

® Methyl 3,6-dichloro-4-hydroxybenzoate: ndls. from dil. ale. or lgr., m.p. 124° (3), 
122° (12), 121-122° (4) (5). [From C in MeOH by satn. with HC1 gas (3) (4); also 
from methyl p-hydroxybenzoate (1:1549) with SO2CI2 (2 moles) (5).) [This prod, 
with acetyl chloride yields (5) corresp. acetate, lfts. from MeOH, m.p. 70-71° (5), 
68-69° (4).l 

(g, Ethyl 3,6-dichloro-4-hydroxybenzoate: ndls. of monohydrate, m p. 108-116° cor. 
(1), 116° (5) from 80% ale.; after long drying in vac. over P2O5 lose aq. yielding an- 
hydrous ester, m.p. 111-112° cor. (1); note that this ester is extracted from ether 
soln. by aq. NaHC03 and is also titratable with stand, alk. (Neut. Eq. of mono- 
hydrate 253). [From ethyl p-hydroxybenzoate (1:1534) with excess SO2CI2 (5) in 
85% yield (1)J 

3:4950 (l) Tarbell, 'Wilson, J. Am. Chem. Soc. 64, 1066-1070 (1942). (2) Durr ana. /. Chm. 
Soc. 123, 1426 (1923). (3) Bertozzi, Gazz. chim. Hal. 29, II 39 (1699). (4) Zincke, Ann. 2G1, 
250-252 (1891). (5) Mazzara. Gazz. chim. tied. 29, I 387-388 (1899). (6) LQssner, J. prakt. 
Chem. (2) 13, 434 (1876). (7) Tarugi. Gazz. chim. 1 tal. 30, II 490-491 (1900). (8) Leulier, Pinet, 
Bull. soc. chim. (4) 41, 13G5-1366 (1927). (9) Datta. Mitter, J. Am. Chem. Soc. 41, 2038 (1919) 
(10) Blicke, Smith, Powers, J. Am. Chem. Soc. 54, 1468 (1932). 

(11) Mettler, Her. 39, 2940 (1906). (12) von Auwers, Reis. Ber. 29, 2359 (1896). 

3:4952 5-CHLORONAPHTHOIC ACID-2 C U H,0*C1 BeiLlX-663 



MJ>. 270° cor. (1) 

263° (2) 

Ndls. from ale. or AcOH. — Sol. in hot ale,, in CeHe or AcOH. — Sublimes in ndls. even 
below m.p. 

[For prepn. of C from 5-amino-2-naphthoic acid [Beil. XIV-536] via diazotization and 
use of CU2CI2 reactn. see (2); from 5-chloro-2-naphthonitrile (below) by hydrolysis in 
AcOH/H 2 S04/aq. medium (aim. 100% yield (1» or with ale. KOH (2) see indie. refs.l 

0 with PCI 5 yields (1) 5'Chloro-2-naphthoyl chloride, m.p. 89° cor., sol. in pet. eth- or 
CgHe, but only very slowly hydrolyzed by aq. even on htg. (1). 

C on mononitration by soln. in excess cone. HNO3 (D = 1.42) yields (2) on cooling 
5-chloro-z-mtronaphthoic acid-2, ndls. from AcOH, m.p. 271° (ethyl ester, m.p. 118°); 
G on dinitration with red fumg. HNO3 + a little cone. H2SO4 yields (1) 5-chloro-z,y' 
dinitronaphthoic acid-2, ndls. from AcOH, m.p. about 243° (ethyl ester, m.p. 132°); C on 
trinitration by conversion to mononitro-C (above) and treatment with excess fumg- 
HNOj + cone. H2SO4 yields (1) 5-cbloro^r,y^-trinitronaphthoic acid-2, yeh cryst. from 
AcOH, m.p. 260-261° dec. (ethyl eater, m.p, 188°). 
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Salts (2} NaA.2HzO sol aq.; CaAs-Sj^HjO, sol. in 4430 pta. cold aq.; BaAj .4J2H*C>, 
rery spar- sol. cold aq. 

(JJ, Methyl E-chloro-2-capbthoate : tup. 81° cor. (1). JFrom C in MeOH with cone. 
' mOi (90% yield {1}).] 

<g Ethyl 6-chloro-2-naphthoate: ndls. from afc,, ro p. 45° (2). 

* fi-ChlOto-2-naphthonitrile: ndls. from ale., m.p. 142° cor. {!), 144° <2J. {From 

2-naphthonitrile {Beil IX-659, IXj-(277)l with C5i in AcOH eontg. Ij (2) or from 
5*a mmo-2-oaphthon i tnie {Betl. XIV-536J via diazotization and u&t of CujCk reactn. 
(28% yield fl)).) 

• B-Chloro-2-naphthoamide: mils , m.p. 190.5° cor. U)» 186-187° (2). {From 5~ 

chloro-2-naphthomtnIe (above) by hydro!, with ale. ICOH {IJ (2! or from acid chloride 
(above) with 4 pts. cone, aq NH<OH for 2 hrs at ord. tetap. (& 0 % yield (I)}.} 

<g 6-Chloro-2-naphthoaniIide: m.p 202.5° cor (1). {From the acid chloride (above) 
with 3 pt*. aniline at 100° (90% yield (11) 1 

3:4352 (it Goldstein, Matthey, tttlv Cktm Acta 24, 65-66 (1938). (2) Ekstrand, J. prakl. 
Chem (2) 43.4U-417 (1891). 

3:4960 5-CHLOROISOPHTHALIC ACID COOH C 8 H s O«C1 Beil. IX - S3 8 
(5-Chlorobenzenedicarboxybc IXt— 

SCld ’ l,3) clJcOOH 

M.P. 278° (U 

C eyrst, from aq. in ndls. which even after drying over cone. HjSO« cont. ^ mole HaO; 
this water is lost, however, on htg. at 120° (I). — C is sol. at 15° in 3450 pts. aq. (I). 

{For prepn. of C from 5-ammoberm'necbcarboxyh'c acid-1,3 (5-aminoisophthaIic acid) 
{Beil XIV-556, XIVj-(63G)) via dmzotization and htg. sepg. diazonium gait with strong 
HC! see {!}; from 5-chloro^-methylbensoic acid (3.4715) by oxidn. with KMnO< ip dd. 
aq. KOH see (2).] 

Salts. N'a-A, KjA, eas. sol. aq. or ale.; Ag-A, ndls from aq.; MgA, 7HjO; CaA, 2HjO, 
sol. at 15° m 28 pts. aq.; SrA, H-O, boL at 15° in 108 pts. aq.; BaA, 2HjO aol, at 15° in 71 
pts. aq.; CdA, so), at 15° m 330 pts. aq. (for details see (IJ), 

Dimethyl 5-cbJoroisophthaIate; unrecorded. 

g Diethyl B-chloroisopbthalate: pr. from ale., m.p. 45° (1). {From C in EtOH with 
HCl gas UM 

3H9C0 (1) Beyer, J. prakt. Ckem . (2) 25, SG&-515 (ISS2) (2) Klages. Kcoevenagel, £er. 28 


3:4963 4,6-DICHLOROISOPHTHALIC ACO CjJLOiCli 

(4,6-DichJarobenzenedica?boxylic COOH 
arid-1,3) 


M.P. 279-281° (1) 
280° u.c. (2) 


Beil IX - 838 

Bj— 


Colorless ndls. from hot aq or dil ale.; eas. sot. ale., ether, CHCb; insol cold aq 
{For prepn. of C from 4 ,6-dichioro-l ^-dimethylbenzcoe {Bed. V-373, V r (20t){ by 
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oxidn. with 20 pts. HNO3 (D = 1.18) in s.t. at 220° for several hrs. (2) or with CrOj/ 
AcOH (2) see indie, refs.; from l,3-dimethylbenzene-4,6-&ts-(sulfonyl chloride) (!) with 
SOCI2 in s.t. at 240° for 36 hrs. see (1).] 

AgjA, white ppt. (2), BaA, HjO Bpar. sol. cold aq. but cas. sol. hot aq. {2). 

(g Dimethyl 4,6-dichIoroisophthalate: cryst. from dil. MeOH, m.p. 97-98° (1). [From 
C in MeOH on htg. (I).] 

(g 4,6-DichIoroisophthaldianilide: m.p. 205° (1). [From C on htg. with aniline (1).] 

3:4965 (l) Poliak, Rudich, ifonalsh. 43, 221 (1922). (2) Claus, Burstert, J. prakL Chem. (2) 
41, 558-560 (1890). 


3:4970 2,6-DICHLORO-3,6-DIHYDROXY- 


BENZOQUlNONE-1,4 
(Chloranilic acid) 


C6H2O4CI2 



Beil. Vm- 379 
vnii— 


M.P. 283-284° s.t. (1) 
282-284° s.t. (2) 


Lustrous red lfts. with 2H2O (3) (4) (lost at 100° or slowly on stdg. over cone. H»SOi 
(3) (4»; — C on slow heating (even in s.t.) sublimes without melting; in s.t. inserted in 
bath or block preheated to about 278°, however, melts as stated above (I). 

{For prepn. of C from chloranil (tetrachlorobenzoquinone-1,4) (3:4978) by actn. of 
dih NaOH at 70-80° see (3) (2); for other methods see Beil. VHI-379.] 

C is sol. in aq. yielding violet-red solns.; at 13.5 g. 100 pts. aq. dis. 0.19 pt., at 99“ 1.4 
pt. anhyd. C (3); addn. of HC1 or H2SO4 ppts. C decolorizing soln. (5). 

C behaves as strong dibasic ac. forming stable Na, K, Ba, Ag salts. — NasA.HLO, dark 
red (7) trichnic (8) pr. sepg. on rapid cooling of warm soln. to 18° (6); lose3 2HjO over 
H2SO4 and becomes anhyd. at 110° (7). — Na^A.SHoO, black cryst. sepg. from soln. above 
35° (6). — Na2A; 100 pts. aq. at 21° dis. 1.06 g., at 99° 6.19 g. (3). — AgjA, red ppt. spar, 
sol. aq. (8a). 

C htd. in s.t. with cone. H2SO3 soln. for some hrs. (9) or treated with Sn + HC1 (9) or 
Na/Hg (9) yields 3,6-dichloro-l,2,4 I 5-tetrahydroxybenze'ne (hydrochloranihc acid) {Beil. 
VI-1156], colorless cryst., no m.p. recorded but with AcCl in s.t. at 100° yielding tetra- 
acetyl deriv., colorless ndls. from ale. or by subl., m.p. 235° (9). [Use of insufficient SO2 
for reduction of G leads to pptn. of corresp. quinhydrone, fine black ndls. (9).] [For studies 
of oxidn.-reductn. potential of C see (2) (10) (11).] 

C with alk. + I2 — KI soln. yields (12) iodoform, m.p. 119°. 


(g 2,6-Dichloro-3,6-dimethoxybenzoquinone-l,4 (dimethyl chloranilate) [Beil. "V HI- 

380] : from AgsA + CH 3 I (13) or from anhydrous K*A + Me-S 0 4 (14); red pr. from 
C<sH 6 or CHCI3, m.p. 141-142° (13) (14). 

© 2,5-DicMoro-3,6-diacetoxybenzoqumone-l,4 (chloranilic acid diacetate) (Beil. VII - 

381] : from finely pdrd- Ag«A + AcCl in dry ether (15); yel. ndls., m.p- 182.5® (15). 


3:4970 (1) Michael, Ber. 28. 1631 (1895) (2) Conant. Fieser, J. Am. Chem. Soe. 46, 1666- 1 S67 

(1924). (3) Graebe, Ann. 263, 24-27 (1891). (4) Jackson, MacLaurin, Am. Chem. J. 37, W- 
100 (1907). (5) Erdmann, J. prakt. Chem. (1) 22, 285 (1841). (6) Valeur, Amuehtm. (71 
510-512 (1900). (7) Hesse, Ann. 114, 304 (1860). (8) Pope, J. Chem. Soc. 61. 5S3-5S4 Aiw-i- 
(8a) Erdmann, Ann. 48, 317 (1843). (9) Graebe, Ann. 146, 32-36 (186S). (10) Conant, imiz. 

J. Am. Chem. Soc. 46, 1257 (1924). 
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(ll) Schwarz onbach, Suter, Helv. Chim. Acta 24, 626-628 (1941). (12) Jackson, Torrey, Am. 
Chem J. 20, 429-430 (1898). (13) Kehrmann, J. prakt. Chem. (2) 40, 370 (1888) , 43, 260 (1891). 
(14) Graebe, Ann. 340, 248-249 (1905). (15) Nef, Am. Chem. J. 12, 471-472 (1890); J. prakt. 
Chem. (2) 42, 169-171 (1890). 


1:4975 2-CHLOROBENZENETRICAR- 
BOXYLIC ACID-1,3,6 

• (Chlorotrimesic acid) 

M.P. 285° (1) (anhydrous) 

278° (2) (hydrate) 


COOH c 9 H 6 o 6 a 


-jQE, 


Beil. IX - 980 

Kx- 


Ndls. or tbls. with 1 H2O from aq. (2); very readily sol. cold aq. (1) (contrast (2)), 
extremely eas. sol. hot aq. (1) (2); eas. eol. ale, ether (2); insol. CHCI3 (2). — Sublimes 
largely undecomposed (2). 

IFor prepn. of G from chloromesitylene (3:8725) by oxidn. with aq. KMnC>4 either 
with or without MgSC>4 (63.5% yield) see (1); from 2-hydroxybenzenetricarboxylic acid- 
1,3,5 (hydroxytrimesic acid) [Beil. X-580] with PC1 6 (4 moles) followed by hydrolysis 
(with warm aq. or aq. alk.) of the intermediate Iris acid chloride see (2).] 

BajA.2.7H20 (from C + BaC(>3 (2)), fairly eas. sol cold aq. but spar. sol. in hot aq. (2). 

[C on boilg! with aq alkali does not give chloride ion (2) but C with Zn -f HC1 (or H2SO4) 
or 0 in 10 pts. aq. with 10 pts. 4.5% Na/Hg yields trimesic acid (1:0559) (2) ] 

3:4975 (1) Davies, Wood, J. Chem. Soc. 1028, 1126-1127. (2) Ost, J. prakt. Chem (2) 15, 
308-314 (1877). 


3:4978 2,3,5,6-TETRACHLOROBENZO- 
QUINONE-1,4 
(Tetrachloro-p-benzoquinone ; 
chloranil) 

M.P. 292° (1) (68) 

291-292° (2) 

290° s.t. (3) (4) (5) 

290° (6) (7) 

289-290° (37) 

289“ (60) 

288-290° (8) 

288° (9) 

285° (10) 

283-284° (11) (12) 


O 

C 6 0 2 Cl4 Beil. VU - G36 
VHi-(347) 



[Sec also tetrachlorohydroquinone (3:4941).) 

Goldcn-j-ellow cryst. from AcOU, acetone, CsH«, toluene, or by sublimation. — For 
crystallographic data see (13) (14) (15). 

C on careful htg. sublimes without melting (16); for purification of C by sublimation (4) 
under reduced press. (17) (18) see indie, refs.; for study of sublimation press, of 0 sec (19). 

C is insol. aq.; aim. insol. in cold ale.; sparingly sol. hot ale. but somewhat more readily 
in ether; C is sparingly sol. CIICIj, CCI4, CS3; insol. lgr. J 

(For study of heat of formn. of C sec (20); for studies of heat of combustion eec (21) (22).) 
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[For studies of bactericidal properties of G {23} or toxicity of C (or its associated by- 
products or contaminants) (24) (25) (26) see indie, refs.] 

C comprises the essential constituent (99% (27)) of the commercial fungicide “ Spergon” 
[for studies on use of C as (seed) fungicide see (27) {28} (29) {30} (31) {32}; for studies on 
toxicity of C in such use see {33}]. 

PREPARATION OF G 

C because of its great resistance to further oxidation is formed as the end product of the 
oxidation with HCl + KdOj of a very large number of aromatic organic compounds 
[e.g., for a list of 16 such which do and 31 which do not give C, see {34); for extension to 
130 cases which do, see {35} cf. {36}.] 

C can also be prepared by a very large number of methods (see below): of these the 
best appear to be those from benzoquinone-1,4 (1:9025) using cone. HCl + 30% HjOi 
at 60° (97% yield {37}) cf. {3S), and from p-aminophenol by conversion with SOaClj 
(10 moles) at 70° (G) or at 49-45° for 4 days (73% yield (1)) to A r ,lV’'dichloro-2, 3,5,6* 
tetrachloro-4-aminophenol, m.p. 71.5° {6}, and reaction of the latter with boilg. EtOH 
{1} (6) in pres, of an inert solvent {39} to give (80-85% overall yield from p-aminophenol 
(1)) of G of exceptional purity and free from 2,3,5-trichlorobenzoquinone-l J 4 (3:4672). 

From Various Phenols 

From phenol. [For prepn. of G from phenol (1 : 1420) with cone. HN0 3 + fumg. HCl 
(i.e., with aqua regia) on htg. in open flask in direct sunlight (25% yield {17}) {40), or in 
fumg. HCl with Ch followed by htg. with cone. HNO 3 at 100° for 20 hrs. (34% yield {17}) 
cf. (40), by electrolysis in HCl/AcOH {41), or by action of cone. HCl + KClOj {42} {43} 
(note, however, that this method gives (17} {44} (45) (46) {47} a product seriously con- 
taminated with 2,3,5-trichlorobenzoquinone-l,4 (3:4672) q.v.) see indie, refs. — For 
prepn. of G from phenol-contg. industrial waste waters with CI 2 in alk. soln. followed by 
oxidn. with HNOj see (4S) (49) (50) (51) {52}.] 

From various halophenols. From 2,4,6-trichlorophenol. [For prepn. of C from 2,4,6* 
trichlorophenol (3: 1673) with CISO 3 H (53), with CI 2 + fumg. H 2 SO 4 followed by CISOjH 
(90% yield (54)), with aqua regia (17) (40), with HCl + KCIO 3 (42) (55), with CrOi/AcOH 
(15), or with K 2 O 2 O 7 /H 2 SO 4 {15} see indie, refs. — Note also that many of the processes 
starting from phenol (above) doubtless pass through 2,4,6-trichlorophenol ] 

From pentachlorophenol. [For prepn. of C from pentachlorophenol (3:4850) with 
CISO 3 H (53) (54), with cold fumg. HNO 3 (56} {57} (58), or with Cl 2 + cone. HCl at 100° 
{58} see indie, refs.] 

From “ hexachlorophenol.” [For formn. of C from " hexachlorophenol ” (hexachloro* 
cyclohexadien-l,4-one-3) (3:3180) with cone. {68} or fumg. (69) HNO 3 , with cone. H 2 SO 1 
at 100° (68) (69), with aq or HCl in s.t. at 160° (69), or with AICI3 mole) hi B.t at 
160° {70} see indie, refs.] 

From 2,4,6-tniodophenol. [For prepn. of C from 2,4,6-triiodophenol with Cl; in boilg. 
AcOH soln. (100% yield) see {10}.] 

From various nitroso- and mtro-phenols. [For prepn. of C from p-nitrosophenol m 
cone. HCl at 90“ with Cl» see (59).] 

[For formn. of G from o-nitrophenol {17} (40) (60), p-nitrophenol {17} (40) (60), 2|4>6- 
trinitrophenol (picric acid) (17) (40) (61) with aqua regia, or from picric acid with Clj 
{61} or Cl« + I* (62) in hot aq. soln., or from picric acid with HCl + KClOj {42} {47} 
indie, refs.; for formn. of C from p-nitrophenol or 2,4-dinitrophenol with aq. NaOCl soln. 
see {63}.] 
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From polyhydric phenols. From resorcinol. [For formn. of C from resorcinol (1:1530) 
with CISO3H (40 wt. pts.) at 150-160° for 25 hrs. (note that much 2,3,5-trichlorobenzo- 
quinone-1,4 (3:4672) is also formed) see (64) cf. (54).] 

From'hydroqutnone. [For formn of C from hydroquinone (1 : 1590) with CI2 in AcOH 
(5), with CI2 + cone. HC1 at 100° (65) (53), with aqua regia (4), with CISO3H at 150-160° 
(8) see indie, refs.; for formn. of C from hydroquinone-pyridinium chloride with SOCI2 
(2) or from hydroquinone-2,6-fos- (sulfonyl chloride) with PCI5 in s.t. at 140-150° for 6 hrs. 
(67) see indie refs.] 

From pyrogallol. [For formn. of C from pyrogallol (1 1555) with CISO3H at elevated 
temp, see (66) 1 

From various quinones. From p-benzoqutnone. [For formn. of C from benzoquinone- 
1,4 (1.9025) with CI2 in cone. HC1 (53) (65) with CI2 in AcOH (71) cf. (72), or with 
HC1 + KCIO3 (42) see indie refs ] 

From the dichloro-p-benzoquinones. [For formn. of C from 2,3-dichlorobenzoquinone- 
1,4 (3 *2855), from 2,5-dichlorobenzoquinone-l,4 (3:4470), or from 2,6-dichlorobenzo- 
quinone-1,4 (3 ’3750) with CI2 in CHCI3 see (73).] 

From lnchloro-p-benzoqutnone. [For formn. of C from 2,3,5-trichlorobenzoquinone-l,4 
(3:4672) with CI2 + I2 + aq (47), or with CI2 + HC1 (65), see indic t refs ] 

From various amines. [For formn. of C from aniline in 10% HC1 by electrolytic oxida- 
tion (23% yield (9)) (74), with HCl + KClOj (75) (76), with Na 2 Cr 2 07 + HC1 (89), 
or with aqua regia (60) see indie, refs. — For formn. of C from diphenylamine, 2,4- 
dichloroanilinc, m-nitroaniline, aniline black, or phenylhydrazine with aqua regia see (60).] 
[For formn. of C from p-phenylenediamme with aqua regia (60) (4), with CISO3H (large 
excess) at 150-160° for 5 hrs. (77), with Cl 2 in AcOH (78), or with HQ + KClOj (3) see 
indie, refs.; from 2,6-dichloro-p-phenylenediamine with HCl + KCIO3 see (79).) 

[For formn. of C from o-aminobenzoic acid (anthranike acid) (42) (80), wi-aminobenzoic 
acid (80), p-ammobenzoic acid (80), (-tyrosine (a-amino^-(p-hydroxyphenyl)propionic 
acid) (81) with HCl + ICCIO3 see indie, refs.; from sulfanihc acid (aniline-p-sulfonic acid) 
with aqua regia see _(60).] 

[For formn. of C from 2,3,5,6-tetrachloro-p-phenetidme by diazotization and boilg. 
see (82).] 

From miscellaneous sources. [For formn. of Cfrom 1,2,4,5-tetrachlorobenzene (3:4115) 
as by-product of nitration with fumg. HNO3 see under (3:4115); from hexachlorobenzene 
(3-4939) on boilg. with mixt. of fumg. HNO3 + cone. H2SO4 see (83); from Af-nitro-2,4,6- 
trichloroaniline in dil ale. or AcOH soln. with HCl or H2SO4 see (84); from JV-nitro-acet- 
2,3,5,6-tetrachloroamlide on boilg. in toluene or xylene see (85); from tetrachlorobenzo- 
quinone-l,4-mono-(2,4,6-trichlorophenylimide) by H2SO4 hydrolysis see (86); from various 
azo dyes by oxidn. with NaOCl soln. at 0° see (87); from anisolesulfonic acid or phenetole- 
sulfonic acid in aq. soln. with CI2 see (88); from nitrobenzene with CISO3H (20 wt. parts) 
at 150“ for 20 hra. (95% yield) see (7) ] 

CHEMICAL BEHAVIOR OF C 
Reduction or C 

C upon reduction by a wide variety of reagents gives tctrachlorohydroquinone (3:4941) 
the text of which should be consulted for details. 

Oxidation of C 

C is extremely stable to oxidizing agents in neutral or acid soln. and is unaffected by 
aqua regia or hot cone. IINOj. 



3:4978 


2,3,5,6-TETRACHLOROBENZOQUINONE-l,4 


500 


Behavior with Chlorine 

[C with Mn 02 + cone. HC1 in s.t. at 180° for 10 hrs. adds 1 mole CI 2 giving (45) hexa- 
chIorocyclohexen-2-dione-l,4 [Beil. VII-574I, m.p. 89° (45).] 

Behavior with Other Inorganic Reactants 
In many of the reactions of C with other reagents, 2 of the chlorine atoms are often 
replaced by other groups as exemplified below. 

With aqueous alkali. C with dii. aq. alk. at 70-80° readily replaces 2 chlorine atoms by 
hydroxyls giving (16) (3) (90) (91) (92) 2,5-dichloro-3,6-dihydroxybenzoquinone-l,4 
(chloranilic acid) (3:4970), m.p. 282-284° s.t, (92). 

With ammonia. [C with ale. NH 3 on boilg. replaces 2 chlorine atoms by amino groups 
giving (75% yield (103)) (93) (94) 2,5-dichIoro-3 p 6-diaminobcnzoquinone-l,4 (chloroanila- 
mide) [Beil. XIV-144], — Note, however, that C with aqueous NH*OH gives (16) 2,5* 
dichlciro-3-amino-6-hydroxybenzoquinone-l,4 (chloramlamic acid) [Beil. XIV-250] ] 

With various salts. [G with sodium azide as directed (95) (96) gives 2,5-dicbloro-3,6- 
hjs-azidobcnzoquinone-1,4. — C with NaNOj (2 moles) in cone. aq. soln. on warming 
gives (97) cf. (9S) 2,5-d ihydroxy-3,6-dinitrobenzoquinone-l ,4 (njtraniiie acid) [Beil. VIII- 
384, VlIIr(683)]. — C with KCN (2 moles) in 85% MeOH gives (99) 2,5-dihydroxy-3,6- 
dicyanobenzoquinone-1,4 (cyananilic acid) [Beil. Xi-(520)].] 

[C with warm dilute aq. acid IvHSOj gives mainly (100) (101) the Salt of 2,5-dichIoro-' 
3,6-disulfohydroquinone [Beil. XI-301], while with cone, solos. (100) or with neutral 
K 2 SO 3 (101) (102) the main prod, is the salt of thiochronic acid [Beil. XI-302, Xli-(S0)], 
now (102) recognized as cyclohexadien-2,5-d-4-one-l-pentasuI/onic acid-2,3,4,5,6.] 

With PC1 5 . [G with PCI 5 4* PCI 3 in s.t. at 190-200° for 4 hrs. gives (95% yield (101)) 
cf. (43) hexnchlorobenzene (3:4939); note also, however, that C with PCI 5 + PClj at 135- 
140° followed by treatment with aq. may also yield (45) (105) mono-(pentacblorophenyl)- 
phosphoric acid (monohydrate), m.p. 224° (105), and other products.] 

Behavior op C with Organic Reactants 
With aromatic hydrocarbons. [C with various aromatic hydrocarbons yields addition 
compounds: e.g., C with 1,2,4,5-tetramethylbenzene (durene) (1:7195) in hot AcOH 
gives (106) (107) a red cpd. C.2 durene; C with hexamethylbenzene (1:7265) gives from 
hot AcOH (108) violet-brown ndls. of a 1:1 cpd., m.p. 198-202° (108) (for further study 
of this prod see (109) (110)); C with acenaphthene (1:7225) gives (111) (112) from AcOH 
(107) a violet 1:1 addn. cpd.] 

With dienes and other unsaturates. C with many dienes and other highly unsaturated 
compounds forms addn. products and/ or gives color reactions. 

[G with cyclopentadiene (1:8030) in CgHe in pres, of a little MeaN gives (113) a 1:1 
addn. cpd , yellowish ndls. from abs. ale., m.p. 146-146.5° (113) (corrcsp, dibromide with 
Br 2 in CHClj in direct sunlight, Ifts. from AcOEt, m.p. 269° (113)); note that in absence 
of MeaN yield in 14 days is only 40%, in presence of MejN 100 % (for study of cat. in* 
fluence of Me a N and of CCI3.COOH see (114)).] 

(For study of color reactions of C in CHCI 3 soln. with various trienes see (115) cf. (116) 
(117).] _ , 

(For studies of influence of C on polymerization of styrene (1:7435) see (118) (119) f 120) , 
for study of effect of C on polymerization or depolymerization of natural rubber see (121)} 
for use of C as vulcanization accelerator see (122).] 

With organic OH (or SH) reactants. With alcohols. [C in boiJg. MeOH gradually 
treated with ealed. amt. 1% MeOH/KOH gives (123) (124) a raixt. of 2,5-dich!oro-3 ) 6- 
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dimethoxybenzoquinone-1,4 (chloranilic acid dimethyl ether) [Beil. VHI-380], dark red 
pr. from CgH®, mp. 141-142° (123), and 2,6-dichloro-3,5-dimethoxybenzoquinone-l,4 
(isochloroanilic acid dimethyl ether) [BeiL VIII-387], dark red pr., m.p. 159° (125) (126), 
157-158° (123), 155.5° (127). — Note, however, that C with MeOH/NaOMe (5-6 moles) 
gives 2,5-dichloro-3,6-dimethoxybenzoquinone-l,4-6i's (monometbyl acetal) [Beil. VIII- 
3811 accompanied by tetrachlorohydroqumone (3:4941).] 

With phenols. [C (1 mole) with phenol (2 moles) in aq. KOH at 100° gives (128) 2,5- 
dichloro-3,6-diphenoxybcnzoquinone-l,4 (chloranilic acid diphenyl ether) [Beil. VIII-380J, 
dark red pr. from CgHg, mp. 243° (128). — C (1 mole) with aq. K p-cresolate (2 moles) 
at 100° gives (129) 2,5-dichloro-3,6-di-(p-toloxy)benzoquinone-l,4 (chloranilic acid di- 
p-tolyl ether) [Bed. Villi- (681)], cryst. from toluene, m.p. 254-255° (129) ] 

With mercaptans. [C (1 mole) with EtSH (4 moles) with EtOH/KOH (4 moles) as 
directed gives (95% yield (130)) 2,3,5,6-tetra-fo's- (ethylthio)benzoquinone-l,4 [Beil. 
VIII-535], dark green ndls from ale., m.p. 90-91° (131).] 

With thiophenols. [C (1 mole) with CgHgSH in alk. soln. might be expected to yield 
2,3,5,6-tetra-kis- (phenylmercapto )benzoquinone-l ,4, but neither this reaction nor the 
expected product appears to have been reported. — However, various analogous cases 
are known: e.g., C (1 mole) with p-thiocresol (4 moles) in AcOH at 100° for hr. gives 
(132) 2,3,5,6-tetra-kis-{p-tolylthio)benzoquinone-l,4, cryst. from AcOH, m.p. 203° (132). — 
C (1 mole) with o-nitrothiophenol in boilg. EtOH for 1 hr. gives (96) 2,3,5,6-tctra-(o)- 
nitropbenylmcrcapto)benzoquinone-l,4, no m.p. given.] 

With organic amines. General. The behavior of C with aliphatic amines appears to 
have been little studied from the structural viewpoint. [However, for studies on color 
reactions of C with prim., sec., and ter-amines (or their salts) (133), for use of 6 (in epi- 
chlorohydrin soln.) as a test for plasmochin (134) (135), or for use of 0 in detection of 
McNHs, Me 2 NII, or MejN and differentiation from NHs (136) (137), for uso in spot test, 
reactions of 38 different amines (147) see indie, refs.] 

Wtth primary aliphatic amines. [C with MeNH 2 might be expected to give 2,5-dichloro- 
3,6-few-(mcthylamino)bcnzoquinone-l,4 or even 2,3, 5, 6-tetra-fcis- (methylamino )benzo- 
quinone-1,4, but the reaction has notbeen reported and neither product is known.] 

irifh primary aromatic amines. [C with aniline in boilg. ale. refluxed 30 min gives 
(81% yield (138)) (100) (93) (139) 2,5-dichIoro-3,6-dianilinobcnzoquinone-l,4 [Beil. XIV- 
144, XIVi-(421)], yel.-br. lfts. from C«Hj or nitrobenzene, m p. 292-293° (138), 290° 
(140), 288-290° (141); note that this product serves as bases for prepn. of many complex 
dyestuffs wliich cannot be discussed here. — C with many other homologous and analogous 
primary aromatic amines behaves similarly. 

[C with phenylhydrazinc in absol. ale. evolves N 2 and gives (10) a chlorine-contg prod, 
m.p. 229-230°, of undetermined structure.] ’ 

With various organometallic reactants. [C (1 mole) in ale. with diethyl sodiomalonate 
(4 moles) in CjH# gives (10% yield (142)) tetraethyl 2,5-dichloro-p-bcnzoquinone-3 6- 
dimalonate [Bed. X-940], yel. ndls. from ale., m.p. 132° (143).] 

[For behavior of C with ethyl sodio-acctoacetate sec (144) (145), Beil. X-8G0, and Beil 
X-935] 

[For behavior of C with excess CjHjMgBr see (14G).] 

© Color tests for C. Of the large number of color tests shown by C with various re- 
actants, the following have been especially employed as preliminary tests for G itself- 
note that for details, limitations, etc., the original references should be consulted * 

TFt'lA dimcthylaniline. 0 on warming with dimethylaniline gives intense violet colo 
(Muiliken). r 
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With ethyl cyanoacetale. 0 with ethyl cyanoacctato (2-3 drops) + excess ale. NH<OII 
(2-3 ml. of mixt. of 1 pt. abs. EtOH + 1 pt. cone. NH<OH) gives intense bluish-violet 
coloration, changing to blue, green, and finally reddish brown (148). [Note that the 
reaction is also shown by certain other quinones, e.g., benzoquinono-1,4 (1:0025), o-tolu- 
quinonc, thymoquinone, and naphthoquinonc-1,4 (1:9040), but is not given by anthra- 
quinone (1:9095), phenanthraquinone (1:9080), naphthoquinone-1,2 (1:9002), or 2,5- 
dichloro-3,6-diaminobenzoquinonc-l,4 (chloranilamido) (148).) 

With Iripkcnylphosphinc. C with 20% soln. of (CsIIiOaP in CHCb gives (140) a wine- 
red color. [Note, however, that a similar behavior is also shown by 2,3,5-trichlorobenzo- 
quinonc-1,4 (3:4672) and certain other quinones (149).J 
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. 3:4080 4 CHLOROISOPHTHALIC ACID 
(4-Chlorobcnzcncdicarboxylic 
acid-1, 3) 

M r P. 295° (1) 

294.5° (2) 

293° (3) 

290-292° (4) 

280° u.c. (5) 


CgHACl 


BeiL IX - 837 
IM 372) 


Colorless mils, from hot aq. in which it is very spar. boI. requiring 130 pta. for soln. (4); 
eas. sol. ale., spar. sol. ether; insol. CgHg or CHCh (2). 

[For prepn. of C from 4-chloro-l, 3-<lim ethylbenzene (3:8665) by oxidn. with aq. KMnO* 
(1) in pres, of MgSC>4 (2) see indie, refs.; from 2-chloro-5-methylphenyl methyl ketone (3), 
2-chloro-5-methylbenzoic acid (6) (3:4615), or «,^-W«-(2-chloro-5-methylbenroyl)cthyIene 
(5) by oxidn. with KMnOi sec indie, refs.; from sodium l,3-dimcthylben2enesulfonate 
[Beil. XI-123, XIi-(34)J with S0C1 2 in s.t. at 230°, followed by treatment with aq. alk., 
see (7); from 4-chloroisophthaldiamido (see below) by hydrolysis with boilg. aq. KOH 
bco (4}.j 


Dimethyl 4-chIoroisophthalate: unreported. ■ - 

Diethyl 4-chloroisophthalate: unreported. 

4-ChloroisophthaIdiamide: ndls., lfta., or pi. from 17 pts. boilg. aq., m.p. 232- 

233° (4). [From isopbthalic acid-4-aretnic acid (l,3-dicarboxybcn2eneareinic acid- 
4, l,3(H00C) 2 .CgH 3 .As(0)(0H) 2 , with PCI 6 at 110° for 3 hrs. followed by treatment 
in toluene soln. with NHa (4).) t 

3:4980 (1) Davies, Wood, J. Chem. Soc. 1028, 1126. (2) Ullmaim, Uzbachian, Ber. 30, 1799 
(1003). <3) Mayer, Freund, Ber. 55, 2052 (1922). (4) Gough, King, J. Chem. Soc. 1030, 690- 
091. (5) Conant, Lutz, J. Am. Chem. Soc. 41, 891 (1025). (C) Scholl, Meyer, Keller, Ann. 513, 
298 (1934), (7) Farbwerke Mcistcr Lucius & Brftning, Ger. 282,133, Feb. 15, 1915; Cent. 1915, 
1404. 


1 : 4085 2,6-DICHLOROTEREPHTHALIC ACID 
(2,6-Dichlorobenzenedicarboxylic 

C&H4O4CI2 

BeiL K -847 

COOH 

IXt- 

acid-1,4) / 

■> 


cK 

J 


M.P. 306-300,5° (1) 

305-300° cor. (2) 

COOH 


305“ (3) 




•Colorless ndls. from hot aq.; sublimes on cautious gradual htg. 1 

[For prepn. of C from 2,5-dichloro-l-methyl-4-isopropylbenzene (2,5-dichloro-p-cymene 
(Beil. V-423, V2- (320)] by oxidn. with 20 pts. HN0 3 (D = 1.15) in s.t. at 180-200° for 
10-12 hra. (1) (3) see indie, refs.; from 2,5-dichlorocyclobexadiene-l,4-dicarboxylic acid- 
1,4 (2,5-dichloro-3,6-dihydroterephthalic acid) [Beil. IX-785J in 12% yield by short boilg. 
with 20% HNOj (some 2,5'dichloro-3-mtroterephthalic acid is also formed) see (4) (2); 
from 2,&dichloro-l,4-&is-(tnchloromethyl)bcnzene (5) by hydrolysis with H 2 SO< (66° B<S) 
at 70-80° see (5),] 
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3:4930 (l) Kling3te J ‘ w '*'“ " D " JL — ’■ A ‘‘~ ‘ 
Cent. 1938, I 504; « 

2104 (1931). (3) i I 

Sci. Kyoto Imp. Un 
Norr, Ber. 33, 726 
Hendrick, Bilicke, 

Linden, Ber. 45, 2 

Matthews, J. Chem. Hoc. 59, 166-1V2 (1891). 


3:4995 CHLOROTEREPHTHALIC ACID 
(2-ChlorobenzenedicarBoxylic 
acid-1,4) 

M.P. 320° (1) (2) 

Above 300° (3) 

300° (4) 


COOH 

j/\d CgHtOiCI 

COOH 


BeU. IX -847 

Ki- 


Cryst. from hot aq. (3), very dil. ale., (3) or 50% ale. (7); sol. in much hot aq., eas. sol. 
a!c. or ether. 

[For prepn. of C from 2-aminobenzenedicarboxyIic acid-1,4 [Beil. XIV-558, XIVi*(637)l 
via diazotization and use of CU2CI2 reactn. see (3); from 3-chloro-I-methyl-4-isopropyl- 
benzene (3-chloro-p-cymeno) (3:8770) by oxidn. with 15 pts. boilg. HNO3 (D = 1.39) 
for 1 day (other prods, are also formed) see (4); from 3-chloro-l-acetylbenzoic acid (1J, 
from 2-ehloro-4-acetylbenzoic acid (2), or from 3-chloro-4-methylphenyl methyl ketone 
(8) by oxidn. with alk. KMn04 see indie, refs.; from 2-chloro-4-carbamidobenzoic acid (6) 
by hydrolysis with boilg. 25% NaOH see (5); from 2-chloro-4-methyIbenzotrichloride (6) 
by hydrolysis with H2SO4 (66° B6) at 70-80° see (6).] 

Ag>A; pptd. from soln. of (NH4)2A by addn. of AgN0 3 (3). 

1C with PCU(3) or with SOCI2 in pres, of SbCls, AICI3, or SnCU(7) yields chloroterephthal- 
oyl (di)chloride, b.p. 154-155° at 19 mm. (7).] 

[C on nitration with HNO3/H2SO4 at 65° yields (7) 2-chIoro-5-nitrobenzenedicarboxyIic 
acid-1,4, cryst. from 50% ale., m.p. 265° (7), 263-264° (8) (this prod, is also obtd. from 
2-chloro-4-methyl-5-nitrophenyl methyl ketone (8) by oxidn.).] 


<§) Dimethyl chloroterephthalate: lfts. from MeOH, m.p. 60° (6) (3), 59-60° (4). [From 
C in MeOH with HCI gas or from Ag»A with Mel <3).] 

• • Diethyl chloroterephthalate: oil (3). 

Chloroterephtbal diamide: cryst. from dil. ale., m.p. above 300“ (3). [From chloro- 

terephthaloyl (di)chloride (above) with (NEU^COa (3).] 

3:4995 (l) Ganguly, LeFevre, J. Chem . Soe. 1934, 851. (2) Ganguly, LeFevre. J, Chem. Soe. 
1934, 854. (3) Ahrens, Ber. 19, 1637-1639 (1886). (4) Fileti, Cross, Gazz. chim. t tal. 18, II 
311, 313 (1888). (5) Magidson, Trawxn, Ber. 69, 540 (1936). (6) I.G., French 663,791, Aug. 
26, 1929; Cent. 1929, II 2731-2732. {7) I.G., French 810,595, March 24, 1937; Cent. 1937, 1 
6048; CJt. 32, 592 (1938). (8) Mayer, Albert, Schon, Ber. 65, 1296, 1298-1299 (1932). 
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solvents at pressures below 1 atm. see (32) cf. (33); for patent on removal of C from con- 
taminated drinking water by extraction with org. solvents see (34)]. 

(For technical papers (36) (37) (38) (39) (40) (41) (42) (43) (44) (45) and patents (46) 
on adsorption of C by various forms of carbon see indie, refs.] 

[For influence of C in extinction of H/O flames see (47).] . 

PHYSIOLOGICAL ASPECTS OF Ci 

C is more than ten times as toxic as CIj. An atmosphere contg. 1 part by vol. of C 
6000 may cause lung injuries in 2 min., 1 part in 30,000 is very dangerous, and 1 part 
200,000 is probably fatal for exposures of 30 min.- The maximum permissible concn. for 
prolonged exposure is about 1 p.p.m., i.e., 0.004 mg./l. (48). 

The least detectable odor of C is 5.6 p.p.m., the least concn. that affects the throat is 
3.1 p.p.m., the least concn. that causes irritation of the eyes is 4.0 p.p.m., the least concn. 
that causes coughing is 4.8 p.p m. (48) (49). A concn. of 0.02-0.05% is lethal to most 
animals in a short time, a concn, of 0.0025% is dangerous for exposures of 30-60 min., 
and the maximum concn. to which animals can be exposed for several hours without serious 
effects is 0.0001% or 1 p.p.m. (48) (50). 

(For report of industrial accidents from C (51), for legal (British) aspects of industrial 
poisoning by C (52), for toxicology and treatment of poisoning by G (53), for immuniza- 
tion against C (54), for variations in toxicity of C for small animals with duration of ex- 
posure (55) see indie, refs.] 

[For studies relating to chemical warfare aspects of C with respect to foodstuffs see 
(56) (57).] 

USES OF C 

Apart from the uses of C as a chemical warfare agent (above), many chemical utilizations 
are indicated below under its chemical behavior. [In addition will he mentioned here a 
few further examples as follows: for use of mixt. of C ■+■ HF for cracking of hydrocarbon 
oils see (58); for use as dehydrating agent in conversion of amides to corresp. nitriles see 
(59); for use in sepn. of Pt metals see (60).] 

DETECTION OF C t 

0 may be detected by its characteristic odor (see above) and by various color reactions 
of which the following represent the more important types. „ 

For detection of C by the yellow or orange color produced by reaction with Harrison’s 
reagent (a soln. in EtOH (100 ml.) of p-dimethylaminobenzaldehyde [Beil. XIV-31, XEVr 
(360)] (5 g.) (for prepn. see (61)) and of diphenylamine [Beil. XII-174, XHi-(163)] (5g.)) 
'see (62) (63) (64) (65) (66) (67) (68) (69) (70) (71) (83); note that this test suffers inter- 
ference from HC1, CI2, CISO3H, TiCIi, chloromethyl chloroformate (3:5275), diphosgene 
(3:5515), and triphosgene (3:1915); for application of this reagent in an absorptive tube 
see (72) cf. (73). 

For detection of G by green color imparted to a test paper impregnated with a xylene 
soln. of 0.5% 6-nitroso-3-dimethylaminophenol (4-dimethylamino-o-benzoquinoneoxime'I) 
[Beil. XTV-131] and a xylene soln. of 0.5% m-diethylaminophenol [Beil. XHI-408, XlHv 
(130)] see (74) (75) (76). _ • • . , 

For spot test detection of C by use of phenylhydrazine cinnamate (for prepn. see (77)) 
in CHCI3 or CCli followed by treatment with 1% CuSOi soln. to give a red-violet color 
from the 1,5-diphenylcarbohydrazide [Beil. XV-292, XVj-(72)] produced see (78). 

For study of detection of C with resorcinol (1:1530) or vanillin (1:0050) see (79); by 
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indirect use of the Gilman color teat for RMgX compounds see (80) cf. {81 ); for study of 
utility of various dyestuffs in detection of C see {82}. 

DETERMINATION OF C 

Methods for the quant, detn. of C may be classified under three main types according 
to whether they are based upon hydrolysis, reaction with alkali iodides, or reaction with 
aniline. 

Detn. by methods based on hydrolysis. {For studies of methods based upon alkaline 
hydrolysis of C and subsequent detn. of resultant chloride ion see {83} {84} {85} {86} (87) 
{88} {SO) {90}; for especial criticism of this method sec (91}.] 

Detn. by reaction with alkali Iodide. (For studies of methods based upon reaction of 
C with Nal (92} (91) or Ivl {93} in acetone followed by thiosulfate titration of the liberated 
Ij sec indie, refs.] 

Detn. by reaction with aniline. (For study of methods based upon reaction of C with 
aniline and gravimetric cstn. of the resultant jV.N'-diphenylurca (carbanilidc) (94) {95} 
cf. (91) or titration of the residual aniline HC] in the filtrate (9G) see indie, refs ] 

Related topics. (For detn. of small amts. Cl; in pres, of C (97), of HC1 in C (98) (85), 
for analysis of mixts. of C + Cb + NOC1 (99), for anal, of mixta, of C with CO, CO;, Clj, 
CCU. C 2 CU (S8) (80), for anal, of industrial C (89), or for detn. of C in air by means of an 
ultraviolet photometer (R. + H. Tri-Pe* Analyzer) (100) see indie, refs.] 

PREPARATION OR FORMATION OF O 
From CO + Cl;. The photochemical reaction of CO with Cl; to yield C was the method 
by which it was first prepared in 1812 (9) (for extensive history see (10)). Over the years 
the reaction has been very extensively studied. The more important earlier reports include 
those of Wilm and \Wchm (101), Wildcrmann (102), Dyson and Ilardin (103), Weigcrt 
(101), Coebn and Becker (105), Chapman and Gee (100), etc. Since 1920 the number of 
studies of this reaction has so greatly increased ns to preclude in this text any detailed 
analysis ; however, the following references ((107)-{I34), inch) arranged in receding chronol- 
ogy will be found fruitful from one viewpoint or another. 

(For studies on formn. of C from CO + Cl; in dark at 349-152° (135) in liq. medium (145), 
or over cat. such as I’t at 300-400° (130), activated carbon (0) (137), or AlClj at 30-35°, or 
in ClIClj soln. (138) see indie, refs. — Tor formn. of C from CO + NOC1 over activated 
cnrlion at 100-250“ sec (139) cf. (137).] 

(For formn. of C from CO passed over heated AgCl (140) (141), over CuCl,, PbCl,, or 
NiCI; at 450-750° (141), over heated AuCL (142), or through boilg. SbClj (143), or over 
chlorides of l’t mctaLi (111) Fee indie, refs.] 

From various chlorinated hydrocarbons. From CCU. [For studies on formn. of C 
from CC1» (3:5100) during use of latter as fire extinguisher fee (140) (S4) cf. (147) (3GS): 
for patents on repression of formn. of C in such use sec (148) (149) (150) d. (3GS); for formn! 
of V from CCU fire extinguishers on Mg sec (151); for phosgene content of smoko from 
Berger mixt. (Zn + ehlorohydrocarl>ons) see (152).] 

(For formn. of C from CC1« with Oj in light of 2537 A (153) or with atomic oxygen (154) 
see indie, refs.) 

(For formn. of C from CCU by chemical oxidizing agents such as O; over white-hot Pt 
(155), air over CuClj or 1YCU at dev. temp. (15C), GeO; (157), chromic add (1) (15S) 
pyrwilfuryl chloride (1 mole) + sulfuric acid monohydrato (2 moles) on wnrrainir fiut 
(I.V1) (ICO) (1C1) (162) (103) sec indie, refs ] K 1 1 

(For formn. of C’lrom CCU by pawing with CO; over pumice at 350° (1C1), by htg. with 
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ZnO at 200® (164), with PjOs at 200-220® for 2 days (165), or over gypsum at 900® {166}, 
or even by htg. with a little aq. in s.t. at 250° {220} see indie, refs.] 

From CHClz . (For an extensive account of fonnn. of C from CIICI 3 (3:5050) by oxidn. 
in air and light see (167). Note that such oxidn. is not effected by air in absence of light, 
nor by light in absence of air {168}. With limited air in sunlight CHCU reacts according 
to equation CHCU -f O — * COCI 2 + HC1, but with excess air in sunlight in sense 2CHCU + 
50 — * 2 CO 2 + 3 CI 2 + H 2 O (169). Note that CHCU + air over dry KOH gives some C 
(170). For studies on photochem. oxidn. of CHCU (171} in tropical sunlight {172} including 
search for possible intermediate peroxides {173} {174} see indie, refs. For studies of Clj- 
eensitized photochem. oxidn. of CHClj see (175} {176} {177}. For oxidn. of CHCU by 
atomic oxygen see (154J.J 

[For formn. of C from CHCU (3:5050) by shaking with siloxen + excess O 2 (178), by 
action of O 3 (179) (180), by passing over CuO at 350-550° {181} or gypsum at 900° (166), 
with K 2 O 2 O 7 + H 2 SO 4 (!) {158), with CISO 3 H at 120° (187), or during explosion of CHCU 
with alkali metals (182) sec indie, refs.] 

From CliC^CCh. (For formn. of C from tctrachloroethylene (3:5460) during Clr 
sensitized photochem. oxidn. sec (183) (184) (185).] 

From ChC=CHCl. (For formn. of C from trichloroethylene (3:5170) with air or Oj 
see {186}.] 

From various compounds containing the trichloromethyl group. (For formn. of C from 
trichloroacetaldchyde (chloral) (3:5210) by CU-sensitized (188) or Brrsensitized {189} 
photochem. oxidn. with O 2 at 70-90°, with CI 2 in sunlight (190), or with A1CU on warming 
{191} see indie, refs.] 

[For formn. of C from trichloroacetic acid (3: 1150) on htg. with ZnCU (192), on illuminat- 
ing dry acid in pna. of air (193), or on electrolysis of aq. soln. (194) sec indie, refs.; from 
trichloroacetyl chloride (3:5420) at 600° (195); from tricbloroacetonitrile in air (196); 
from trichloroacetyl hydrogen peroxide on wanning (200); from trichlorobromometbane 
+ Br 2 + O 2 in light (197) see indie, refs.] 

[For formn. of C from di-(trichloromethyl) carbonate (triphosgene) (3:1915) on distn. 
(198), htg. at 200° in s.t. (199), or on mixing with charcoal and htg. just above m.p. (78°) 
(198) see indie, refs.; from trichloromethyl chloroformate (diphosgene) (3:5515) on htg. 
above 300° (200) (209) or on contact with activated carbon, charcoal, or iron oxide at ord. 
temp. (198); from methyl trichloromethyl carbonate [BeiL III-17, IIIi-(8), IIIr(W)]» 
b.p. 57-58° at 17 mm. (204), D\ 7 - 1.5228 (204), nj? = 1.4487 (204), on boilg. at ord. 
press. (202) or on warming with A1CU (203) (204); from ethyl trichloromethyl carbonate, 
b.p. 78° at 19 mm. (204), Of = 1.4205 (204), = 1.4450 (204), or from w-propyl tri- ( 

chloromethyl carbonate, b.p. 93° at 12 mm. (204), Z^° = 1.359 (205), re?? = 1.4451 (205), 
on wanning with A1C1 3 (203); from isoamyl trichloromethyl carbonate, b.p. 120° at 23 mm. 
(204), Z)f 0 = 1.2644 (204), re!? = 1.4466 (204), phenyl trichloromethyl carbonate [BeiL 
VIi-(88)], m.p. 70.5° (204), or p-tolyl trichloromethyl carbonate (206) on warming with 
aq. (but not with aq. NaOH) (206); from 6w-(trichlorometbyl) oxalate (Beil. IU-17] at 350- 
400° (207); or from trichloromethyl perchlorate (208) see indie, refs.] 

[For formn. of C from trichloronitromethane (chloropicrin) [Beil. 1-76, Ii-(20), lr(41)l 
in u.v. light (210), on boilg. (at 112°) under ord. press. (211), on passing with HCf over 
pumice at 400" (212), or on treatment with fuming H-SO 4 (20% SO 2 ) at 100° (213) see 
indie, refs.] 

From miscellaneous sources. [For formn. of C from CO 2 + CC1< (3:5100) + cat. at 
elevated temp. (225), from CS 2 with aqua regia (214) or CUO (215); from COS with CU 
at red heat (1); from COS over fused CuCU (1) or through boiling SbCU {!)# fr° m 
phosgene with air or O 2 under various conditions (216); from anhydrous NajCOj wit 
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PCI* (217); from pentachloropropionyl chloride (3:0-170) with AIClj at CO'* (21S); from 
oxalyl (di)cb!oridc (3:5000) at COO 0 or with AIClj in CS* on warming (219) sec indie, refs J 


CHEMICAL BEHAVIOR OF 0 

Pyrolysis of C. 0 on heating above 300° decomposes in tiro ways: (1) into CO + CI« 
(CO equilibrium) and (2) into COj + CC!| (CO* equilibrium). The extent of these 
reactions together with the influence of various factors has been extensively studied. 
(For a concise summary of earlier work sec the review of Dyson (II); for many important 
details see the original references represented by (225) (221) (222) (5) (135) (0) (223) <224).| 
Photochemical decompn. of C, |0 on exposure to short-wave u.v. light decomposes 
yielding (105) (22G) CO + Cl?; for more recent studies of this photochem. decompn. see 
(227) (22S) (229) (230) (231); for application to problem of separation of isotopes of Cl; 
see (232). 1 

Electrolysis of C. IC or a soln. of AIClj in C upon electrolysis gives (233) CO + Cl; ) 

Behavior or C with Inorganic Reactanth 
Reduction of 6. )C 4- II; in u v. light at 10° gives CO -f HCI + traces of formaldehyde 
(1 :0H5) hut at h0* gives CO + CO; + CH< + HCI (234). — £ + II* over Fd or Xi on 
pumice, or over vanadium carbide, at 300—150* gives (235) cf. (23G) CO + HCI + small 
amts, formaldehyde (1.0145) cf. (229).) 

Oxidation of C. [For study of photochem. otidn. of 0 sec (230).) 

Hydrolysis of C. Contrary to earlier refxirts 0 with «q. is almost instantly hydrolyzed 
but the rate is influenced by the manner in which contact is effected and whether the nq. 
i« in vapor or liquid state. (For studies on the hvdrol. of C see (237) (4) (9fl) (23S); for 
study of rate of hydrolysis in Uioxane ut 23* (239) or in toluene at 25* and nt 45* (240) 
*ce Indie, refs.) 

Beharlor of t with metal oxides, sulfides, or phosphates. (C* with metallic oxides on 
htg. nt 250-<V10* (drjM-ndmg upon the metal) gives the rorresp. metal chloride which in 
some cases, e g , I’rClj. ThOn readily sublimes m pure form; for examples of this reaction 
see (2JI) (212) (213); for me in prrpn. <J AIClj sec (219).) 

(0 on htg. with metal sulfide* pns (21G) COS (Itril. IIM.11, JH r (Gl) t IH--(l0t)l, 
l»p. -50.2* (211), Ip. -13S.2* (211) (u'e w itli CV1S in prepn. (213)), and the metal chloride 
cf. (211)) 

H*‘ on htg. with certain phrapl-ates (2 17) gives CO* -f 1*001* -f metal chloride (u«e in 
pn-pn. of HKIj t-’lMbl 

An*!oc« Ot C. CtS^n’J f.\v*idr. (This compound, b.p. — fvU* (250), m.p. —114 0* 
(iVt). has I ^rn pTTjil fn.m AgF- + CO (25n), l\ -j- CO (251) ef. (350), or from acetone 
with F* (252), but U r.'it Ut n n-j'utrd from £. Note that 0 with HI’ nt SO* A rul 2V1 
!b ,**j in. in Cu I -mb give* {25-.V>'' f jwld (253)) earl-unil rhWofluoride, COC1F, bn. 
-42*, m p. 13V* (2.VS) | 

It' with IlHrjnt 150* (r.t)orwith AlFr, (255) pvrs rarix^nlbmmidr 
Iw-.l III-iH IMi-r»h 111^(75), l»ut thi* pn«I. i« letter prr;*!. from CH.*< by oxida with 
Il^i (2V) (257) (25*.) (f<* itudy c i pbn;«» t r*r.iral «n*[n. w (259)); (or nud>e* 
if structure f.Y.) »n) pynl,v»:« pco) (2*1) (2CJ) v-r in ».<• ref. } 

ryi**tt rn.w wsipsial, bp (2T2J), /q 3 *• 1.J21 (2<yj) t w? 3 - 

1 7*919 (.*«). hw l'w;*l fn«l ner*<tfie**^M,e*ri<,t :r t.rari,J by 

rr.l) to ,!,4vr-hr.no'^ JF-d I-(4M}j. t.Vnre | Q daittyWH^tas.*^ 

»rvt«.s.sr.P ^er'jl o*r*!e f.v.1) »*, thm KO-WJ* 
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210-220 mm . {263) cf. {265). For formn. using propionyl flnstead of acetyl) derivatives 
see (266).] _ _ . 

Behavior of C with inorganic acids. [C with HF as directed (250) (see analogs of C 
above) gives carbonyl chlorofluoride. — C with HBr does not react even at 200° {267}. — 
C as liq. does not react with HI, but C as gas reacts with HI gas even at room temp, with 
sepn. of I 2 (267).] 

Behavior of C with inorganic salts. [C with KI or Nal in acetone solns. gives CO + I 2 
(use in detn. of C {91} {92) (93)).] 

[The behavior of AICI 3 with C has been extensively studied; for studies of solns. of AICI 3 
in liq. C from viewpoint of vapor pressure (26S), density {269), and conductance (270) 
see indie, refs. — For general studies of liq. C as solvent (271) {272} including studies on 
system C + CU (273) and on phosgeno salts such as calcium phosgeno-aluminate (274) 
(275) and others (276) see indie, refs.] , , 

Behavior with various inorganic nitrogen compounds. With Nil 2 . [C in Igr. (277) or 
C 0 H 6 (278) gives urea, biuret, cyanuric acid, cyamelide, ammelide, etc.; C as gas with NH 3 
as gas gives urea {279} cf. (280) (143), guanidine, cyanuric acid (2S1), and cyamelide (2S2). 

- — For reaction of C in toluene soln. with aq. NH 4 OH os a source of isocynnic acid see (283). 
— Note also that G with sodamide reacts in cold in sense COClj + 3 NaNH 2 —* NaNCO + 
2NaCl + 2 NH 3 , but at about 250° in sense COCI 2 + 5NaNH 2 — * Na 2 N — CssN 4- 2NaCl + 
NaOH + 3NH 3 (284).] 

[C with NH 4 CI at elevated temps., e.g., 200-400°, gives (2So) (2S6) carbamyl chloride, 
NH 2 .CO.Cl [Beil. III-31, HIi-(15)], b.p. 61-62° dec. (285). — For study of analogous 
carbamyl fluoride and carbamyl bromide (previously unknown) see (287).] * ‘ 

With hydroxylamine. [For studies on behavior of C with NH 2 OH see (2S8) (2S9) ] 

With hydrazine: [C with 1 mole hydrazine would be expected to give N-aminocarbamyl 
chloride, NH 2 .NH.CO Cl, but this compound appears to be unknown; C with 2 moles 
hydrazine should yield iV.N'-diaminourea (carbohydrazide) [Beil. HI-121, IHi-(57), 
IH2-(96)], but this compound has not been reported as prepd. by this method.] 


Behavior of C with Organic Reactants 

With hydrocarbons. [For studies on photochem. reaction of C with alkanes (290) or 
with cycloalkanes (291) or with aliphatic or alicyclic acid chlorides (292) as a means of 
replacement of hydrocarbon H atoms by the CO.C1 group see indie, refs, — For reaction 
of C with satd. nonaromatic hydrocarbons in pres, of cat. yielding ketones see (293). — - 
Note also that C with CH 4 + H 2 + cat. is claimed (236) to give acetaldehyde (1:0100).] 
C with aromatic hydrocarbons in pres, of a Friedel-Crafts' type cat. condenses according 
to conditions with either one or two moles of hydrocarbon yielding, respectively, the corresp. 
acid chloride or ketone. No attempt can be made here to collect the reported cases 0 
these types since the many acid chlorides contained in this book afford numerous example. 

[C with ethylene + AICI 3 in CS 2 adds to the unsatd. linkage giving (295) (296) (297) {29 1 
/5-ehloropropionyl chloride (3:5690) although the method has been questioned (299) (300). 
— C with propylene + AICI 3 as directed (301) gives 0 -chloroisobutyryl chloride (3:9101)-] 
[C with acetylene (302) or acetylene homolog 9 (303) gives complex condensation produc 
suitable for molding.] . 1 _ 

With alcohols. C with alcohols reacts according to circumstances with either 1 mo e 
alcohol giving the corresponding chloroformate (chlorocarbonate) esters, or with 2 mo es 
alcohol giving the corresponding carbonate ester. The countless known cases . canno 
here be cited in detail but the following examples are given; see also the summary of Dyson 
(308). • 



513 


LIQUIDS WITH D\° > 1.15 


3:5000 


C with MeOH (1:0120) gives (301) methyl chloroformate (3: 5075) q.v. and/or dimethyl 
carbonate (1 :304G); C with EtOII (1 :6t30) gives ethyl chloroformate (3:7295) q.v and/or 
diethyl carbonate (1 : 3150) ; C with n-PrOH (1 : GI_50) gives n-propyl chloroformate (3 : 7540) 
qv. and/or di-w-propyi carbonate (1:3373); C with isopropyl alcohol (1:6135) gives 
isopropyl chloroformate (3:7405) q.v. and/or di-isopropyl carbonate (1;3261); C with 
n-butyl alcohol (1:6180) gives n-butyl chloroformate (3:79S0) q.v. and/or di-n-butyl 
carbonate (1 3626) , C with isobutyl alcohol (1 : 6165) gives isobutyl chloroformate (3 : 7760) 
q.v. and/or di-isobutyl carbonate (1:3501), C with n-AraOH (1:6205) presumably gives 
n-amyl chloroformate (3; 9380) q.v., but di-n-amyl carbonate appears to be unreported; 
C with isoamyl alcohol (1 6200) gives isoamyl chloroformate (3 '8215) q.v. and/or di- 
isoamyl carbonate (1 . 3937). 

C with ally! alcohol (1:6145) gives allyl chloroformate (3:7487) q.v. and/or diallyl 
carbonate; 0 with cyclohcxanoi (1.6-415) gives cyclohexyl chloroformate (3:5770) q.v.; 
C with benzyl alcohol (l 6480) gives benzyl chloroformate (3.9565) q.v, — (For analogous 
reaction of C with unsaid, monobydne alcohols such as mctbaiiyl alcohol, crotyl alcohol, 
etc., see (305).] 

0 with monohydroxycthers gives analogous products: e-g , C rritb 0-incthoxyethanol 
(1 : 6105) gives fbmethoxy ethyl chloroformate (3:9140) q.v; C with /Pethoxycthanol 
(1.6110) gives £-ethoxyethyl chloroformate (3 92SO) q.v. — [ For reaction of 0 with 
polyhydroxycthcrs such as chethylcnc glycol (1:6525), tnethylcne glycol (1:6538), tetra- 
cthylcne glycol, etc., givingcorrcsp. 5w-(chloroformatcs), sec (306).] 

(For study of behavior of G toward various alkali alkoddes see (307) ] 

(Note that C as hq reacts with cnof form of acetone (1:5900) in hr. at room temp, 
giving (330) isopropcnyl chloroformate (3:735S).] 

With phenols. The reaction of 6 with phenols is more sluggish than with alcohols, and 
the correap. diaryl carbonates arc usually obtained from C with 2 moles of the correspond- 
ing sodium phcnolatc cf. (30$). 

[C (as liquid) with phenol (1 : 1420) in s.t. at 140-350® (309), or C in toluene (310) or 
Irieldoroethjlenc (3.5170) (311) with aq. phenol (311) or aq Na phcnolatc (310), or Cl 
with Na phcnolatc in toluene (312), or C with 10% nq. Na phcnolatc at 30° (313) gives 
(yields: 45% (312), 44% (313)) phenyl chloroformate (Bed. VI-159, VMSS), Vrr(l57)I, 
b.p. 97-9S* at 25 tom. (410), S3-S4® at 12 mm. (313), n)} « 1.5180 (313) ; for use as ncylating 
agent fee (314) ] 

|C in toluene shaken with a solo, of o-crcsol (1 • 1400) in aq NaOH (310) (315) gives 
o-tolyl chloroformate (Bed. VI-356], bp. 119* at 33 asm. (310), 114" at 25 mm. (3I0J. — 
C in toluene shaken with a soln. of tn-crcsol (1:1730) in aq. NaOH (315) gives m-tolyl 
chloroformate (Beil VI-379], b p. 103* at 22 mm. (315). — 0 in toluene shaken with a Bain, 
of p-cresol (1 . 1410) in aq. NaOH (315), or C passed as gas into aq. Na p-ercsofote below 
10* (3IC), gives (78-80% yield (3IC)) p-tolyl chloroformate (Beil. VI-39S, VI r (3SO)j, 
b.p. 10S* ot 30 mm. (315) (316).] 

Counties? other phenols behave with C in gcocmlly similar fashion but cannot be detailed 


With carboryllc and sulfonic adds. O with carboxylic acids or sulfonic acids or their 
salt? at elevated temps, or in pres, of tertiary bases effects conversion to the corresponding 
earbotj lie acid chlorides orculfoay! chlorides. 

tr. f „ C with AcOH (l : lOlOWt 110-1=0” (317), or at 100” over McCl, on dintomaocom 
rattii MIS) cf (310) (320), or C with XaOAc ot 120' under pros. (321), or C with AcjO 
(1:1015) + cot. (3=) pi vc acetyl chloride (3: 7055), — C with chloroacctic ocid (3*1370) 
over .clivxlrd corlroit at 200* phea (323) chlormcetj! chloride (3:5335). —0 „ith on- 
hjdrouo oxalic acd (1:0535) in pros, of tertiary aminra jiclJa (32!) oxatyl (di)cHoridc 
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(3:5060). — C with cinnamic acid (1:0735) in pres, of tertiary amines yields (324) ein- 
namoyl chloride (3:0330). — C with phenoxyacetic acid_ (1:0680) in pres, of tertiary 
amines yields (324) phenoxyacetyl chloride (3:8790). — C with Iauric acid (1:0605) at 
140-150° gives (85-90% yield (325)) lauroyl chloride (3:9853). — C with palmitic acid 
(1:0650) at 140-150° gives (70-75% yield (325)) pahnitoyl chloride (3:9912). — C with 
stearic acid (1:0660) at 140-150° gives (70-75% yield (325)) stearoyl chloride (3:9960). — 
C with oleic acid (1:0565) gives (325) oleoyl chloride (3:9940).] 

(C with benzoic acid (1 :0715) at 140-200° (326), or in pres, of tertiary bases or their 
salts (324), or C with AgOBz in s.t. at 100° (327) gives benzoyl chloride (3:6240). — C 
with salicylic acid (1 :0780) in toluene (328) or in C6H 6 in presence of tertiary bases (324) 
gives salicyloyl chloride (3:0085). — C with furoic acid (1:0475) under press, at not 
above 100° gives (329) furoyl chloride (3:8515).] * 

(Many other cases including sulfonic acids, e.g , (324), cannot be detailed here.] 

With amines. TVith primary amines. C with primary amines reacts in various ways 
according to conditions to yield N-alkyl (or aryl) carbamyl chlorides, N-alkyl (or aryl) 
isocyanates, or N,lV'-dialkyl (or aryl) ureas. Examples of these types of reaction are 
included below'. 

(C with GHjNHj.HCl at 250-300° gives (2S5) (331) N-methylcarbamyl chloride (Beil. 
IV-64]; for stabilization of this prod, by formn. of insol. compdg. with AlClj, etc., see (332); 
note that treatment with CaO causes loss of HCl giving (285) methyl isocyanate (Beil. 
IV-77, IVr(337), IV2-(578)], best prepd. by other means, e.g., from NaNs with Ac 2 0 (333) 
or AcCl (334) (335). — 0 with CH3NH2 in CeHe + aq. alkali, however, gives N,N'-d 1- 
methylurea (Beil. IV-65, IVi-(331), IVjt-(568)), m.p. 106°.] 

[G with CsHsNHa.HCl at 250-300° gives (285) N-ethylcarbamyl chloride [Beil. IV- 
114]; note that treatment of this prod, with CaO causes loss of HCl giving (285) ethyl 
isocyanate (Beil. IV-122, IVi-(357), IV r (613)], b.p. 60°.] 

[C with other primary aliphatic or cycloaliphatic amine hydrochlorides under conditions 
such that HCl is removed from reaction mixt. gives corresp. isocyanates (336) cf. (337).] 

[C with aniline - hydrochloride presumably yields N-phenylcarbamyl chloride (Beil. 
XII-346, XH!-(230)], m.p. 5S-59", but this compound is usually prepd. by other means 
(338) (339) since it readily loses HCl at 90-100° or by action of aq. or aq. alk. (340) giving 
phenyl isocyanate; for stabilization of N-phenylcarbamyl chloride by formn. of molecular 
compound with AJCI3 see (332). — C in dry aniline (341) or aq. aniline (342) (96) gives 
IV.N'-diphenylurea (carbanilide) [BeiL XII-352, XIIr(233)], imp. 238°; for use of this 
reaction as method of quant, detn. of C see (94) (95) cf. (91). — C with fused a n i lin e HCl 
or carbanilide (343), or 0 with aniline HCl in CeHj at 120° under press. (344) cf. (337), 
gives phenyl isocyanate (Beil. XH-437, XIIi-(259)], b.p. 166°.] 

C with countless other aroxn. prim, amines behaves in generally similar fashion but 
details cannot be included here (however, for reaction of C with p-nitroaniline in EtOAc 
soln. giving N-p-nitrophenylcarbamyl chloride which on recryatn. from CCI4 loses HCl 
yielding p-nitrophenyl isocyanate see (345) (346) (347)]. 

With secondary amines. (C with (CHjIjNH in C$He at 0° (348) (349), or C over fused 
{CH 3 ) 2 NH HCl (350) (351), gives N.N'-dimethylcarbamyl chloride [BeU. IV-73], b.p. 167° , 
which with dimethylamine in CgHs yields (349) N,N,N',N -tetramethylurea [Beil. 1V-74, 
rVj-(335), IVs-(574)], hquid, b.p. 177°.] 

(C with (C2H 5 ) 2 NH.HC1 at elev. temp. (350), or with (OsH^NH in C e H 6 (352), gives 
N.N-diethylcarbamyl chloride (BeU. IV-120, IV2-(611)], liquid, b.p. 186-190°, which with 
diethylamine gives (353) cf. (354) N,NJV',N-tetraethylurea [BeU. IV-120, IV2-(611 )j, 
liquid, b.p. 210-215“.] _ (< 

[C with piperidine HCl would be expected to give N-piperidylformyl chloride ( penta- 
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metbytenecarbamyl chloride ") [Beil. XX-541, b.p. 237-238°, but this compound has been 
reported only by other means.] 

C with aromatic secondary amines behaves in generally analogous fashion but cannot 
be detailed here. 

With tertiary amines- [C with W,A T -dimethylanilme at ord. temp, is churned {355} (356) 
to give 4,4'-6w-(dimethylamino)ben2ophenone (" Micbler’s ketone '*) [Beil. XIV-89; 
XIVi~(391)], m.p 174°. However, C passed into boilg 17,17-dimethykmUne evolves 
CH3CI (3:7005) and gives (almost quant yield (357)) A^A'-dimethyl-A , ,A r '-<iipheiiylurea 
[Bed. XII-418, XIIj-(25l)], m.p 121*. — Similarly, 0 with boilg. A r ,iV-cbethyIamhne 
evolves C2II5CI (3.7015) and gives A r ,AT'-<hethyi-A’,A r '-diphenylurea [Beil. XH-422[, 
m p. 79° 1 

(For use of C m eepn. of a mixture of aniline, A r -ethy!amhne, and A^Y-diethylamUne 
see {361}.] 

With arylhydrazina (0 in toluene added to cold ether coin of phenylhydrazme gives 
{358} 1 ,5-diphenylcarbohydrazide (“ diphenylcarba2ide ”) [Beil XY-292, XVi-(72)J, 
m.p 175-175 5° u e. when pure (359} For use of this reaction, followed by CuS0« treat- 
ment of the resultant product, as a delicate test for C see {78}.] 

With other nitrogenous organic reactants [For a concise review of behavior of C with 
other nitrogenous classes such as amides, amidoximes, thioureas, thiosemicarbazidea, etc., 
see the review of Dyson {360). ] 

With hexamethylenetetramine. 0 with hexamethylenetetramine in CHCL gives {362} 
(363) (364) a compound of compn C^CjHuNi, m p. 187-190° dec., {363} 196-197° from 
MeOH (364). — [For use of hexamethylenetetramine in paints protective against C see 
(365); for use of alumina or silica gels contg. hexamethylenetetramine as absorbents for C 
see <3661 1 
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3:5005 1,1-DICHLOROETHYLENE B 2 C=C— Cl C2H2CI2 Beil. I-18G 

(Vinylidene (di)chloride; 1 Ii-( 77) 

nnsym.-dichloroethylene) I 2 -(158) 

B.P. 31.7° at 760 mm. (1) F.P. -122.1° (1) D 1° = 1.2129 (1) r® - 1.4249 (1) 

Care must be taken to avoid confusion of C with vinyl chloride (3:7010), with 1,2- 
dichloroethane (ethylene (di)chloride) (3:5130), or especially with the isomeric com* 
pounds a«-l,2-dichloroethy!cne (3:5042), frans-1, 2-dichloroethylene (3:5028), or their 
ordinary mixture (3:5030). 

- C when pure is colorless liq. with mild and characteristic odor; note, however, that at 
temps, above 0° and especially in pres, of oxygen or other cat. C polymerizes to a white 
powder insoluble in the monomenc C. (For much further comment on' polymerization 
see below.) 

PREPARATION OF C 

[For prepn. of C from 1,1,2-trichloroethane (3:5330) by elimination of 1 HCI with ale. 
KOH (2) (by this process C was initially prepared (3)), or with excess aq. Ca(OH)s at 
70-80° (90% yield (4)) (5), or with aq. or ale. NH 3 at ord. temp. (100% yield (7)), or with 
Na in dry ether (36) sec indie, refs.; from 1,1,1-trichloroethane (3:5085) with excess aq 
Ca(OH) 2 at 70-80° see (4) (5); for formn. of C (as by-product of the isomeric 1,2-dichloro* 
ethylenes (3:5030)) from trichloroethanc by catalytic pyrolytic dehydrochlorination see 

(6).j _ 1 ; 

[For prepn. of C from 1,1,1,2-tetrachloroethane (3:5555) by loss of HCI by actn. of 
aq. -J- Fe, Zn, or Cd on warming under reflux see (8); from l-bromo-l,l,2-trichIoroethane 
by loss of Br-Cl with Zn dust + boilg. ale. see (37).] 

[For formn. of C (together with vinyl chloride) from ethyl trichloroacetate (3:5950) 
by actn. of Zn in ale. see (9).] 

. [For formn. of Cl (20% yield) from 1,2-dichloroethane (ethylene (di)chloride (3:5130) 
with Cl 2 in pres, of AlCb/NaCl/ FeGb at 400-480° Bee (10); note that some 22% 1,2- 
dichloroethylenes (3:5030) + 29% trichloroethylene (3:5170) + 29% higher chlorination 
prods, are also formed.] 

PURIFICATION AND STABILIZATION ,OF MONOMERIC C 
[For purification of C by distn. as an azeotrope with MeOH, followed by removal of 
the latter by extraction with aq., see (11).] 
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Many compels, recommended as stabilizers or polymerization inhibitors for mono- 
meric 0 have been described in patents: e.g. } see {12} {13} (14) (15) {16}. 

CHEMICAL BEHAVIOR OF MONOMERIC C 
C + chlorine. fC with CI 2 at 25-35° in pres, of absence of cat. adds 1 mole halogen 
giving (85-92% yield (17)) 1,1,1,2-teJtrachIoroethane (3:5555).] 

C -f- bromine. C with Brz adds 1 mole halogen yielding {18} l,l'dkhloro-l l 2 -dibromo- 
ethane (Beil. 1*93], oil, b.p. 175° at 700 mm. deeg., 65° at 13 mm., f.p. —66.85°, D| 5 = 
2.2203, Df = 2.2449, Z>J 5 = 2.2695, ng = 1.55930 (18). 

C 4- hydrogen chloride. C with dry HC1 gas at 25-35° in pres, of AlCIj or FeCL adds 
1 mole HC1 giving (85-90% yields {19} {20}) 1,1,1-trichloroethane (3:5085). 

C + hydrogen bromide. The addition to C of HBr appears to be unreported. 
Polymerization of C. Polymerization of C either with itself or with other cpds. (es- 
pecially other substituted ethylene derivs.) leads to a large group of industrially important 
materials broadly designated as “ vinyhdene polymers ” Certain plasticized and stabilized 
copolymer compositions have been named “ Saran." [For extremely valuable compre- 
hensive reviews of this general field see (1) {21 J (22); in view of the comprehensive surveys 
and prior literature (including patents) references given (especially in {1)), the following 
text will in general include only citations bidcc 1942.] 

0 when carefully purified and free from oxygen polymerizes only very slowly; however, 
in the pres, of various catalysts, notably peroxides, polymerization readily occurs (for 
amplification see {!)). 

[For patents involving polymeric C from viewpoint of purification {23}, storage of super- 
cooled material (24), heat treatment to increase tensile strength {25}, improvement of 
stability to light and heat {26} {27) (28) (29), or coloring (30) sec indie, refs. — For etuches 
on structure of fibers of polymeric 0 see (1) (31). — For identification of common comml. 
plastics (including “ Saran ” and “ Velon ") see (32).] 

[For review of copolymerization of C see (1); for copolymerization with butadiene (33), 
with vinyl chloride or vinyl acetate {34), with styrene, acrylonitrile, various methacrylates, 
etc. {35), see indie, refs,] 

3:6005 (1) Reinhardt, Ind. Eng. Chem. 35, 422-428 (1043). (2) Brockway, Beach. Pauling, 
J. Am. Chem Soe. 67, 2G95 (1935). {3) Regnault, J. prakl. Chem. (1) 18, 82-85 (1839): Ann. 

chim. (2) G9, 155-159 /.»t- "... •- - -- 

5314 (1932)- French 
520, 004, July 4, 1929 


Favorsky, J. Russ. I 

{to Dow Chem. Co.), ■ 

{11} Taylor, Horsle 

(12) The Distillers C 

(13) Coleman, Zembt 
C~A. 33, 7318 (1939). 

Nov. 8, 1938; Cent. 1 

2,136,317, & 2,130.34 . , . ■ , ....... . , .. iv , ( 

{10) Britton, LcFerre (to Dow Chem. Co), US. 2,121,009, & 2,121010 & 2 nit 
2.121.012, Jan. 21. 193S. Cent. 1938, II 2497; C.A. 32, 585G (1938). (17) I G Ger 53DA.I0 
July 31. 1931; Cent. 1931, II 1020; CJi. 26. 355 (1932). {18) van de Write BuU^aoad'reru 
Btlg. (5) 10. 99 (1924); Cent. 1921. II 303- BuU. toe. chim. Belg 34, 10-21 09*k\. C At? /«?& 
(1925). (19) Nutting, Huscher (to Dow Chem. Co.), U.S. 2,209,000, July 23, KJ40, C<n(.’l 9 lO, 
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II 3703; Cut. 35, 140 (1941). (20) I.G., Ger. 523.436, April 23, 1931; Cent. 1931, 1 3607; CM 
25, 3362 (1931). 

(21) Goggin, Lowry, Ind. Eng. Chem. 34, 327-332 (1942). (22) Goggfns, Ind. Eng Ckm-, 
Nevs Ed. 18, 923-924 (1940). (23) Britton, Taylor (to Dow Cbem. Co.), U.S. 2,235,796, 
March 18, 1941; CM. 35, 4040 (1941). (24) Wiley (to Dow Cbem. Co.), TJ£. 2,320,112, May 
25, 1943; CM. 37, 6378 (1943). (25) Williams (to Dow Cbem. Co.), U.S. 2,309,370, Jan. 26, 
1943; C.A. 37, 3860 (1943). (26) Matheson, Boyer, Stone (to Dow Chem. Co.). U.S. 2,258,lSS, 
Oct. 7, 1941; CM. 36, 857 (1942). (27) Hanson, Goggxn (to Dow Chem. Co.), TJ.S. 2.273,262, 

Feb. 17, 1941; C-A. 36, 3S09 (1942). (28) Matheson, Boyer, Coleman (to Dow Chem. Co.), 
U.S. 2,287,189, June 23, 1942; Cu 1. 37, 201 (1943). (29) Boyer, Matheson, Moyle (to Dew 
Chem. Co.), U.S- 2,344,489, March 21, 1944; C.A. 33, 3293 (1944). (30) Hanson (to Dow 

Chem. Co.). U.S. 2.251.4S6, Aug. 5, 1941; CM. 35, 7070 (1941). 

(31) Fuller, Baker, J. Chem. Education 20, 9 (1943). (32) Nechamldn, Ind. Eng. Chen , 
Anal. Ed. 15, 40-41 (1943). (33) Hopff, Kautenstraucb (to I.G.), Ger. 731.9S2. Jan. 2S, 1943; 
CM. 38, 894 (1944). (34) Scott, Seymour (to Wingfoot Corp.), UB. 2,328,748, Sept. 7, 1913; 
CM. 38, 1051 (1944). (35) Arnold (to du Pont Co.), U.S. 2,278,415. April 7, 1942; CM. 36, 
4939 (1942). (36) Brunner, Brandenburg, Ber. 10, 1497-1499 (1877); 11, 61-62 (1878). (37) 
Kharasch, Norton, Mayo, J. Org. Chem. 3, 53 (1933). 


3:5010 DICHLOROACETYLENE Cl— C=C-C1 CjCI; 

(1,2-Dichloroethyne) 


BeiL I - 245 
Ix-(106) 
1 ^( 222 ) 


B.P. F.P. 

32-33° at 748 mm. (1) (2) (3) -C6 to -64.2° (1) = 1.261 (9) 

29° cor. at 743 nun. (4) - 1.42790 (9) 


Colorless oil which ignites in air and explodes even on stirring; however, its 5-10% solo- 
in ether is safely handled (4). 

(For prepn. of C from acetylene -f aq. alk. KOC1 6oln. under N« see (1) (2) (3); from 
1,1,2-trichloroethylene (3:5170) in Nj at 130° over solid granular KOH (65% yield (4)) 
see (4) (5) (9); from 1,1,2,2-tetrachloroethane (acetylene tetrachloride) (3:5750) with 
KOH in xylene under N 2 (can be carried out as a Iect. expt.) see (6) (9); for formn. of C 
from barium salt of a,0,jS-trichloroacrylic acid (3:1840) by htg. in Hi see (13).] 

C forms with diethyl ether a molecular cpd., C.CUHeO, eas. decomposed by aq. into ita 
components (5); for D and n of ether solns. of C see (9). 

C on combusion yields CO, CO*, COCl» (4) together with other products (5). 

(For use of C in extraction of coffee see (7).] 

C in CCL treated 9 hrs. with strong Cli/CClj soln. jpves (1) on evapn, hexachloroethane 
(3: 4835), m p. 187° in s.t. (1). 

C on passing into Brn/aq. fields (1) a heavy oil which on stdg. under the excess reagt. 
solidifies to cryst. of l,2-dichloro-l,l,2 l 2-dibromoethane; sfter recrystn. from ale., m-P- 
209-210° dec., with yellowing at 200° (1). (Note that C in CCI4 treated with Bn/CCU 
can add 1 mole Brj giving (65% yield (4)) l,2-dichloro-l,2-dibromoethylene, b.p. 172° at 
760 mm. (8), Z>1 5 = 2.3036 (8), n}£ = 1.579S4 (8), m.p. +4-40° (8), 4.9° (4).] 

C with I» in ether (4) or CCli (5) gives slowly l,2-dichloro-l,2-diiodoethylene, cryst. 
from ether or pet. eth., m.p. 70° (4). (Another stereoisomer, m.p. 5-7°, is formed only 
to extent of 10 % and is removed by the solvent (5).] 

[For studies on behavior of C on polymerization (10), and its reactions with NHj (10), 
amines (10) (11), alcoholates (10), diethyl sodio-malonate (10), organic Mg compds. (12), 
ethyl diazoacetate (12), and NO* (12) see indie, refs.] 

3:5010 (1) Straus. Kollek, Heyn, Ber. 63, 1873-1876 (1930). (2) Straus. Kollek (to I.G.). 
Ger. 495,787, April 17, 1930; Cent. 1930, II. 1439. (3) J.G.. Brit. 333. 946. Sept. 18, 1930; Cent. 
1931, 1 523. (4) Ott, Ottenmeyer, Packendorff, Ber. 63, 1941-1944 (1930). (5) Ott, PaAen- 
dorff, Ber. 64, 1324-1329 (1931). (6) Metz, J. prakt. Chem. (2) 13 5, 142-144 (1932). Ul 
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French 725.338, May II, 1932; Cent. 1932, II 1713. (S) 
29, 307-308 (1920) (9) Ott, Bet. 75. 1517-1522 (1942). , 

(11) Ott, Dittus, Weissenberger, Ber. 76, 84-88 (1943) 
(1943). (13) Boeseken, C&mere, Vaslag Akad. Weten. 
8, 3296 (1914). 


3:5020 METHYLENE (DI)CHLORIDE 
(Dichloromethane) 


CH 2 C] 2 


Beil. I 60 
M 8) 
W3) 


B.P. 


F.P. 



41.4-42.2° at 760 mm. 

<11 

— 9G.O* (17) 

« 1.30777 (12) 



(10) (18) 



41.6° cor. at 760 mm. 

(2) 

-96.5° (19) 





(163) 



41.5° at 760 mm. 

(3) 

-9G.7° (19) Di* = 1.3181 

(23) 



(11) (20) 

1.31678 

(12) 

41.5° 

(4) 

-9G.8° (12) (19) 


n%* = 1.4220 (23) 

41.5” at 680 mm. 

(5) 

— 97.0° (21) (22) 


- 1.43239 (5) 

41.3-41,5° 

(6) 


Z)f2 1.3612 

(5) 

40.67° cor. at 760 mm. 

(7) 

Note 2. For in- 



40.4°-42° 

(8) 

fluence of very 

J>3? = 1.3361 

(15) 

40,1-40.3“ at 769 mm. 

(9) 

high press, on 


(24) 

40.1° at 760 mm. (10) 

f.p. of C see 

1.326 

(25) 

40.0° 

(HI 

(20). 

1.32578 (12) 


39.05 ° at 760 mm. (12) 
39.93-40.12° cor. (13) 

39.9 # at 736 mm. (14) 

39.8° at 760 mm. (15) 

39.5-40.1° (16) 

Note 1. For study of vap. 
press, of C over range —87° 
to +38° see (7). 


Z>1 5 = 1.33479 (12) 
Z>? » 1.3620 (23) 

«D 

For D\ over range 
t = *-100° to +40° 
sec (25); -273 to 
-194° see (10). 


= 1.4253 (25> 
1.4249 (13) 
1.4237 (2G) 
1.4234 (15) 

1.42721 (12) 

= 1.4361 (23) 


MISCELLANEOUS PHYSICAL PROPERTIES OF C 
Various Solubilitt Relations 

With water. C is only slightly soluble in aq. and readily volatile with steam. E.g., 
100 g water dissolves following amts, of C: 2.363 g. at 0° (27), 2.122 g. at 10° (27), 2.000 g] 
at 20° (27) (15), 1.969 g. at 30° (27). — For study of soJy. of water in 0 at 0°, 25°, and 30° 
see (28) (29); for study of reciprocal soly. of C and water see (30) (68). — C with BjO is 
claimed (35) to form a hydrate stable up to +2°. 

With organic compounds. ITor studies on soly. of C in 35 org. solvents of various types 
see (31); for soly. of C in cellosolve acetate (33), carbitol acetate (32) (33), diethylene 
glycol diethyl ether (32), tetraethylene glycol dimethyl ether (32), and tetraethylene glycol 
diethyl ether (33) see indie, refs ] 
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Binary Systems Containing C 

(See also azeotropes containing C) ‘ ( 

G 4* Cl*: for f.p./compn. data and diagram (various compounds and eutectics are formed) 
see (21). 

C 4- CzIIiCl (5:70/5): for f.p./compn. data and diag (eutectic, f.p. —149.7°, coots. 
31.7 ) wt. % C) see (17). — C 4* CHCh (.3:5050): for f.p./compn. data and diag. (eutectic, 
f.p. — 10S 4°, conts. 70 5 wt. % C) see (17); for data on b.p., D* 0 , and liq./vapor equilibria 
see (34). — € + CCU (3:5100): for data on b.p., D* 0 , and liq./vapor equilibria see (34). — 
G 4- 1,1 ,-dichloroethane (3:6035): for f.p./compn. data see (19). — C 4* 2 ,2-dichloropropane 
(3:7140): for f.p./compn. data see (22). 

C + isobtUyl bromide: for f.p./compn. data see (19). — G 4* methylene (di)bromide: for 
f.p /compn data see (19) , . , * v , 

G 4* methylene (di)iodide: for f.p./compn. data see (19). 

G 4- dimethylaniline: for D 5 5 and r»i> 8 for 0-100% C see (23); for f.p./compn. data and 
diagram (eutectic, m.p. —97.2°, conts. 91 wt. % C) see (168). 

Ternary Systems Containing C 
(See also azeotropes containing C) 

G 4* CHCh 4- CCl\: Bystem forms ternary eutectic, f.p. —111.4°, contg. 60 wt. %C + 
27.0 wt. % CHCI 3 (3:5050) 4* 13 0 wt. % CCU (3:5100) (17). 

Binary Azeotropes Containing C 

' G 4* IhO: C forms with aq. a const -boilg. mixt., b.p. 38.1°, contg. 98.5 wt. % C (68). 

, G 4* MeOH: C forms with MeOH (1 : 6120) a const.-boilg. mixt., b.p. 39.2° (4) at 760 mm 

(3) , contg. 92 wt. % (3), 94 wt. % (4) C. — G 4- EtOH: C fonns with_EtOH (l : 6130) a 
const.-boi!g. mixt., b.p. 41.0° at 760 mm. (3), contg. 96.5 wt. % (3) C. — C forms with 
formaldehyde dimethylacetal (1 : 0105) a const -boilg. mixt., b.p. 45.0° (36), contg. (36) 
•41 wt. % C, cf. (37). — G 4* acetone: note that this system forms no azeotrope; note also 
that C is the only known liquid which with MeOH (see above) gives a const. -boilg. mixt 
boilg. lower than acetone and at the same time not forming a binary azeotrope with acetone 

(4) . 

Ternary Azeotropes Containing C 
C 4- HiO 4- EtOH: forms no ternary azeotrope (6S). 

G 4- MeOH 4* acetone: this system forms no ternary azeotrope; for discussion see (4) (3S). 
G 4- CHCI 3 4- acetone: for discussion see (4). 

Other Physical Properties of C 

[For study of thermal conductivity of C see (39); for studies of heat capacity of C (40) 
as calculated from spectroscopic data (41) see indie, refs.; for studies of critical temp, of C 
(7) (15) (6) and method for its microdetermination (6) see indie, refs.; for ebulhoscopic 
const , viz., 2.6° for 1000 g. C, see (43).] 

[For studies of adsorption of C on wood charcoal at 25° and 50° (44) or on cocoanut 
charcoal over range —31.5° to 184° (45), on A1 (OH ) 3 gel (46), on Fe(OH)j gel (47), on 
CrsOa (48) see indie, refs ; C is preferentially adsorbed (42) by silica gel from its mixt. 
with CHCI3 (3:5050).] - • 

v [For study of attempt to separate isotopes of Clj by reversible fractional distn. of C 
see (49).] 
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Physiological Aspects of C 
G has low toxicity compared to other chlorinated hydrocarbon solvents; the maximum 
allowable couc. for 8 hrs. daily exposure is 500 p p m. (50}. {For study of relative toxicity 
of C see (51); for extensive study of industrial hygiene and toxicity of C_ (together with 
12 other chlorinated solvents (52}) (53} (50} see indie, refs.; for study of C upon running 
activity of male rat see (54}.} 

USES OF C 

G is widely used as a solvent, as a fluid for refrigeration processes, and for removing 
water from other organic materials; examples of all these aspects are cited below. 

{For study of utility of G as solvent for the ozoruzation of org. compds. see (10}; for use 
of G as solvent for the extraction of vitamin A (55) or of soy-bean oil (56) see indie, refs.; 
for general studies (15) (57) (58) and patents (59) (CO) (61) (62) (63) (64) (65) on use of C 
\n refrigerating machines and systems see indie, refs.; for use of C in detn. of water content 
of liquids (66) (67) or for prepn. of abs. EtOH (68) (69) (70) see indie, refs.] 

DETECTION OR DETERMINATION OF C 
{For detection of C in pres, of acetone (by means of Fujiwara color test with pyridine -f 
NaOH) see (71); for distinction of C from CHCL (3:5050) and from CCli (3:5100) by 
color tests see (72) (73) (also under ® below).} 

{For detn of C in blood by removal through aeration, pyrolytic decompn. of 0, and a!k. 
absorption of resultant HC1 as directed see (74); for detn. of C, H, and Cl in C by combustion 
see (75). Note that the R. -f H. Tri-Per Analyzer, a recording ultra-violet photometer 
very useful for detn. of trichloroethylene (3:5170) and tetrochloroethylene (3:5460), is 
insensitive (76) to C.J 

PREPARATION OR FORMATION OF C 
From methane. {'Hie chlorination of CH< under various conditions to yield 0 (ac- 
companied by more or less CH3CI (3:7005), CHCij (3.5050), and CCI4 (3:5100)) has 
been extensively studied and no attempt will be made here to sift out details. For examples 
of leading scientific papers ((77)-(8S), inch) and patents ((S9)-(9G), mcl.) see indie. refs.I 
From methyl chloride. {The chlorination of MeCl to C has also been extensively studied ; 
many of the relevant data are included in the papers and patents on the chlorination of 
methane (see preceding paragraph), to which should be added the following patents (91) 
(97) (98) (99) (100), Note patent (98) on separation of MeCJ (3: 7005) from C by hydroly- 
6 is of former to MeOH (1:6120) with Ca(OH)* under press.) 

From chloroform. {For formn. of C from CHClj (3:5050) by replacement of 1 chlorine 
by hydrogen using Zn + ale, HC1 (101), Zn + AcOH (103), Zn dust + ale. NHj (102) (8) 
(2), Al/Hg aq. (103), Fe -f AcOH (103), or SjjHj + AICI3 in absence of air (104) see 
indie, refs ) 

From carbon tetrachloride. {For prepn. of 0 from CCI4 (3:5100) using aq. FeS04 *f* 
NaOH see (105).) 

From miscellaneous sources. {For prepn. or formn. of C from CHjL with Cfe (first 
prepn. of O) (106) cf. (15S); from polyoxymethylene with PC1 6 in s t. (107); from McOH -f 
S2Q2 + Cb (10S); or from chloroacetic acid (3:1370) by electrochem. oxidn. (109) see 
indie, refa.) 

CHEMICAL BEHAVIOR OF C 

Oxidation of C. [C with air at ord. temps, and press, docs not give in flamma ble mixts,- 
at high temps, vapor of 0 becomes i nflamm a b le and ignites at 642® in air, at 606° in oj- 
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limiting conens. of 0 for Inflammability in O2 arc 15.6-06.4%; N2 does not greatly affect 
the lower limit of inflammability in O2 but greatly reduce* the upper limit (110).— for 
Btudy of inflammability of mixts. of 0 with O2 + N 2 , air + CO, or Oj + N 2 + MeBr m 
(111). — For effect of 0 on flash point of solvents (115).J 
[C with atomic O gives (112) COCl 2 (3:6000), Cl 2 , HC1, C0 2 + IIjO; C with air over 
CuO at 450° gives (113) little COCI 2 (3: />000); for study of GVecnsilized photoclicm. 
oxidn. of 0 sec (114).) 

FJuorination of C. (0 with 8bF« *f cat. readily gives (120) (127) CH 2 F 2 , b.p. —61.6* -f 
CII2CIF, b.p. -O.O’.l 

Chlorination of C. [0 with Cl 2 os directed (110) (117), or 0 with IICI gas + air over 
CuCI 2 at 440° (118), gives CHCla (3:0000) and CC1 4 (3:5I00).J 
Bromination of C. (C with Hr* cf. (108) in pres, of Al gives (128) c f, (129) CII*BrCI + 
CII 2 Br* (Beil. 1-07, Ii-(IO), Ir(32)}, b.p. 00.90° at 700 mm., f.p. -52,7°, 7>f - 2AM 17, 
1%° » 2.49702 (130). — For an alternative synthesis of CII*Br* (88-90% yield) from 
CHUn with NajAsO* NaOJI see (138).) 

Hydrolysis of C. 0 on suitable hydrolysis yields formaldehyde (1:0145). (E.g., 0 
with nq, in pres, of weakly alk. reacting sails such as NallCOj, NosHPOj, NaOAc, etc., at 
105° under press, (119), or 0 + N 2 over dry Na^COi at 310-320® (ICO), 0 with steam over 
activated carbon at 200-270° (121), 0 with aq. at 140-170* under press. (122), 0 with 
steam at 650-850° over cat. (123), or C with steam over tin phosphate at 4G0* (121) gives 
formaldehyde (1:0145) + IICI. Note that 0 on protracted htg. with aq. at 180° gives 
(125) formic acid (1:1005), McCI (3:7005), McOII (1 :0120) IICI -f CO.J 
Behavior with Inorganic salts. (0 with Nal in acetone htd. in press, bottle for 20 lira. M 
directed (131), or 0 with Nal in acetone, McOII, or KtOII at 120-130° under press. (132), 
gives (00% yield (131)) methylene (di)iodidc (Hell. 1-71, Ii-(18), I*-(37)J, b.p. lfl-J«3* 
cor. at 330 mm. (133), 88° at 39 mm. (134), 00-07° at 11-12 mm. (24); exists in two crystn, 
forms, stable form, m.p, + 5.85° (135), metastable form, m.p. 40° (130); Z)$ 5 *» 3.3078 
(130); ~ 3.3212 (130); I)\ 6 - 3.3345 (130); ntf - 1.74428 (130). — For an alternative 
synthesis of CII 2 l2 (00-97% yield) from iodoform by treatment with NajAsOj *f NaOJI 
see (137).l 

(0 with 2 moles KjSOj in nq. at 150-K ’ * • ' ■ :■ *’ •• 1 

potassium salt of mctlmncdisulfonic acid ( ■ . ‘ I . '■"!■. i- - 

[0 with ale. AgNOj does not react even ■ ’ - « . ' . : 

CHCla (3:6050) nor CCb (3:6100) reacts cither, C1I 3 CI (3:7005) gives a ppt, within 3 
bra. (140),] 

• (For formn. of polymeric prods, from reaction of C with metal sulfides or polysulfidcs eee 
(141); for study of photoclicm. reaction of (i with II 2 S see (149)4 
Behavior with metals. 0 (like many other polyhnlogermtcd hydrocarbons) in presence 
of metallic If, Na, K/Na alloy, or even of certain other active metals explodes under the 
influence of mechanical or thermal shock. [For study of this characteristic (142), especially 
with regard to sensitivity toward Li, Na, K, Ca, Hr, Ba (143), see indie, refs.] 

(Note that C with molten sodium nt 200-300° gives (144) C, II, and CIL, together with 
smaller amts, of ethane, ethylene, and acetylc ■ ■ N . .■ ■ f ” ' " • * 

gives (145) 02% CII4 + 8% ethylene, while 0 • *■ ■. ; ** - — f - ’* ' 

ethylene; for further studies of behavior of 0 ■ . *» . \ r (■ } »• ' '* •* 

attempts to obtain a free methylene radical (CII 2 ) with 0 + Na vapor have been uiwuccchw 
fu! (148).] _ f 

(For study of stability of various metals with respect to corrosion by C under variou- 
conditions seo (15).] 
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Behavior with various organic reactants. (C with CO + AlClj at 260° and 800 atm. 
press, for 8 hrs. gives (150) chloroaccty! chloride (3:5235); but C with CO, COS, or COCI2 
(3:5000) + cat. at 700° gives (151) malonyl (di)chloridc (3:0030).] 

[C with CsHe + AlClj gives (152) cf. (153) diphcnjlmethanc (1 :7120); C with toluene + 
AlCls gives (152) di-p-tolj Imcthane (Beil. V-G15, Vi- (259), Vr(518)J, m.p. 28° (154)> b.p. 
302° cor. at 70S mm (154), accompanied by considerable (152) (155) 2 ,7 -dimethy lanthra- 
cene, m.p. 241° cor. (155), C with o-vylcnc (1:7430) + AlClj in acetylene tetrachloride 
(3-5750) as solvent ghes (156) 2,3,6,7-tctmmcthylanthraccne, m.p. 299° (156); for behavior 
of C in pres, of AlClj with m-xjlcnc (1.7420) or with pscudocumcne (1:7470) see (152).] 

(C with CHjBrj + 5-10% KC1 in pres, of moistened AlClj at 180° in s.t. for 16 hrs. 
undergoes a redistribution reaction giving (157) a mixt. contg 33% C + 18% CIIrBr* + 
50% CICJIjBr; C with CHilj similarly treated at 114° for IS hrs. gives (157) a mixt. contg. 
33% 0 + 21% CHjIj + 46% C1CH.I.] 

(C with NaOMc in s.t. at 100® (15S), or vapor of 0 over NaOMc + pumice at 200® (37), 
gives formaldehyde dimcthylacctal (1:0105); C + NaOEt in s.t. at 100® (158), or 0 with 
excess EtOII + ealed amt. NaOH at 100-125° under press. (159), gives formaldehyde 
diethylacctal (1 : 0135); for analogous behavior of other alcoholates (158) (169) or phenolatca 
(15S) see indie, refs.) . * 

fC with ale. NHj at 125® in s.t. gives (ICO) hexamethylenetetramine (Beil. I-5S3, Ii-(30G)J. 
— C with MejNH in s.t. at 70® gives (161) fcw-(dimcthylamino)methnnc. — C with MejN 
in 90% acetone at 55® or more slowly in ether undergoes a quatemization reaction giving 
trimcthyl-chloromcthyl-ammonium chloride (constants not detd ) (162).] 

<g) Beilstein test for halogen. Note that because of its low b.p. C often appears to fail 
in Beilstein copper gauze test for halogen compds.; in such eases use the modification 
described by (103) (1G4) 

® Hydrolysis to formaldehyde. C (2 g.) in 10% McOH/alk. (20 ml.) boiled 20 min. 
under good reflux, subsequently acidified with dil. H;SO<, gives soln. containg. Cl" 
and formaldehyde (1:0145). 

® Color reaction with a-naphthol/cyclohexanol. 0 (1 drop) with 2 ml. of a 2% soln. 
of a-naphthol (1:1500) in cyclohexanol (1:6415) + 1 pellet of solid NaOH. boiled 
25 seconds and cooled, gives (72) blue color; one portion of this blue soln. underlaid 
with equal volume 85% H 2 SO«, stood 1 minute and shaken, turns green-blue; a second 
portion of the alkaline blue sola, acidified with equal volume of AcOH (1 : 1010) stood 
1 minute and shaken becomes yellow. (Note that the alkaline boiling also gives a 
blue color with CHCI3 (3:5050) and with CCL (3.5100) while other chlorinated 
solvents (72) give yellow-brown, gray, or brown; in the H-SO < acidification both CHCL 
and CCI4 givc'blue rather than grecn-blue; in the AcOH acidification CHClj gives an 
orange-yellow, CCl* a red color ] 

® Color test with 2,7-dihydroxynaphthalene/cyclohexanol. C (l drop) with 2 ml. 
pure cyclohexanol (1:6415) + 1 pellet NaOH + a few mgms. 2,7-dihydroxynaphtha- 
lene htd. at 197® (b p. of ethylene glycol) for 45 seconds, decanted from undissolved 
NaOH, cooled, and shaken with 2 ml. AcOH + 4 ml. 96% EtOH, gives steel-blue 
color (73) (Note that under these conditions CHClj (3:5050) gives a deep-red color 
while CCb (3 5100) gives a pale yellow brown.] , 

® Color test with cyclopentanol. C (1 drop) in cyclopentanol (1 ml.) with 1 pellet 
NaOH boiled 25 seconds, then shaken vigorously for 35 seconds, gives deep red color* 
upon addition of 4 ml. 96% EtOH and shaking color intensifies or becomes reddish 
brown (73). [Note that after addn. of ale. CHClj gives only a pale citron-yellow or 
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yellowish brown and that as little as 20% of C can be detected by this means in CHClj 
(73); CCI 4 gives (73) after addn. of ale. an intense nut-brown.] 

Formaldehyde di-a-naphthylacetal (methylene di-«-naphthyl ether): unreported. 

© Formaldehyde di-0-naphthylacetal (methylene di-0-napbthyl ether): m.p. 134° (165), 
133-134° (166). [From CHjIj with Na /J-naphtholate refluxed in ale. (165) (166) (167); 
not actually reported from C but presumably resulting by above method if some Id 
be added to refluxing mixture of C + Na /J-nsphtholate in acetone. Note that this 
ether fails (165) (167) to form any PkOH addition compound.] 
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3:5025 l,l,3-TRICHXORO-2-METHYLPROPENE-l C 4 HA- BeU. S.N. 11 

CHj 

CICHz— i=cci 2 

B.P. 45-46° (1) 

Note: C readily undergoes allyl transposition so that in reactions of C products derived 
from the isomeric l,l,l-trichIoro-2-methyIpropene-2 (3:5605) may be expected (1) (2) (3) 
[For prepn. of 6 (57% yield (1)) from ftft 0 -trichloro-&r-butyl ale. (“ Chloretone ") 
(3:2662) by htg. to 200° vrith P 2 O 5 and dimethylanihne see (1).] [A 15% yield of the 
isomeric l,l,l-trich!oro~2-methylpropene>2 (3:5605) together with some a-chlorobobutyrie 
acid (3:0235) are separated from C by redistillation (1).] 

G on hydrolysis by boilg. 2 days with AgOH at 100° under pressure gives (22% yield 
(2)) 3,3-dichloro-2-methylpropen-2-ol-l , b.p. 78-79°, Z>!? = 1.298, n 2 i * 1.493. [The 
corresp. ether, b.p. 129° at 11 mm., D™ = 1.330, «!? * 1.51 08, is abo formed in 22% 
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jtfW <214 The ale may be characterized by iia p-nltrobcnzonte, m.p. 01% or its A’- 
phenylcarbamatc, m.p. 64* <2). 

0 on htfi. with NaOAc + AcOlI pves <2) 3 ,3-di chi oro-2-m ethyl propeo-2-y l acetate, 
b,p. 70“ at 12 mm., D 7 ? •* J .257, » 1.4718 (2). {With boil#. NaOH this ester regener- 

ates the corrcap ale. (2) } 

C with NnOLt pves in the mid 70% yield (2} of 3,3-dichloro-2-niethjJpropen*2-yl ethyl 
ether, b.p, 55* at 12 mm., />?? » 1.1285, n ? ° » 1.4610 (2). 

Ct in CHCli. treated with Oj, then h \ drolyzed ghes a-ch)t>roacetone (3:5125), b.p. 
CO-C2* at 50 mm (1). 

[For react nr of 0 with Cal* and with CHjMgDr see (2)4 

<fli l,l,l,2,3-Ptntachloro*2-roethyJpropane (3- 1205): m.p. 50.5" (2). {From C by direct 
treatment with (2) | 

tf> l,2-DJbromo-l,t,3-uich!oro-2-inelhylpTopane: m.p. 105* (2). (From 0 on warming 
1 day with e.ve*a Itr*. then dwtp at 12 mm. (2) J 
® 3,3-Dichloro-2-methylpropen-2-5-l p-nitrobenzoate: m p. 01* (2). (From C on 
boil# with dd ale soln. ol K p-nitrdbenroate (2) ) 

3:5075 ft) Jncob. Hull, toe Him ( 5 ) 7 , 581-580 (JW 0 ). ( 2 ) Kimoann, Jacob, Dull, ttx. ehim. 
(51 7 , SsCrVJ J (JtHO). ( 3 ) Kirrmano. Jacob. C<mpf. rend, *M. 15^*1520 ( 2 M 5 ). 


3:5028 licnj-l^-DICHLOROETHYLErfE 
IfMJna-Acrtjlene dichloridc) 


ci~c~ii 

I! 

H—C — Cl 


CjIIjCJj 


h'( 78) 
Ir(l50) 


B.p. 

F.P. 


(18.8-50.2* 

<35)1 —*53.1® (31) 

n? 

48.8* 

*t 7G3 mm. (1) —53.0“ (12) 


<18. 1—10.4* 

at 741 nun. (2) -50.0* (13) 

Df 

48.3.5* 

at 7G0 mm. (3) <)} (13) 


48.3* 

at 7G0 mm. (5) 


48.2 18. 1* 

at 7C3 mm. (GJ 


t7.85~t7.87' 

' at 7C5.8 nun. (7) 

D“ 

47.5* 

N 


47.4 8* 

M 


•1 7.3* 

m 


47.2* 

at 745 mm. (Jl) 


48.20-17.87 

'a! 7CD.5ram. (27) 



1.2480(1) 

«1> - I. MOOO (7) 

1.250ft (!) 

nil - 1.11002 (q 

1.20.51 (3> 

1.20.50 (1) 

n\l - 1 . 1*003 ( 3 ) 


t>-e aU* I-'th n»t£-dwMcm*tf>>Irne (3:fAl2) and ordinary (mi*!, of at and trant) 
1.2**he>.lrm«et?ijlefte (3-fATO); the follow in# (ert t< restricted to Mudie* t>n sulefantWlly 

pjrr t~jnt rirrrsr.*' , m~r- 

N*v»erarrfo!}i that * «*^lichlnmethj Jene *s fW lie Kiev* ra eth* leoe ((fi)cWnride <3:5130) 
(there are an a)m<et mrTe»bh> nurr.Wr rf errr-m in the literature hnolvif* t hi* point)* 
tsn\Ur i- it \)* aany a* the now any important l,1*d»rhWrwt)nlrtsr (vinvhdrne (rf,*.’ 
rU <ri lej (.1 5»n'i) 


J»Vc tfat rjf^artnSr j. 

In tl>c t»«* rW-*rfje atoms ar.<) the 
an 1 (<■: u^iUti-n <? 

J’.e u*- ti (' (*: eilrtrii * rf 


C.LNTIJtAL DATA ON (*; 

t i. «iv.r.t i a VJ5-A. m<„ t!~ir>«ra " T > i « " 

.r,l IV I. j. 1. irer flo-jf ,/ iVnr.,1 rr^i^r - inly 

!.t<w^l.C^(H} — [y,i n.i 

ra^rsv frr«i fe.fee u* t\fA ) 
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3:5030 1,2-DICHLOROETHYLENEl ord. C2H2CI2 Beil. I- 187 

(Acetylene dichloride) j mixt. HC> _ a C1 _ G _ H I x -( 77) 

11 + 11 Miss) 

HC— Cl H— C— Cl 

cis trans 

(3:5042) (3:6028) 

The text under this heading refers to the ordinary mixt. of the two individual stercoiso- 
meric forms, viz., a's~l,2-dichloroethylene (3:6042) and /mns-l ,2-dichloroethylene (3:5028). 
Since the proportion of the two stereoisomers differs according to conditions and previous 
treatment no definite physical constants can be given, and those for each pure stereoisomer 
should be consulted. 

Note carefully that 1,2-dichloroethylene is not the same as ethylene (di)chloride (3:5130) 
(there are an almost incredible number of errors in the literature involving this point); 
neither is it the same as 1,1-dichloroethylene (vinylidene (di)ehloride) (3:5005). 

Furthermore note that some confusion exists in the literature on the relationship between 
the two isomers; the high-boilg. stereoisomer (3:5042) is now definitely regarded as the 
cis form and the lower-boilg. stereoisomer (3:5028) as the trans; however, some records' 
(including “ International Critical Tables ”) have inverted these designations. 

PHYSICAL DATA ON C 

General. Ordinary comml. C consists of a mixt. of the two stereoisomers; by careful 
fractional distn. the two stereoisomers can be separated (for references see text of the two 
pure stereoisomers), — An equilibrium mixt. contg. about 20% of the lower-boilg. (trans) 
(3:5028) and 80% of the higher-boilg. (cis) (3:5042) forms can be obtd. from either by 
treatment at ord. temp, in sunlight with 1-2% Br2 (for data on thermal isomerization sec 
text of both individual stereoisomers). — Note also that the two pure stereoisomers (q.v.) 
form a eutectic, f.p. —91°, contg. about 29% trans + 71% cis forms. 

Solubility relationships of C. Soly. of C in aq. is 0.8 ml. per 100 ml. aq. at ord. temp. 
(1). — [For soly. of I2 in C over range 11-25° (2) and use of such solns. in detn. I2 number 
of oils and fats (3) (4) see mdic. refs. — For solv. power of C for various org. cpds. see 
(5) (6}-l .... - . 

Inflammability of C. C with air forms explosive mixt. in range contg. 3.3-15.3% C (7); 
9.7-12.8% C (8). [For studies of influence of vapors of C on mixts. of air with CH4 (8), 
acetylene (10), CO (10) (12), or H2 (10) see indie, refs.] 

Miscellaneous data. [Ebullioscopic const, of C (for 1 mole solute in 100 g. C) = 29.6 
U4).] 

USES OF C 

[For use of C as solv. for fats and oils (15), as refrigerating liquids (16) (17) (IS) (19) 
(20) (21), for extraction of caffeine from coffee (22), for dehydration (concentration) of 
propionic acid from aq. solns. (23), for sepn. of 0- and p-isomers of various phenols (24), 
in dewaxing of mineral lubricating oils (25), for pretreatment in dyeing of cellulose esters 
and ethers (26) see indie, refs.] 

PHYSIOLOGICAL BEHAVIOR OF C 

C acts as an anesthetic and narcotic, but full treatment of this aspect is beyond the 
scope of this work; for lead references, however, see below. 

, Toxicity of C. [For studies on toxicity of C see (27) (28) (29) (30) (31); for studies of 
narcotic action (31) (33) (34) (35) (36) see indie, refs.] 
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Antiseptic and disinfectant props, of C. {For studies of C from this viewpoint see (37) 
(38) (l).J 

DETERMINATION OF C 

C is detd. by conversion of its halogen by pyrolytic or by chem. means completely to 
chloride ion followed by either volumetric or gravimetric detn. of the latter. 

{For detn, of C by methods involving pyrolytic decompn. of 5 see (39) (40) cf. (41).} 
(For detn. of C by methods involving decompn. of C with Na 4* ethanolamine in dioxane 
see (42) cf (43).]_ 

(For detn. of G by means of HgSO* catalyzed addn. of Br 2 (from bromide/bromate 
soln.) to its unsatd. linkage see (44).) 

PREPARATION OF 0 

From various polychloroethan.es. From l,t,2,2'tetrachloroethane ( acetylene tetrachloride) 
(3:6750). (For prepn. of O’ from acetylene tetrachloride by removal of 2 chlorine atoms 
with Hj over Ni at 300-320° (45), with Fe or A1 + aq. (40) (47) or In + aq. (47) (43), 
with acetylene over hydrogenating cat. (such as Ni) on activated carbon at 350° (49) 
preferably in pres, of aq vapor (50), or by electrolytic reduction in pres of ZoCl» (51) 
cf (52) sec indie refs. — Note that C is also one of the prods, of pyrolysis of acetylene 
tetrachloride over pumice at 700° (53).) 

From { ,i ,1 ,2-telrachloroethane (3.6556). (For prepn. of C from uttsym.-tetrachloroeth&ne 
with acetylene over hydrogenating cat. (such as Ni) on activated carbon at 350° (49) 
preferably in pres, of aq. vapor (50) see indie, refs.; note that mechanism yielding this 
result is unknown.) 

From 1 ,1 ,2-tnchloroelhane (3:6330). (For prepn. of C from 1,1,2-tnchloroethane (by 
loss of HC1) over CuCI 2 on pumice at 400° (54) or with MeOH over AijOj at 290° (MeCl 
(3:7005) is also formed) (53) see indie, refs J 
Front l ,2-dichloroelhane (5:5130). (For forma, of C (22% yield) together with other 
prods, from ethylene (di)chloride with Cl* in pres, of AICb/NaCI/FcClj at 400-480° 
see (50).) 

From various mixed-halogenated ethanes, (For foram. of C from l,2-dibromo-l,2- 
dichloroethane (Beil. 1-93, I|-(29), l2-(64)| by removal of 2 Br with Zn in ale. (57) or with 
H 2 over Ni at 300-320° (45) sec indie, refs.; from 2-bromo-l,l,2~triebloroetbane (by 
elimination of Br-CJ) with Zn dust in boilg. ale. (58) (59) or from 2-iodo-l,l,2-tnchloro- 
cthane on distn, at atm, press. (60) see indie, refs.) 

From acetylene. )Vtlh chlorine. (Starting from acetylene the addition of 1 mole of 
Ch yields 0 to which further addn. of Cl 2 gives 1,1,2,2-tctrachloroethane (acetylene tetra- 
chloride) (3.5750), for this reason most of the processes for prepn. of the latter cpd. by 
this method yield (or may be made to yield) C as a by-product. Since the patents on 
the addn. of chlorine to acetylene have been extensively cited tinder the text of 1,1 2 2- 
tctrachloroethanc (3:5750) (prepn. from acetylene), refer to that compound; however 
sec also (6IJ (62) (63) I 

With other reagents. (For formn. of C from acetylene with SbClj (G4) (65) cf. (57) 
with SbC3i -f- SbClj (0G), or with aq. IC1 sola. (57), see indie, refs.} 

CHEMICAL BEHAVIOR OF C 

Pyrolysis of C. (C in s.f. at 360" for 10_ta. is completely decomposed (64) into carbon 
-f HC1.J (See also above under detn. of C.) 

Oxidation of O. (C with O 2 in pres, of suitable cat. (e.g., Br 2 or HjSO<) gives (67) 



3:5030 


1,2-DICHL0R0ETHYLENE 


536 


chloroacetyl chloride (3:5235). — C with O2 4- N2 in ultra-violet light evolves HCI hut 
yields (68) only resinou9 (perhaps polymerization) products.] 

[For study of rate of rcactn. of C (in AcOH) with O3 see (69).] 

[Note that C with NH3 + air over Pt/Rh cat. at 820-850’ gives (70) HCN.] 

[O with air over (strongly chlorinated) CuO at 450° gives (76) much phosgene (3:5000)4 
Stabilization of C. [For stabilization of C by addn. of small amts, of ale. NHj (71), 
with EtsN (72), or with various phenols, amines, and aminophenols (73), see indie, refs.] 
(See also under corresp. subtopic of 1,1,2-trichloroethylene (3:5170).) 

Polymerization of C. [C in the pres, of dibcnzoyl peroxide (or other org. peroxides) 
on htg. under press, reacts with itself yielding mainly (74) a dimer, 'viz., 1,3,4,4-tetra- 
chlorobutene-1 (3:9058), accompanied by other prods.] 

[For study of influence of radiation of 1980-1860 A (from A1 arc) and accompanying 
polymerization see (75).] 

Reaction with halogens. Behavior of C with Ch. [C adds 1 mole CI2 giving (69% 
yield (58)) 1,1,2,2-tctrachlorocthane (3:5750); for study of this rcactn. in light of 4360 
Asee (77).] (See also under the individual cis- (3:5042) and trans- (3:5028) stereoisomers) 
Behavior with Br^. [C adds 1 mole Brj giving (60) (57) l,2-dibromo-l,2-dichloroethane 
[Beil. 1-93, Ii-(29), Ir (64)1, b.p. 195° at 760 mm. (78) (59), b.p. 79.0-79.5° at 15 mm. (79); 
for study of photochera. addn. of Brj in gas phase (80) (81) and in CCI4 soln. (81) (82) in 
sunlight (83) (84) see indie, refs.) 

Behavior with 1CI. [C in CHCI3 adds IC1 in sunlight yielding (60) 2-iodo-l,l,2-tricbloro- 
cthane, b.p. 77° at 9 mm., D* 5 - 2.2760 (60).] 

. Reaction with halogen hydrides. Reaction with HCI. [C in the absence of cat. does 
not add dry HCI; C with dry HCI in the pres, of small amts. AICI3 at 30-40° gives 
(87% yield (86)) (85) (104) 1,1,2-trichloroethane (3:5330) accompanied (85) by 1, 1,2, 3,4- 
pcntachlorobutane (3:0750); this latter prod, and doubtless various others appear to be 
formed in the pres, of the AICI3 by various condensations among the various organic 
materials (sec below).] 

Reaction with HoSO*. [C is only slightly attacked at 20° by either 85% or 96% H2SO1 
and no polymerization occurs (87); on running the H2SO4 layer into 10 vols. of cold aq. 
qual. evidence of fonnn. of chloroacetaldehyde (3:7212) was obtd. (87). — C with cone. 
H2SO4 is unchanged up to 120° but at higher temps, carbonizes without evidence of fonnn. 
of chloroacetaldehyde (88).] 

. [However, C with fuming H2SO4 (50% SO3) or C with SO3 followed by aq. gives (8S) 
(89) chloroacetaldehydesulfonic acid from which htg. with 80% H2SO4 gives (88) (89) 
chloroacetaldehyde (3:7212).] 

Behavior with alkali. [C with ale. KOH (90) (91) loses 1 HCI yielding chloroacetylene 
(3:7000); this prod, sometimes (92) (93) causes spontaneous ignition of the system es- 
pecially when its ale. soln. comes in contact with air in cleaning the reaction flask (91)4 
(See also under the individual cts- (3:5042) and trans- (3:5028) stereoisomers.) 

[Note that C with ale. NaSH does not react even after 6 hrs. reflux. (92).] 

Behavior with NH3. [C with hq. NH3 under high press, reacts only very slightly although 
a small amt. of chloroacetylene (3:7000) (from loss of HCI) is formed (94).] 

Behavior with metals. [For study of corrosion of common metals by C see (5)4 . 
Behavior with other inorganic reactants. [C with liq. nitryl chloride (CINQj) in s.t. 
at 100° for 3 hrs. gives by addn. to unsatd. linkage (67% yield (95)) 2-nitro~l,l,2-trichloro- 
ethane, pale yeL oil, b.p. 63° at 13 mm. — C cautiously added to 4 vols. of a mixt. of cone. 
+ fumg. HNO3 and warmed gives (96) a small amt. of nitro-triehloromethane (cbloro- 
picrin). — C with liq. N2O4 at ord. temp, for 24 hrs. in an unsealed tube (use of sealed tube 
leads to serious explosions) reacts (96) to give a little oxalic acid dihydrate (1:0445) to- 
gether with an unidentified lachrymatory oil.] 
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BEHAVIOR WITH ORGANIC REACTANTS 


With hydrocarbons. lS (1 toole) with cyclopentadierse (1 mole) (1:8030) in s.t. at 
180-1G0' 5 Cor 15 hrs. yields (97) two Diela-Alder, type adducts. — For rcacin. of C with 
C e H s + Al/Hg see under individual cm- (3.5042) and Irani- (3:5028) stereoisomers ] 

With other chlorinated hydrocarbons. (For reaction of C with itself see above under 
polymerization.) 

With methylene (di)chlonde (8.5020). [C (1 wt. pt.) with CHjCb (3 wt pts.) -f- A1CL 
(03 wt pt.) at 40° for 8 hrs, gives (24% yield (98)) 1,1,2,3-tetmchloropropane (3: 0035) j. 

With chloroform (S 5050). [0 (1 wt pt) with CHCb (3 wt. pts.) -f AlCSj (0.25 
wt. pt) stirred with sand for 20 hrs. at 30* (90) cf (100) (101} (102) gives (yields: 63% 
(99), 70-75% at 50° (100), 46% at 17° in 22 hrs. (100)) 1,1,2,3,3-pentachIoropropane 
(3:6280)5 | , 

IF»<A carhoft tetrachloride ( 3:6100 ). (C with CCL -f- AICI3 gives (101) (102) cf. (103) 
1,1,1,2,3,3-hcxachloropropane (3: 64 CO); for reacts, of this system yielding heptachloro- 
pentenes ace (103) 1 

With 1,1 , 2 -inchlQToethane (8:6880). (C with 1,1,2-trichforoethane AfCfj (1%) at 
35-40° for 6 days gives (104) two diastercoisomeric 1,1,2,3,4-pent.achlorobutanes, viz., 
liq. (3:9068) and solid (3.0750)4 

With l,I,g, 2 ‘letrachloroelhane (acetylene tetrachloride) (5:5750). (C with acetylene 
tetrachloride + AlClj gives a mixt. from which can be isolated only (104) solid 1, 1,2, 3,4- 
pentacblorobutane (3,0750)4 

With ),l,l,B-tetrachU>roelhane (8:5555). |C with urnym.-detrachloroethane + A1CL at 
40° for 10 day's gives (104) 1,1,1 ,4>4-pentachlorobutene-2 (3:9054)4 

With pentachloroethane (8- 6880). {C with pentachloroethane -f- AiClj at 40° for 12 
days presumably first forms both 1 , 1 ,2,2, 3,4 ,4-heptachlorobu tane (3 : 9056) and 1, 1,1, 2, 3,4,4- 
hcptachlorobutane, but the latter loses HCl and by further reaction and/or rcsinification 
is lost in the accompanying resins (104); the HCl thus split out adds (in the pres, of AlClj) 
to 0 yielding 1,1,2-trichlorocthane which then condenses with more C as stated above 
(104)4 

With hexachloropropene (8:6370). [C with hexachloropropene + AlCIs in CILCb eoln. 
yields (105) a single 1,1, 2,3, 3,4,5, 5-octachloropentene-l, b.p. 145-147° at 11 mm., 113- 
113.5° at 2 mm., £%\ ** 1.749, nfj ** 1.5007 (105). This prod with con c. H2SO4 gives 
<80% yield (105)) a imxt. of pcntachlorobutenecarboxylic acids (105)4 
Behavior with organic OH or SH derivs. (C (l mole) with C^SH (2 moles) in ale. 
KOH (2.6 moles) refluxed % hr. gives (yield not stated (106)) 1,2-fns- (ethylthio)ethylene, 
b.p. 170° at 13 mm.) 

|D (1 mole) with benzyl mercaptan (2 moles) in ale. KOH refluxed 7 hrs. gives (yield 
not stated (106)) l,2-6is-{benzyUhio)ethylcne, white rsdls. from ale. or AcOH, m.p. 61°; 
this prod, in CSi adds 1 Brj giving I,2-dibromo-l,2-5w-(benzyithio)etbane, ndls. from 
ether, m.p.- 73-74“.] 

lC (l mole) with thiophenol (2 moles) in ale. NaOEt (2 moles) refluxed 24 hrs., poured 
into aq., gives (yield not stated (108)) l,2-Jw-{phenyUhio)ethy)eoe, b.p. 235-242° at 760 
nun., pi. from It. pet., m.p. 62°.] 

C <1 mole) with p-tolylmercaptan (2 moles) in 7% ale. KOH refluxed 3 hrs. gives (90% 
yield (107)) l,2-6iV(p-tolyUhio)etbyIene, ndls. from ale., m.p. 93°; this prod, in CHCI3 
adds 1 mole Br 2 giving (100% yield) 1 ,2-dibromo-l ,2-bts- (p-tolylthio)ethase, cryst. from 
pet. ether, m.p. 72° (107). 


(For analogous rcaetn. with 0 of o-nitrothiopheMl or F-nitiothiophenol see (100).] 

10 (1 mole) with an a!k. salt of thiosalicylie acid (o-mercaptobeazoic acid) reacts similarly 
giving (109) (110) ct. (Ill) (112) l^ijM-(oearboxyphenylthio)ethyIene ("fijS-vinyiem,. 
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Ws-thiosalicylic acid ") [Beil. X-128, Xi-(55)]; this prod, with KOH/NaOH at 220-230® 
gives (113) 3-hydroxytliionaphthcnc (thioindoxyl) [Beil. XVII-119, XVIIi-(GO)], or by 
actn. of acid condensing agents (c.g., fuming H2SO4, CISO3H, etc.) yields (114) the im- 
portant dyestufT thioindigo [Beil. XIX-177, XIXi-(GOO).] — Note that thecorrcsp. condcas. 
of C with salicylic acid (o-hydroxybcnzoic acid) or with antbramlic acid (o-moinobcDzoic 
acid) cannot be effected (112).) 

Behavior with other misc. organic reactants. [O'with paraformaldehyde (1:0080) -j- 
conc. H2SO4 gives (115) a resin (cf. behavior of 1 ,1 ,2-trichlorocthylcnc (3:5170)).) 

[C (1 mole) with EtMgBr (2 moles) yields (110) CjH# + BrMgfeC— MgBr + MgCh.) 

[0 docs not (117) react with acetyl iodide even after 150 clays at 25°.) 

COLOR TESTS FOR C 

® Color test with a-naphthol/cyclohexanol. C (1 drop) with 2 ml. of a 2% soln. of 
a-naphthol (1:1500) in cyclohcxanol (1:0415) + 2 pellets solid NaOH boiled 25 
seconds, cooled, gives after acidification with AcOH or 85% II2SO4, stdg. 1 min., 
and shaking a violet or red-violet color (118). — [Note that under these conditions 
the response given by methylene (di)chloridc (3:6020) is green-blue; by both CHCI3 
(3:5050) and CCI4 (3:5100) is intense blue; by 1,2-dichlorocthanc (ethylene dichloridc) 
(3:5130) is colorless to pale green; by 1,1,2,2-tctraclilorocthane (acetylene tetra- 
chloride) (3:6750) is intense green-blue; by pentachlorocthane (3:5880) i9 gray-green; 
by 1,1,2-trichlorocthylene (3:5170) is intense green-blue; and by tctrachloroethylcne 
(3:5400) is green (118).] 

Mercury 6/s-(chloroacetyllde) Hg( — CsC — Cl)*. Shining white pi. from hot 

CHClj; although reported to molt at 185® (119) (120) (121) lias also been found (122) 
to explode with great violence well below that temperature, i.e., 174-175° (122). [From 
C with aq. IIg(CN)2 + KOII on shaking at room temp. (91) (123) for 48 hrs. (HO), 
or from 0 in ale. run into a stirred aq. soln. of HgCh + NaCN + KOII (120), or from 
C shaken with an aq. soln. of HgO + NaCN + NaOH (122). — Note, however, that 
in fact this prod, results only from the highcr-boilg. (era) stereoisomer of 0 (3:5042) 
and that the lower-boilg. (Irons) stereoisomer (3:6028) reacts much more slowly 
and quite differently to yield mercury bis- (ar,0-dichloroctliylenide) , m.p. 50.3° (122). 
— Note further that by the above treatment 1,1,2-trichlorocthyfone (3:5170) gives 
mercury fns-(tnchlorocthylenidc), m.p. 83°, but this prod, is much more sol. in CHCh 
than the afialogous material from C (for use in detect, of C in pres, of 1,1,2-trichloro- 
cthylenc see (123)).] 

3:5030 (1) Salkowski, Diochem. Z. 107, 191-201 (1020); Cent 1020, IV 515. (2j MarROBchw, 
Hinner, Friedmann, " • - -*■ / ' 1 "" *** ““ ’* ’ “ ' 

Chem. (2) 103, 210-2 
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Cent.: French 840.807, May 5, 1030; Cent. 1039, II 4349; C.A. 34, 1781 (1040). (75) Mahneke, 
Noyca, J. An. Chem. Soe. 58, 032-033 (1030). (70) Bicnnlski, Z. angew. Chem . 37, 317 (1021). 
(77) Mtillor, Schumacher, Z. Elchtrochcm. 43, 807-808 (1037). (78) Timmermans, Hull, toe . 
chin. Held. 27, 331-343 (1013); Cent. 1914, I 018. (70) Chavnnno, Bull. toe. chim. Bclg. 20 
289-201 (1012); 28, 234-240 (1014); Cent. 1012, 11 1000; 1914, II 1144. (80) Ghosh, Bhutto- 


-157 (193C). 

- 1 « 2580 (1013). 

t. Chem. (2) 

' ■ ■ lmphroy, J. 

Am. Chem. Soe. 40, 813-8-14. (88) Lepouso, Bull. soe. chim. JJelg. 34, 133-142 (1025). (89) 
Ott (to Chem. Fnbrik vorm. Wcilor-tcr-Mcor, Gcr. 302,744, Oct. 31, 1022; Cent. 1923, II 1210; 
C.A. 18, 1129 (1024). (00) Klimont, Chem. Ztg. 40, 521-622 (1022). 

(01) Hofmann, Kirmreuthor. Her. 42, 4233-1234 (1000). (02) Thron, Chem. Ztg. 48, 142 
(1024). (03) Fromm, Lnmlmttnn, llcr. 50, 2292 (1023). (01) Stabler, Her. 47, 012 (1014). 
(05) Stoinkopf, Hlihncr, Her. 75, 1320-1327 (1042). (00) Burrows, Hunter, J. Chem. Soe. 1932, 
1358-1350. (07) Alder, lUckcrt, Ann. 543, 10-11, 20-27 (1010). (98) Lehmann (to I.O.), 
Gcr. 716,009, Doc. 10, 1011; Cent. 1012, I 2584; C.A. 38, 2051 (10-14). (09) Hollbron, IIcslop, 
Irving, J. Chem. Soe. 1030, 782-783. n T '- — * n " * — * t *~ 51. 0,0 

(101) Brins, J. prakt. C/um. (2) 89, I . ... 
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Cent. 1009, I 005; C.A. 3, 1004 (1909). (116) Brins, Bee. trav. chim. 61, 471 (1032). (1U»J 
Binnghi, Gazz. chim. ital. 57, G72-673 (1027). (117) Stovona, J. Am. Chem. Soe. 50, 450-452 
(1031). (118) Weber, Chem. Ztg. 57, 830 (1033); Cent. 1033, II 3889; C.A. 28, 727 (1034). (119) 
Bushford, Emelcus, Briscoe, J. Chem. Soe. 1038, 1358. (120) Ingold, J. Chem. Soe. 125, 1635 
( 1021 ). 

(121) Hofmann, Kirmrouthcr, Bcr. 41, 310 (1008). (122) FitzGibbon, J. Chem. Soe. 1938. 
1218-1222. (123) Schmulfuas, Wernor, Z. anal. Chem. 97, 314-317 (1031). 


3:6036 1,1-DICHLOROETHANE 
(Ethylideno (di) chloride; 
unsyw.-dichlorocthano) 


CH 3 .CHCI 2 C 2 II*C1 2 Bell. I - 83 
Ir(23) 
I 2 -(62) 


B.P. 

67.30° at 760 mm. 

67.28-67.34° cor. 

67.26° at 760 mm. 

67.0-67.1° 

67.1° at 760 mm. 

60.7-60.0° at 743 mm. 



F.P. 

U)( 2 ) 

- 00 . 0 ° ( 1 ) 

(3) 

-00.7° (2) 

14) 

-07,4° (S) 

(5) (0) (7) 
( 8 ) 

( 0 ) 

- 00 ° ( 0 ) 


D\* - 1.10700(1) 

Df ~ 1.17670(1) 

. 1.1766 ( 8 ) 

D\ 6 « 1.18360 (1) 

Hi? - 1.41038 (8) 
n\? - 1.41076 (1) 


Liquid. — [For b.p. at various press, from 70-277 mm. see (ll).l — Aim. insol. ao- 
(for precise data see (G) ( 0 ) (7) (11).] — (For f.p./compn. data of mixta, with 2 , 2 -dichloro- 
propane (3:7140) see (10).] — (For use as dry cleaning fluid sco (12); for uso as corrosion 
inhibitor for alk. on tinned metal see (13).] 

C forms with EtOH (1:0130), b.p. 78.3°, a const.-boilg. mixt., b.p. 64.6°, contg. 88.5 
vwt. % 0 (4); C forms with isopropyl ale. (1:0135), b.p. 82.46°, a const.-boilg. mixt., b.p- 
60.0°, contg. 82 wt. % 0 ( 4 ); C forms with ter-butyl ale. (1:0140), b.p. 82.5°, a const.- 
boilg. mixt., b.p. 67.1°, Contg. 04 wt. % 0 (14); Q forms with acctono (1:5400), b.p. ™ e > 
a const.-boilg. mixt., b.p. 67.55°, contg. 70 wt. % 0 (14); C forms with CS 2 , b.p. 40.3 , 
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Cent.: French 840.867, May 5, 1939; Cent. 1939, II 4349; C.A. 34, 1781 (1940). (75} Mahneke, 

Noyes, J. Am. Chem. Soc. 58, 932-933 (1936). (76) Biesalski. Z. angcw. Chem. 37, 317 (1924). 

(77) Muller, Schumacher, Z. Elektrochem. 43, S07-80S (19r -r ' " T "‘ 

chim. Belg. 27, 334-343 (1913); Cent. 1914, I 618. (79) C 

289-294 (1912); 28, 234-240 (1914); Cent. 1912, 11 1006; 1! 1 

charyya, Murthi, J. Indian Chem. Soc. 14, 425-434 (1937). 

(81) Ghosh, S. K. Bhattacliaryyn, S. C. Bhattacharyya, Z. physik. CAem.B-32, 145-157 (1936). 
(82) Hofmann. Kirmrcuther, Ber. 42, 44S3 (1909). (83) Herz, Itathmsnn, Ber. 46, 25S9 (1913). 
(84) Bruner, Fischler, Z. Elektrochem. 20, 84 (1884). (85) M tiller. Honn, J. jrrakt. Chem. (2) 
133, 290 (1932). (S0> Prins. Rec. trav. chim . 45, SO-S1 (1920). (87) Brookg, Humphrey, /. 
Am. Chem . Soc. 40, 843-844. (85) Lcpouse, Bull. soc. chim. Belg. 34, 133-142 (1925). (89) 
Ott (to Chem Fabrik vorm. Weiler-ter-Meer, Ger. 362,744. Oct. 31, 1922; Cent. 1923, II 1246; 
C.A. 18, 1129 (1924). (90) Klimont. Chem. Zlg. 46, 521-522 (1922). 

(91) Hofmann, Kirmrcuther, Ber. 42, 4233-4234 (1909). (92) Thron, Chem. Zlg. 48, 142 
(1924). (93) Fromm, Landmann. Ber. 5G, 2292 (1923). (94) Stabler, Ber. 47, 912 (1914). 
(95) Steinkopf, Holmer, Ber. 75, 1326-1327 (1942). (96) Burrows, Hunter, J. Chem. Soc. 1932, 
135S-1359 (97) Alder, Rickcrt, Ann 543, 10-11, 26-27 (1910). (98) Lehmann (to I.G), 

Ger. ‘715.069, Dec. 16, 1941; Cent. I 2584; C Jl. 3S, 2951 (1944V (99) HeBteon. Hes5op. 
Irving, J. Chem. Soc. 1936, 782-783. (100) Prins, Engelhard, Rec. trav. chim. 54, 307-312 (1935). 

(101) Prins, J. prakt. Chem. (2) 89, 415, 417, 421 (1914). (102) Prins. Ger. 261,689. July 2, 
1913; Cent. 1913, II 394; [C.A. 7, 3641 (1913)1- (103) Kirkbride (to Imperial Chem. Ind , Ltd.), 
U.S. 2,297,564, Sept. 29, 1942; Cu 4. 37, 1450 (1943). (1M) Prins, Rec. trav. chim. 56, 119-125 
(1937). (105) Prins, Rec. trav. chim. 5G, 779-784 (1937). (106) Fromm, Benzinger, Schafer, 
Ann. 394, 325-334 (1912). (107) Fromm, Siebcrt, Ber. 55, 1021 (1922). (10S) Cusa, McCombie, 
J. Chem. Soc. 1937, 709. (109) MOnch, Chem. Ztg. 32, 811 (190S); Z. angcw Chem. 21, 2059 
(190S) . (110) BA.S F., Ger. 237,773, Sept. 18, 1911; Cent. 1911, 1079; C.A. 6, 1659 (1912). 

(Ill) Bohn, Ber. 43, 994-995 (1910). (112) Ioffe, Mazel, J. Russ. Phys -Chem. Soc. 62, 2001- 
2012 (1930); Cent. 1931, I 2879; C.A. 25, 4129 (1931). (113) BA.S.F., Ger. 221,465, April 23, 
1910; Cent. 1910, I 1767; CA. 4. 2740 (1910). (114) B.A.S.F., Ger. 205,324, Dec. 24. 190S; 
Cent. 1909, I 605; CJi. 3, 1694 (1909). (U5) Prins. Rec. trav. chim. 51, 471 (1932). (116) 
Binaghi, Gazz. chim. ital. 57, 672-673 (1927). (117) Stevens, J. Am. Chem. Soc. 56, 450-452 
(1934). (118) Weber, Chem. Ztg. 57, 836 (1933); Cent. 1933, II 3889; CJk. 28, 727 (1934). (119J 
Bashford, Emeleus, Briscoe, J. Chem. Soc. 1938, 1358. (120) Ingold, J. Chem. Soc. 125, 1535 
(1924). 

(121) Hofmann, Kirmreuther, Ber. 41, 316 (190S). (122) FitzGibbon, J. Chem. Soc. 193S, 
1218-1222. (123) Schmalfuss, Werner, Z. anal. Chem. 97, 314-317 (1934). 


3:5035 1,1-DICHLOROETHANE 
(Ethylidenc (di)chloride; 
unsym.-dichloroethanc) 

B.P. 

57.30° at 760 mm. (1) (2) 

57.28-57.34° cor. (3) 

57.25° at 760 mm. (4) 

57.0-57.1° (5) (6) (7) 

57.1° at 760 mm (S) 

56.7-5G.9“ at 743 mm. (9) 


CHs.CHClj 


F.P. 

— 9G.G° (1) 
— 96.7° (2) 
-97.4° ( 8 ) 

— 99° (9) 


C 2 H 4 CI. Befl. I - S3 
Ii-(23) 
I»-(52) 


Dl 5 = 1.1G790 (1) 

Dl° ^ 1.17570(1) 

. 1.1755 ( 8 ) 

Dl 5 = 1.18350 (1) 

n?? - 1.41638 (S) 
ntf = 1.41975 (0 


Liquid. — [For b.p. at various press, from 70-277 mm. see (11)1 — Aim. msol. aq- 
[for precise data see (5) (6) (7) (ll).l — [For f.p./compn. data of mixts. with 2 , 2 -dichloro* 
propane (3:7140) see (10).l — [For use as dry cleaning fluid see (12); for use as corrosioa 
inhibitor for oik. on tinned metal see (13).] , 

G forms with EtOH (1:6130), b.p. 78.3°, a const. -boilg. mixt., b.p. 54.6°, contg. SS 
v wt. % C (4); G forms with isopropyl ale. (1:6135), b.p. 82.45°, a const.-bodg* mi^Li P* 
56.6°, contg. 82 wt. % C (4); C forms with ter-butyl ale. (1: 6140), b.p. 82.5°, a eoasL- 
boDg. mixt., b.p. 57.1°, contg. 94 wt. % G (14); C forms with acetone (1:5400), b.p. Sot 
a Const. -boilg. mixt., b.p. 57.55°, contg. 70 wt. % C (14); C forms with CS», b.p- 46 1 
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const.-boilg. inixt., b.p. 44.75°, contg^ about 28 wt. % C (14). [For study of b.p., D, and 
vapor-liq. equil. of binary mixts. of C with CHClj (3:5050), CCI 4 (3:5100), or with 1,2- 
dichloroethane (3:5130) see (27).] 

[For soly. of nq. in C see (29); for adsorption of C by activated carbon at various temps, 
see (30).] 

[For prepn of C from acetaldehyde (1:0100) with PCI 5 see (15) (1G) (17); from vinyl 
chloride (3:7010) by catalyzed addn. of HC1 sec (18) (19) (20) (notc that in absence of 
catalyst addn. of HC1 to vinyl chloride is very slow (21)1; for formn. of G (22.6%) together 
with other products from ethane with Cfe above 290° in pres, of ethylene see (28).] 

C on passing over pumice at dark red heat yields (22) (23) vinyl chloride (3:7010) + 
HC1. 

[For reactn. of C + AlClj with 1,2-dichloroethylene (3:5030) or with trichloroethylene 
(3:5170) yielding polychlorobutanes see (24); for reactn. of C with amylidcne disodium 
see_(25).] 

G on htg. in s.t. at 120° with aq. ale. soln. of 2 moles Na (or K) a-naphtholate yields (26) 
acetaldehyde di-a-naphthylacetal, ndls., m.p. 117° (26). 

3:5035 (1) Timmermans, Martin, J. chxm. phys. 23, 770-771 (1926). (2) Timmermans, Bull, 
soc. chxm . Beta. ‘45. 300-327 (1911); Cent. 1911, II 1015. (3) Maryott, Hobbs, Gross, J. Am. 
Chem. Soc. 63, 660 (1941). (4) Lecat, Rec. trav. chxm. 46, 242 (1927) (5) Gross, Physxk. Z. 

32, 589 (1931). (6) Gross, 2 physxk. Chem. B-G, 215-220 (1929). (7) Gross. J. Am. Chem. 
Soc. 51, 2362-2365 (1929). (8) Henne, Hubbard, J. Am. Chem. Soc. 58, 404 (1936). (9) Schiff, 
Ann. 220, 96 (18S3). (10) van de Vloed, Bull soc chxm. Bela. 48, 260 (1939). 

(11) Rex, Z physxk. Chem. 55, 358 (1906). (12) Parkhurst (to Stand. Oil of Col.), U.S. 
1 040 niK on /w mi ^ * •»« /.«■.-> '13) Nltti ( to E R S qmbb 

1 * ■ ■ . 4950 (1939). { 14) Lecat, 

I ■ * -324 (1858). (16) Wurt*. 

I 1 * II!. 12 (1860). (18) Nutting, 

Petrie, Huscher (to Dow Chem Co ), U S. 2,007,144, July 2, 1935, Cent. J935, II 3829; CJI. 20, 
5460 (1935). (19) Wibaut, van Dalfsen (to Dow Chem. Co), US. 1,990,968, Feb. 12, 1935; 
Cent. 1935, II 2580, C.A. 29, 2178 (1935). (20) Coleman (to Dow Chem. Co), U.S 1,900,276, 
March 7, 1933; Cent. 1933, I 3304; C A 27, 2965 (1933). 

(21) Kharasch, Hannum, J. Am. Chem. Soc 56, 712-714 (1934) (22) Biltz, Ber. 35, 3524- 

3525 (1902). (23) Blitz, Kuppers, Ber. 37, 2398-2423 (1904). (24) Consortium fur Elektro- 
chemische Ind., Brit. 453,414, Oct 8, 1936; Cent 1937, I 1012. (25) Morton, Massengale, 
J Am. Chem. Soc. 62, 120-123 (1940). (20) Fosse, Bull, soc chxm. (3) 23, 510 (1900;. (27) 
Kaplan, Monakhova, J. Gen. Chem ( U J3 S.R ) 7, 2499-2512 (1937); Cent 1938, II 1572; C.A. 
32, 2404 (1938). (28) Vaughan, Rust, J Ory. Chem 5, 466-467 (1940). (29) Staverman, 
Rec. trav. chxm. 60, 836-841 (1941); Cent 1942, I 1352; CJi. 37, 263S (1943). (30) Pearce. 
Eversole, J. Phys. Chem. 38, 383-393 (1934). 
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3:5042 rir-l,2-DICHLOROETHYLENE H— C— Cl ' CzHzCIj Beil. I — 


(cis- Acetylene dichloride) 

U— A-Cl 

Ii-( 78) 
M1S9) 

B.P. 



F.P. 


60.33-60.38' 

’cor. 

id 

-82° (22) 

D 2 ,' = 1.2743 (12) 

60.25° 

at 760 m 

(2) (3) (4) 

-81° (17) 

HP = 1.2820 (12) 

60.2° 

at 760 mm. 

(5) 

— 80.5° (3) 

Di 5 = 1.2913 (2) 

60.14° 


(6) 


1.2896 (12) 

60.1° 


(7) 


ng = 1.44284 (11) 

60.0-60.5° 


(8) (9) 


59.0-60.1° 

at 760 mm. 

(10) 


n‘J =- 1.44902 (15) 

59.9° 

at 768 mm. 

(11) 


ng - i.45189 (3) 

59.8° 

at 763 mm. 

(12) 



59.6° 

at 745 mm. 

(13) 



59.5-60.1° 

at 763 mm. 

(14) 



59.4-59.7° 

at 749.6 mm. (15) 



59.4-60.4° 


(39) 



59° 


(16) 




See also both trans-1 ,2-dichloroethylenc (3:5028) and ordinary (mixt. of cis and Irons) 
1,2-dichloroethylene (3:5030); the following text is restricted to studies on substantially 
pure cw-stereoisomer. 

Note carefully that 1,2-dichloroethylene is not the6ame as ethylene (di)chloride (3:5130) 
(there are an almost incredible number of errors in the literature involving this point); 
neither is it the same as the now very important 1,1-dichloroethylene (vinylidene (di)- 
' chloride) (3:5005). 

GENERAL DATA ON C 

Note that substantially pure C is commercial solvent in U.S.A. under designation “ Di- 
60 ” (referring to the two chlorine atoms and the b.p.) [for study of thermal conductivity 
and for tabulation of constants of comml. C see (18). — For toxicity of C see (40) (23).— 
For use of C in extraction of caffeine from coffee see (24)]. 

[For data on vap. press, of C over temp, range 27-59.8° see (12). — For data on flam- 
mability of C see (19). — For cbulhoscopic constant of C, viz., 34.4° (for 1 mole solute in 
100 g. C), see (20).] 

Binary systems contg. C. (See also below under azeotropes.) — [C -f irans-lfi- 
dichloroethylene (3:5028): for use of nj? in detn. of composition of mixt. see (11); forf.p./ 
compn. data (eutectic, f.p —91°, contg. about 71% C) see (17). — For f.p./compn. data 
on binary systems 6 + ethylene (di)chloride (8: 5 ISO), C + 1 , 1 , 2 , 2 -tetrachloroethane (acetyl- 
ene tetrachloride) (3:5750), or C + ethylene ( di)bromide see (17). — For study of soly. o 
various other cis/trans isomers in C see (5).] 

Quaternary systems contg. C. [For study of system contg. C + CHCI 3 (3:5050) + 
trichloroethylene (3:5170) + EtBr (eutectic, f.p. —139.1°, contg. 13.8 wt. %C + 197 
wt. % CHCIj + 21.6, wt. % trichloroethylene + 44.9 wt. % EtBr recommended ass 
non-inflammable mixt. for low-temp, cryostats) see (22) ; for mixt. of the above four compd*. 
+ methylene di chloride (3:5020) (similarly recommended) Bee (22).] 

Azeotropes contg. C. Binary azeotropes — 6 with aq forms a const.-boilg. mixt., b.p 
55 3°, contg. 96.65% C (41) (42). — G with EtOU (1:6130) form9 a const.-boilg. mixt., 
b.p. 57.7° at 760 nun. (21) (41) (42), contg. 9020% C (41) (42) = 81.4 mole % C (21) 

Ternary azeotropes. _ 6 with EtOH ( 1 ‘.6180 ) + aq. forms a const.-boilg. mixt , b p. 
53.8°, contg. 90.50% C + 6.65% EtOH + 2.85% aq. (41) (42). 
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PREPARATION OF 0 

Pure C is usually obtd. by careful fractional distillation at ord. press, of the rru'xt. of 
cis and trans stereoisomers comprising ord. 1,2-dichloroethylene (3:5030) [for brief com- 
ments on this mode of sepn. see (1) (2) (0) (7) {8) (9) (10) (11) (13) (15) (27); note that 
some workers (13) recommend distn. in atmosphere of CO 2 . — For detn. of the % corapn. 
of raixts. of C with its stereoisomer by means of nf? see (11); by means of dielectric const, 
see (13) (27)). 

(For study of possibility of sepn. of C from its stereoisomer by differential adsorption on 
silica gel see (25).J 

(For prepn. of & from pure trans stereoisomer (3:502S) by isomerization with 6 wt. % 
Br 2 in dark for 24 hrs. followed by subsequent fractionation of the resultant mixt. see (11).) 

ISOMERIZATION OF C 

C under the influence of heat, light, or various catalysts in part isomerizes to trant- 

1 .2- dichloroethylene (3.5028). — (For study of thermal isomerization of G in vapor phase 
at 185-275° (26), up to 350° (27), up to 975° (28), in liquid phase or in various solutions 
(13) sec indie, refs.; note that the equilibrium mixt. at 300° conts. 60.8 dt 0.7% C, at 350° 
conts. 59 4 ± 0.3% 0 (27), at 975° conts. 52.3% C (28) — For study of kinetics of thermal 
isomerization see (29). ( 

(For patent on isomerization of pure C to a mixt. contg. 18% trans stereoisomer by 
means of a small amt. Br 2 at 30° or above in pres, of C3t. or in vapor phase at not over 300° 
see (30).) 

CHEMICAL BEHAVIOR OF C 

Reactions with inorganic compds. C (in vapor phase at 95° in light of 4360 A (31)) 
with CI 2 (in absence of 0 2 ), or C as liquid with S0 2 Cl2 (1% moles) in pres, of trace of 
dibenzoyl peroxide refluxed 3 hrs. in dark (8), adds 1 mole halogen giving (85% yield (8)) 

1 . 1 .2.2- tetrachloroethanc (acetylene tetrachloride) (3.5750). 

0 with Br 2 in sunlight odds 1 mole halogen yielding (2) (32) l,2-dibromo-l,2-dichloro- 
ethane (Beil. 1-93, Ir(29), Ir (64)J, b p. 195° at 760 mm. (3) (33), b.p. 79.0-79.5° at 15 mm. 
(2). — (For extensive study of influence of Oi and other factors see (32); for study of 
kinetics in CCU Boln. see (2) (34) (35); note that rate of addn, of Br 2 either directly or in 
CCh is half as great as for the stercoisomeric trans form (3:5028) but that it is increased 
in pres, of SbBrj (35).] 

C in the absence of AlClj or other cat. does not add dry HC1; satn. of C with dry HCI 
changes no by an amount corrcsp. to only 2% change in compn, (11). 

(C with ale. KOH splits out 1 HCI yielding chloroacctylenc (3:7000); note that this 
reactn. is about 20 times as fast for C as for its trans stereoisomer (2) ) 

C with aq. NaOIl/Hg(CN) 2 behaves quite differently from its trans stereoisomer (3:5028): 
on shaking at room temp, with specified concns. (ID) C begins to react within 30 min.' 
losing 1 HCI and pptg mercuric his-(chloroacetylide), Hg(— OsC— CI) 2 ; this prod, cryst! 
from CHCij (36) (37) (38) in white shining pi. with characteristic acetylenc-Iike odor and 
although alleged to melt at 185° (36) (37) has also been found to explode vnlk areal violence 
well below that temp , i.e., 174-175° (16). V 

Reactions with organic compds. (0 with C«H a + AI/Hg at 0° gives same prods as 
does the ordinary (mixture) 1,2-dichloroethylene (3:5030) (presumably indicating partial 
isomerization of C); these prods, include dibenzyl, triphcnylethane, tetraphenvlethane 
etc. (15).) * 
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Chem. Phys. 3, 530 (1935). (8) Kharaech, Brown, J. Am. Chart. Soc. 61, 3433 (1939). (9) 
Sachsse, Physik. Z. 3G, 305 Note (1935). (10} Walker, T rans. Faraday Soc. 31, 1434 (1933). 

(11) Jones, Taylor, J. Am. Chem. Soc. 62, 3480-3485 (1940). (12) Berz. Rathraann, Chm. 
Ztg. 37, 622 (1913). (13) Wood, Dickinson, J. Am. Chcm. Soc. 61, 3250-3203 (1939). (14) 
Bonino, Gaze. chim. Hat. 55, 342 (1925). (15) Bacscken, Bastet, Rec. trat. ehim. 32, 197-203 
(1913). (16) FitzGibbon. J. Chem. Soc. 1938, 1218-1222. (17) Timmermans, Bull. toe. chim. 
Bely. 3C, 1&4-187 (1927). (IS) Bate3, Hazzard, Palmer, Ind. Eng. Chem. 33, 375-376 (1941). 

(19) Huff, U.S. Bur. Alines, Repls. Investigations 3490, 36 pp. (1940); C.A. 34, 5661 (1940). 

(20) Walden, Zastrow, Roudolf, Ann. Acad. Sci. Fennicae, A-2 9, No. 23 (Komppa Festschrift), 
26 PP- (1927); Cent. 1928, I 166; C.A. 22, 1515 (1928). 

(21) Lecat, “ L’Azeotropisme," Brussels 1918, Lecat No. 345. (22) Kanolt, Natl. Bur. Stand- 
ards (C/-S.) Set. Papas S-520, Vol. 20, 619-633 (1926). (23) Ferguson, Nature 137,361-362 
(1936). (24) Brunner, Swiss 167,162, April 16. 1934; Cent. 1934, H 2617: C.A . 28, 5552 (1934). 
(25) Hesse, Tschachotin, Natururissenschajlen 30, 387-392 (1942) ; Cent. 1942, 11 1325; CA. 37, 
6211 (1943). (26) Wood, Stevenson, J. Am. Chem. Soc. 63, 1650-1653 (1941). (27) Olson, 
Maroney, J. Am. Chem. Soc. 56, 1320-1322 (1934). (28) Maroney, J. Am. Chem. Soc. 57, 2397- 
2398 (1935). (29) Tamamusi, Akiyama, Isii, Z. Elektrochem. 47, 340-345 (1941); C.A. 35, 
6859 (1941). (30) Mugdan, Rost (to Consortium fur Elektrochem. Ind.), Ger. 595,464, April 11, 
1934; Cent. 1935, I 2599. 

(31) Mailer, Schumacher, Z. physik. Chem. B-35, 455-457 (1937). (32) Verhoogen, BuU. toe. 
chim. Belg. 34, 434-156 (1925). (33) van de Walle, BuU. soc. chim. Belg. 28, 307 (1914). (34) 
Ilerz, Rathmann, Bcr. 46, 2589 (1913). (35) Bruner, Fischler, Z. Elektrochem. 20, 84 (1914). 
(36) Bashford, Emel5us, Briscoe, J. Chem. Soc. 1938, 1358. (37) Ingold, J. Chem. Soc. 125, 
1535(1924). (3S) Hofmann, Kirmreuther, Btr. 42, 4233-4234 (1909). (39) Awberry, Griffiths, 
Proc. Phys. Soc. ( London ) 48, 378 (1936). (40) Lehman, Schmidt-Kehl, Arch. Hyg. Bakl. 116, 
131-268 (1936); CA. 31, 477 (1937); not in Cent. 

(41) Cbavanne, BuU. soc. chim. Belg. 27, 205-209- (1913) ; Cent. 1913, II 1376; C.A. 8, 1105 
(1914). (42) Gowing-Scopes, Analyst 39, 6 (1914). 
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CHCl, ' Beil. I - 61 


(Trichloromethane) 



I.-( ») 






MM) 

B.P. 



F.P. 



[62.0° 

at 760 

mm 

(2)] -63.0° 

(27) 

D? = 1.47000 (12) 




(28) (61) 

n g‘ = 1.44295 (49) 

[Gl-97° 

at 760 

mm, 

(3)] -63.2° 

(29) 

X>5 S = 1.47988 (12) 





(26) 

1.47972 (20)' 

[61.04° 

at 760 

mm, 

(4) -63.3° 

(30) 

1.47955 (45) 




(1)] -63.41° 

(31) 

1.4794 (43) 

[61.40° 

at 758 

mm. 

(5)[ -63.495° (32) 

1.4793 <«) 

61.36-61.33° at 763.9 m 

(6) -63.5° 

(33) 

1.4791 (21) 




(34) (35) (36) 

1.4789 (10) 




(37) (12) (38) 

1.4702 (46) 

61.33-61.38° at 760 

mm, 

(7) -63.67° 

(17) 

ng - 1.44400 (50) 

61.3“ u.c. . at 759 

mm. 

(8) — 63.G° 

(39) 

1,4433 (51) 

61.28° 

at 761 

mm 

(9) -63.7° 

(40) 

1.4431 (19) 

61.20-61.25° at 760 

mm. (10) -64.19° 

(41) 

1.44309 (53) 

61.21° 

at 760 

mm. (II) -66.5“ 

(42) 

1.4424 (44) 

61.20° 

at 760 

mm. (12) 


=» 1,4437 (43) 


(1}(15) (16) See Note 2. 


ng» = 1.44500(53) 
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B.P. (contf.) 
61.152° 

at 760 mm. (13) 

= 1.48921 (13) 

01.15° 

at 760 mm. (14) 

1.48917 (12) 

61.09® 

at 760 cun. (17) 

1.48913 (13) 

61.07-61.09° 

at 760 m (18) 

1.48901 (13) 

61.05-61.10° 

at 760 nun. (56) 

1.4890 (47) 

61.05-61.10° 

at 768 mm. (19) 

1,4889 (10) 

61.0“ 

(20) 

(4S) 

61.0° 

at 766 m (21) 

1,4817 (62) 

60.94-60.96° 

at 766 m (22) 

ni? = 1.44637 (10) 

60.93° 

at 744.2 mm. (4) 

1.4458 (7) 

60.9° 

at 764.3 m (23) 

1.446 (17) 

60.9° 

at 732 m (24) 

D\ sss = 1.4828(54) 

60.7° 

at 743.8 m (25) 

n{|’ 8S = 1.44672 (54) 

60.39° 

at 736.6 nun. (4) 

D? » 1.49845 (12) 

5G.0° 

at 664 mm. (21) 

1.4963 (21) 

55.10’ 

at 632.8 mm. (26) 

n£, 5 - 1.44858 (12) 

53.8° 

at 616 m (21) 

1.44GG (55) 

50.6° 

at 660 nun. (21) 

ng 5 - 1.4500 ,(56) 

47.0° 

at 481 mm. (21) 

Sec Note 3. 

42.8® 

at 416 mm. (21) 

40.40“ 

at 371.8 mm. (26) 

Note 1. For b.p. of 0 at various pressures 

38.0“ 

at 342 mm. (21) 

from 355-2347 mm. see (13); for vap. press, of 

33.0° 

at 287 mm. (21) 

C over range —52.1“ to 0° (57) or —64.2° to 

28.115® 

at 221.8 nun. (26) 

—10.7“ (58) see indie, refs. 

27.0“ 

at 223 mm. (21) 

Note 2. For influence of high press, on m.p. 

Sec Note 1. 


of C see (33); for study of rate of solidification 
see (35). 


Note 3. For D\ over range —61.3° to +59.8“ 
see (59). 


{For extraordinarily comprehensive reviews 
of the history and general chemistry of 0 see 
(U (60). 1 

[Sec alio methylene (di) chloride (3:5020) and carbon tetrachloride (3:5100).] 

MISCELLANEOUS PHYSICAL PROPERTIES OF C 
Various Solcbslitt Relations 

With water. C is only very slightly sol. aq. and is cas. volat. with steam; c g , 100 g. 
aq. at 15® dissolves 0.S52 g. 0 ( 1 $); water satd. with 0 conts. at 20® 0.8% C (63) cf, (51). 
For studies of poly, of aq. in C at 0® (65), 20® (63), 25“ (65), and 30® (65) see iodic, refs.; 
note that at 20“ C satd. with aq. conts. 99.8% 0 and has JO^ 0 » 1.4S6 (63). 

With various inorganic compounds. {For data on soly. in C of Hj (C6), 0 2 (78), IICl 
(67) (6S) (CD) (79), HBr (&S> (69), II : S (67), NH, (67), CO* (70) (SO) (SI), NjO (St), and 
NO- (70) rec indie, refs. — For data on soly. of I* in 0 see (71) (72) (73) (7-4); for study of 
nature of I: sola*. in C see (75); for soly. of I* in vapor of C sec (76).) 

With organic materials. {For study of alewrptioa of vapor of 0 by kercecne see (77).] 
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Binary Systems Containing C 
(See also azeotropes containing C) 

C with various inorganic compounds. 0 + aq.: for soly. data and diag. see (64); note 
that a previously described (82) hydrate of C could not be confirmed (64). — G 4- Ck: 
for f.p./compn. data and diag. (note that 4 different compounds arc formed) see (34). — 
G 4* Bt*: for f.p./compn. data and diag. see (34) (36) (note that no compds. are formed 
and that eutectic has m.p. —72° (34) with about 86 mole % C). 

C with org. cpds. of Order.l. G + n-hezane (1:8530): for f.p./compn. data see (83); 
for densities over range —90° to +60° see (85). — 0 + CeHe (1:7400): for f.p./compn. 
data and diag. see (38); for Z)* 5 /c ompn. and nf> /compn. data over entire range see (19); 
for Z^f/compn. data see (18); for liq. vapor equil. see (19) (117) (112) (124). — 0 + toluene 
(1 : 7405) : for f.p./compn. data see (83) ; for data on specific gravity of system from 15-25° 
see (86); for study of Iiq.-vapor equil. see (123). — G 4* cyclohexane (1:8405): for fp./ 
compn. data see (83); for D\° compn. sco (47). 

G 4* McOH (1 : 6120) : for f.p./compn. data see (37) (84) ; for D™ /compn. and /compn. 
see (44). — 5 + ElOH (1:6130): for Z>| 5 /compn. data sec (45) (46 ). — G + benzyl de. 
(1:6480): for density /compn. data over entire range see (87). 

G.+ diethyl ether (1:6110): for f.p./compn. data and diag. see (42) (88); for Z^/compn. 
see (47). — G + diisopropyl ether (1:6125): for Z)|°/compn. see (47). — G + diozane-lj 
(1:6400): for D^/compn. see (47). — G 4- ethylene glycol dimethyl ether (1:6141): for study 
of heat of mixing see (89). — G + telraethylenc glycol dimethyl ether: for study of heat of 
mixing see (89). 

G 4* dimethyl carbonate (1 : 3046): for D\*/ compn. data see (20). — G + diethyl carbonate 
(1 : 3150) : for D^/ compn. data see (20). 

G 4- acetone (1:5400): for f.p./compn. data see (27); for .D^/compn. (47), D\ 5 /compn. 
(19) (46), nn/compn. (19), and nn'Vcompn. (49) data see indie, refs.; for refractive index/ 
compn. for light of various wave lengths seo (52). 

"With org. cpds. of Order 2. G + nitrobenzene: for f.p./compn. data and diag. (eutectic, 
f.p. —71.0° conts. 81.5 wt. % C) see (61). — G 4* aniline: for f.p./compn. data and diag. 
see (27). — G 4- JV,2V-dimcthy]aniline: for D\ 5 , D{°, njo 8 , and nf)' 5 over entire range of 
composition sec (43). — 5 4* quinoline: for Z>4°/ c ompn. data sec (47). 

With org. cpds. of Order 3. G 4- Clinch (3:5020): for f.p./compn. data and diag 
(eutectic, f.p. —108.4° conts. 29.6 wt. % C) see (39); for data on b.p., Z>* 0 , and iiq.-vapor 
equil. see (90). — C 4* CCli (3 : 5050) : for f.p./compn. data and diag. (eutectic, f.p. 4 
conts. 50.6 wt. % C! (39)) (36) (S3) (91) see indie. refB.; for P^/compn. (48) (90), Dili 
compn. (8),b.p. and iiq.-vapor equil. (90) see indie, refs. — G + 1 , 1 -diehloroethane (3:6035)- 
for b.p., D\°, and iiq.-vapor equil. see (90). — G + 1,2-dichloroethane (3:6130) : for data on 
vap. press. (92) and liq.-vap. equil. (93) see indie, refs. — G 4* 1 , 1 , 1 -trickloroethane (3:5058): 
for f.p./compn. data see (94). — G 4* 1,1 /3-trichloroethylene (3:5170): for f.p./compn. data 
and diag. (eutectic, f.p. -100.2°, conts. 31.2 wt. % C) see (39). - C + pfi'-dichlorodielhyl 
ether (3:6025): for D^/compn. data see (47). 

With org. cpds. of higher orders. G 4* 1 ,2-dibromoelhane: for P|°/compn. data see 
(47). — C 4- GBr «: for f.p./compn. data and diag. see (91). — € 4- GUIs' for vap- P r ^‘ 
data see (95). — G 4- GS%: for f.p./compn. data see (83); for D\l compn. (96) or Dill 
compn. (8) see indie, refs.; for Iiq.-vapor equil. data see (97). 
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Ternary Systems Containing C 
(See also azeotropes containing C) 

G 4 acetone (1:5400) 4 HiO: for studies of liq. equil. at 25° see (98) (99) (100) (101) 
(102). — G 4 acetone (1:5400) 4 MeOH (1:6120): for ternary b.p. diag. see (103).— 
C 4 acetone (1:5400) 4 diethyl ether (1:6110): for data on refraction see (104). — C 4 
acetone (1:5400) 4 diisopropyl ether (1:6125). for ternary b.p. diag. see (103). 

6 4- acetone (1:5400) 4 Ctfh (1:7400): for ternary b.p. diag. see (103) (19) (105); for 
refractive data see (104). 

G 4 acetone (1:5400) 4 CH^Cl% (3:5020): for ternary b.p. diag. see (103). 

C 4 acetic and (1 * 1010) 4 aq.: for studies of liq. equil. at 25° see (104) (106) cf. (99), — 
G 4 acetic acid 4 lubricating ail: for studies of liq. equil. at 25° sec (107). 

G 4 ClhCh (3:5020) 4 CCh (3:5100): eutectic, f.p. —111-4°, conta. 27 wt. % C 4 
60 wt. % CHiCh + 13 wt. % CCU (39). 

Quaternary Systems Containing C 

G 4 acetone (1 • 5400) 4 AcOH (l : 1010) 4 aq for study of liq- equil. at 25° see (10 0); 
for study of use of system in mixed solv. extraction of lubricating oils see (107) (108). — 
G 4 trans-1 , 2 -dichloroethylene (3.5028) 4 1 ,1 ,2-lrichloroethylene (3:5170) 4 CzHsBr: 
eutectic, f.p —139.1°, conts. 17 7 wt % 0 4 13.8 wt. % trans~l ,2-dichloroethylene 4 
21.G wt. % trichloroethylene 4 44.9 wt. % C^H&Br (39). 

Binary Azeotropes Containing C 

C 4 fhO; & forms with aq. a const.-boilg. mixt., b.p. 56.1°, contg. 97.5 wt. % 0 (14). 

G 4 MeOH (1:6120) : C forms with MeOH a const.-boilg. mixt , b p. 53.5° (103) (109), 
contg 87.5 wt. % (103) - 65 mole % (109) C, cf also (110) (111) (4) (112) (113) —G 4 
EtOH (1.6130): 0 forms with EtOH a const. -boilg. mixt., b.p. 59.3° at 760 am. (Ill), 
59.35° at 760 mm. (14), contg. 93.2 wt. % C (111) cf. (14) = 84 mole % C (111) (see also 

(4) (110)) of D - 1.4112 (14); * * ’ * 

study of liq -vap equil. see (45). 
ale. a const.-boilg. mixt., b.p. 60 

mole % C (111). — C 4 Jormic acid (1:1005): C forms with formic acid a const.-boilg. 
mixt , b.p. 59.15° at 760 ram. (115), contg 85 wt. %C (115). — G 4 elhylformale (1:3000): 
C forms with ethyl formate a const.-boilg. mixt., b.p 62 8° (116), 62.7° (111) at 760 mm., 
contg. 87 wt. % 0 — C 4 methyl acetate (1 :3005); 0 forms with methyl acetate a const- 
boilg. mixt., b p. 64.8° at 760 mm (111), contg. 77 wt. % C (111); b.p. 63.0° at 726.3 mm. 
contg. 50 wt. % C (117); b.p. 62.6° at_717.5 mm. contg. 56 wt. % C (117); for study of 
constant evapn. system sec (125). — C 4 diisopropyl ether (1:0125): C forms with di- 

L - * 36.570 wt % C (103). — G 4 acetone 

b.p. 64.5° at 760 mm. (109) (103) 
wt. % C (19) (1Q5), 65 5 mole % C 
(109); b.p. 62.4° at 732.0 mm. contg. 80 wt. % C (117); b p. 62 25° at 719 mm. contg 86 
wt. % C (117) cf also (112); b.p. 61.95“ at 716.5 mm contg 85 wt. % & (117): for studies 
of liq .-vapor equil. of C 4 acetone see (19) (105) (117) (112), for study of vap. press, see 
(26) (49) (118) (119) (120) (121): for study of distn. of C 4 acetone in wetted wall column 
see (122). 

Ternary Azeotropes Containing C 

G 4 Eton {1.6180) 4 aq : C forms with EtOH 4 aq. a ternary const.-boilg. mixt., 
b p 55.4-55.5° at 760 mm., coDtg. about 02.5 Wt. % G 4 4 0 wt. % EtOH 4 3.5 wt. % 
aq (14). 
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indie, refs. For formn. of C from various chlorinated ketones by action of alkali hypo- 
chlorites (haloform reaction) see (235) (236).] 

From alcohols. [For concise reviews of prepn. of C from EtOH (1:6130) by action of 
alkaline hypochlorite solns. see (1) (214); for formn. of C from various other primary and 
secondary alcohols in similar fashion see (237).] 

From miscellaneous sources. [For prepn. of C from trichloroacetic acid (3:1150) by 
loss of CO 2 under a wide variety of conditions see text of that compound under decarboxyla- 
tion; from dichloroacetyl chloride (3:5290) on wanning with AICI 3 see text of that com- 
pound; from mixtures of salts of fatty acids with inorganic chlorides by electrolysis see 
(238); from lignin with alkali hypochlorite see (239).] 

[For prepn. of trichlorodeuteriomethane (deuteriochloroform) (CDCI 3 ) from chloral 
deuterate 4* NaOD (443) or from chloral (3:5210) + D 2 0 + CaO (444) sec indie, refs.; 
for rate of isotopic exchange between C and D 2 0 see (445).] 

CHEMICAL BEHAVIOR OF C 

Pyrolysis of C. [0 passed at red heat over asbestos (240), over Pt wire at 1000° (241), 
with 1% I 2 over pumice at red heat (242) cf. (243), or in electric arc (249) undergoes de- 
composition, and various proportions of carbon, HC1, hexachloroethane (3:4835), hexa- 
chlorobenzene (3:4939), tetrachloroethylene (3:5460), pentachloroethane (3:5880), and 
other products are claimed to result. C over htd. Ti0 2 gives (245) HC1 -f CO -f hexa- 
chlorobenzene (3:4939) -f- TiCL. For other studies of pyrolysis of C at 368-400° (246), at 
425° (247), and at 512° (248) see indie, refs.] 

Oxidation of C. C is readily oxidized to carbonyl chloride (phosgene) (3:5000) by air, 
oxygen, ozone, or chemical oxidizing agents. In view of the extremely toxic character of 
phosgene, and of the extensive use of C in anesthesia, this aspect is of great importance and 
has been very extensively studied. 

_ By air or oxygen. [For an extensive account of the earlier literature on the oxidation of 
C in air and light see (250). Note that such oxidation is not effected by air in absence of 
light, nor by light in absence of air (251). C with limited air in sunlight reacts according 
N to the following equation : CHClj + 0-* COCl 2 (3 : 5000) + HCI (252) but with excess air in 
sunlight in sense 2CHC1 3 + 50 -♦ 2C0 2 + 3C1 2 + H 2 0 (252). Note that C + air over 
dry 3£OH gives (253) some phosgene (3:5000). For later Btudies on the photochemical 
oxidation of C (254) in tropical sunlight (255), including search for possible intermediate 
peroxides (256) (257), see indie, refs. For studies on chlonne- 6 ensitized photochem. oxidn. 
of C see (258) (259) (260). For oxidn. of C by atomic oxygen see (261). The photochem. 
oxidn. of p is repressed by various inhibitors of which EtOH has been most extensively 
studied (262).] _ _ 

By ozone. [C dissolves ozone yielding a blue soln in which some C is gradually oxidized 
(270) (271) to phosgene; for study of C as ozonization solvent see (24) ] 

By other chemical means. [C with CISO 3 H at 120° (263), with K 2 Cr 2 07 + H»SO< (264), or 
with air over CuO at 350-550° (265) gives phosgene (3:5000). Note, however, that 
with cone. HjSO^ above 200° gives (266) (267) CO -f- C0 2 + HCI + S0 2 while 6 with an 
equimolal mixt. of H 2 Sa 07 + SO 3 at 55-60° as directed (268) cf. (269) reacts in sense 
CHCI 3 + Hs&O 7 + SO 3 -» CO + 3 CISO 3 H with S 2 0 6 C1 2 (pyrosulfuryl chloride) being 
formed using more SO 3 , and H 2 SO 4 using less SO 3 .] . - 

Inflammability of C. [For studies of in flamm ability of C in air, oxygen, or O 2 /N 2 V 
mixts. see (272) cf. (273).] ^ 

Reduction of C. [C with Zn + ale. HCI (274), Zn -f AcOH (275), Zn dust + ale. NHJ 
(276) (277) (278), Al/Hg + aq. (275), Fe + AcOH (275), or Si 3 H 8 + AICI3 in abs. of air 
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(279) gives CHjCli (3:5020) or further reduction products, e.g., CH 3 CI (3:7005) or CH< 

(280) ; C with cone. HI on htg. gives (281) CHjIj (Beil. 1-71, Ij-(18), Ir(37)]; C with atomic 

hydrogen gives (2S2) CH 3 C1 (3:7005) + HC1.) » 

Substitution of C. Note that the text of this section refers only to replacement of the 
single hydrogen atom of CHCI3. 

Fluorinahon. (The product of replacement of the H atom of C by F (289), viz., trichloro- 
fluoromethanc, CCljF (Beil 1-04], is usually prepd. by indirect means from sources other 
than C, eg, from CCL (3:6100) + Fj in pres of As + Br2 (283). However, beyond 
noting a few leading articles on its physical consts , including b p. = 23.66° (284), 23 77° 
(285) at 760 mm., m.p. *= —HO 48° (284), vapor press (284) (285), liquid density (286), 
and P/V/T relationships (287), no complete review of CCI3F and its relatives (cf. (288)) 
can be given here.] 

Chlorination. 0 on suitable chlorination yields CCL (3:5100). [E.g., C with Clj in 
sunlight (290) or u.v. light (291) (292) (293) (294), at 260-320° (295), or in pres, of FcCL 
(29G) or of aq (297), or 0 with ICl at 105° (298), or C with aq NaOCl (reaction very slow 
and incomplete (299)) gives CC1* (3:5100). Note, however, that C is not chlorinated with 
SO2CI1 even in presence of organic peroxides (200).] 

Bromination C on suitable bromination gives bromotrichloromethane. [E g., C with 
Br» in s t. (301) (29S) at 225-275° for 14 his. as directed (302), or C with Br2 in light of 
5460 A (303) or 2650 A in pres, of O2 (351), or over carbon at 180-350“ (305), or C with aq. 
NaOBr (299), gives CCljBr [Beil 1-67, I r (31)], b.p. 105° (302), 154.2-104.35° at 758.5 mm. 
(308), m.p. —21° (302) Tor prepn. of CCljBr from trichloroacetyl bromide by pyrolysis 
at 400° at ord. press, sec (306); for studies of bcliavior of CCljBr with CI2 in light (307) (308) 
or of its halogen-sensitized photochcm. oxidn. (309) see indie, refs.] 

lodination. [C with aq. NaOI (299) gives iodotrichloromethane, CCljI [Beil. 1-71], 
b p. 142° (299) (310); for prepn of this prod from CCI4 (3:5100) with AHj in CS2 (310) or 
from trichloroacetyl iodide by distn. at ord press. (306) see indie, refs.] 

Nitration. [C with IINOj in B.t. at 90-100° for 120 hrs. (311) or in boilg. acetyl nitrate 

(312) gives nitrotrichloromcthano (chloropicnn) (Beil. I-7G, Ii-(20), l2-(41)], b.p. 111-112°, 
but this product is usually prepd. by other means, e.g., from calcium picratc with Ca(OCl)2 

(313) (314).) 

Nitrosation [No record can he found of any reaction between chloroform and nitrous 
acid. However, nit rosotrichloromc thane (Beil. l2-(39)] has been obtd. indirectly from 
sodium trichloromcthano sulfinate, CCljSOONa, by the action of IINOj (315) (316). 
It is a dark blue liq , b.p. 5 0-5.5° at 70 mm (315), but decomposing on distn at ord. press. 
The compound is of considerable interest because on reduction with II 2 S (315), Al/IIg (315), 
SnCl; (310), or SOj (31 G) it yields dichloroformaldoxime, Cl : O=N0H, a chemical warfare 
agent with especially terrifying characteristics.] 

Hydrolysis of C. C on hydrolysis gives formic acid (1:1005) in such a form tliat the 
reaction mixt. Is able to reduce Tehling sola, or NH t OH/AgN*Oj even at room temp, or 
more rapidly on warming (dif. from CCI4 (3:5100), 1,2-dichlorocthane (3:5130), 1, 1,2,2- 
tctrachloroctlmnc (3:5750) and hcxachloroctliane (3:4S35)). Note that, although some 
CO has been detected, yet formaldehyde (1 :0145) is not produced (317). 

[C with aq. on protracted htg in s t. at 225° gives (31S) IICOOII (1:1003) + CO + 


[C Is also hydrolyzed in alc.alk. solas, even more readily tlian CCL (3:5100) (321) (191)* 
for use of this principle in estimation of 0 sec above under determination of C. For study 
of kinetics of hydrolysis of 0 with ale. KOII (325), with A'/10 KOH in 95% ale. at 90“ 
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(326) cf. (327), or with Ba(0H)2 or T10H in 50% ale. (328) (327) see indie, refs. Note 
that C with ale. KOH is also claimed by one worker (253) to give ethylene.] 

[For further details on ability of C to reduce Fehling soln. see (317) (329) (330).] 
Behavior of C with inorganic salts. [C with AlCb gives a gummy hygroscopic addn 
prod, which with aq. regenerates C (331), but C with AlBr3 is more or less (yields: 5S- 
90% (332), 100% (333)) converted to bromoform [Beil. 1-68, Ir(16), Ir(33)], b.p. 149 55° 
at 760 mm. (334), m.p. 8.05° (334), Z>f = 2.87757 (334), Df = 2.89054 (334), D\ & = 
2.90350 (334), rt}> 5 = 1.60088 (334).] 

[C with Cal2 in s.t. at 100° is partially converted (335) to CHI3, but C with aq. IQ even 
in pres, of Cu decomposes yielding (336) CH4 + H2 + CO + C0 2 .] 

[For leading reference on behavior of C with various metal fluorides see (337).] 
Behavior of C with metals. [C with alkali or even alkaline-earth metals undergoes 
explosive decompn. on htg. or even at room temp, if subjected to sufficient mechanical shock. 
For studies of the explosion of C with alkali metals sec (338) (339) (340); for further d3ta 
on explosions of C with Li, Na, K, Ca, Sr, Ba, and Mg, especially with reference to sensitivity 
to mechanical shock, see (341). C with molten Na at 260-370° 03 directed (342) gives 
C + H2 + CH4 with smaller amts, of CsHj, C2H4, and C2H2; for study of C with Na vapor 
see (343).] 

[For study of hazards of behavior of CHCI3/CCI4 mixts. with A1 or Mg see (344); for 
extensive study of corrosion of metals by C see (345).] 

[Note that C with Mg in boilg. ether does not react, even in pres, of various catalysts 
(346).] 

Behavior of C with various organic reactants. With carbon monoxide. [C with CO + 
water vapor above 200° in pres, of suitable cat. as directed is claimed (347) to give acetic 
acid (1 : 1010); C with CO + AICI3 at 150° and 900 atm. for 6 hrs. gives (21% yield (348)) 
dichloroacetyl chloride (3 : 5290).] 

With hydrocarbons. [C (excess) with octene-1 (1:8375) in pres, of small amts. (002 
mole) of dibenzoyl peroxide (or diacetyl peroxide) adds to unsatd. linkage giving (349) 
1,1,1-trichlorononane; under similar conditions C adds to one of the unsatd. linkages of 
diallyl (1:8045) giving 8,8,8-trichloroheptene-l. — (For other addns. of C to unsatd 
linkages see below).] 

[C with CeHe (excess) in pres, of A1C1 3 (350) (351) (352) (353), FeCl 3 (354), chromium 
powder (355), or A1 powder (35G) gives triphenylmethane (1:7220); other aromatic hydro* 
carbons presumably give analogous results but cannot be detailed here.] 

With saturated halohydrocarbons. [C (1.2 moles) with EtBr (3.8 moles) + AICI3 (99? 
mole) on htg. as directed (357) gives EtCl (3:7015) + 90% yield CHBr3 (for physical 
constants see above under behavior of C with inorganic salts (AlBrs)). — C (1 mole) with 
Mel (3 moles) + AICI3 (0.04 mole) on similar treatment gives MeCl (3:7005) + (95% 
yield (357)) iodoform, m.p. 119°. — 0 with CHBra + 5-10% KC1 in pres, of moistened 
AICI3 under C0 2 in s.t. at 135° for 14 hrs. undergoes a redistribution reaction giving (358) 
17% C + 43% CHCl 2 Br + 31% CHClBr 2 + 9% CHBr 3 .] 

With unsaluraled halohydrocarbons. [C (3 wt. pts.) with ord. l,2-dichloroethyle n ® 
•(3:5030) + AICI3 (0.25 wt. pt.) stirred with sand for 20 hrs at 30“ (359) cf. (360) (361) 
(362) gives (yields: 63% (359), 70-75% at 50° (360), 46% at 17° in 22 hrs. (360)) 1,1»2,3,3* 
pentachloropropanc (3:6280).] 

[C with 1,1,2-trichloroethylene (3:5170) -r AICI3 at 20° gives (361) (362) l,l,l»2j3,3- 
hexachloropropane (3:6460); note that at higher temp, e.g., 50-60°, yield is greatly 
diminished and several other prods. (361) are formed.] , 

[C (2 moles) with 1,1,2,2-tetrachloroethylene (3:5460) + AICI3 (0 2 mole) refluxed 
15-20 hrs. gives (85-93% yield (363)) (364) (365) (366) (367) (368) (369) 1, 1,1, 2, 2,3, 3- 
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heptachloropropane (3:0200); for study of equil of system C 4* tetrachloroethylenc 
(3:5160) + unsym . -hep tachl oropropane (3:0200) see (370).] 

TpjiJi unsaturated minks. (6 with acrylonitrile {vinyl cyanide) in pres, of trimethyi- 
benzyt-ammonium hydroxide at 0-5° for 24 hrs or solid IvOH at 0-5® for 4 hrs. adds to 
unsatd. linkage giving (11-12% yield (37 U) (372) ■y,- r ,r-trichloro-n-butyronitrile > m.p 41°, 
b p 214-216° at 760 mm , 90-95* at 12 mm (371) {372).} 

With alcohols or akoholaics. {0 with MeOH over cat. at 200-350° gives (373) MeCl 
(3:7005), C with EtOH under similar conditions gives {373) EtCl (3:7015).] 

1C with No alcoholates gives the corrcsp trialkyl orthoformates. E.g., C with NaOCHi 
gives (374) (375) trimethyl orthoformate (i:30S7); C with NaOC-Hj gives (27-31% yield 
(376), 30% (377)) {374) (37S) triethyl orthofonnate (1.3241); ortho formate cstera of higher 
ales arc similarly prepd cf {374) {377) For study of behavior of C with mixta, of sodium 
alcoholates see {378); for treatise on chemistry of aliphatic orthoesters see {379}.) 

With mercaplans or mcrcaptides (C with NaSCHj should yield trimethyl tnthioortho- 
formatc {Beil Hr (39)}, m.p. 16° (3S0), b p 220° dec {3S0), 103-104° at 12 mm (3S1), 9G° 
at 9 tarn. {380), njj? *» 15696 {381), but this prod has been reported only by other means, 
e g , from CCU (3:5100) with NaSCHj (3S1) and from anhydrous HCOOH (1:1005) with 
C1LSH met at ord. temp. (380) 1 

tC with NaSCjHj gives (332) {3S3J (386) triethyl trithioorthoformate {Beil. 11-93, IIi- 
(39)J, b p 235° dec (3S0), 174° at 760 mat {384), 136.5° at 23 mm. {3S3). 133° at 21 mm. 
(330), 126.5-1 2S* at 12 mm. {3S1), 127-128° cor. at 12 mm (387), D? * 1.053 {3S6), 
* 1 5-H0 (381), but this product is usually prepd by indirect means, c.g., from an- 
hydrous HCQOH (l : 1005) mth CjHjSH in pits. of dry HC1 (384) {385) or from CCU 
(3:5100) with NaSCjH# (3S1 }.]_ 

With, phenols or phcnolales C with phenols (or with substituted phenols having at least 
one free ortho or para position) in presence of aq alk. condenses with eventual introduction 
of the formyl radical and formn. of phenolic aldehydes (Rcimcr-Tiemann reaction (3S8)). 
The countless recorded examples of this reaction cannot be detailed here but the following 
leading references will be found useful. {For modern studies of the Iteimer-Tiemann 
reaction see (3S9) (390); for studies of influence of Bubstitucnts in the phenolic component 
sec (391) {392) (393) (30-1) (395); for extension of the Rcimcr-Ticraann reaction to other 
classes such as substituted indoles {39G), thiarolea {397) see indie, refs.; for application 
to 0'naphthol (1:15-10) giving (3S— 4S% yield (398)) 2-hydroxy-l-naphthaldchyde, m.p. 
79-S0°, to tf-tetmlo! {5,6,7, 8-tetrsliydfOD3phtho}-2) (399) see indie refs ; for studies on 
theory of Rcuncr-Tiemann reaction sec (400) (401) (402).} 
lC with dry KOCtfU at 110° for 4 hrs. under Nj gives (15% yield (403)) tripbcnyl ortho- 
formate {Bed VI-152, VI*- (153)}, mlb. from ale., m p. 70-77° {404), 75° (403), 71.5° (103); 
note tlmt this prod is also formed (403) in the Ueimcr-Tiemann reaction cf. {390} J 
ffttA aldehyde* or Idones. C with aromatic (but not idiphatic (400)) aid* 4 ”"’ 'V. 

of aq KQH undergoes addition yielding trichloromcthj I-ar*-' > 

l»enmldeh>de (1 .0195) + aq KOH givrs {IGCt-'-'-’ ' ‘ * 

phenyl-carbinol {Bed. VI-476, VJ*-{237), « M & ^n,, 

(409) cf. {406) (eorreap acetate, mp. 87 • ^o.ue, mp 97.5° (409); 

corresp. p-nitroUrmnlc, mp. 109° (110)) ..Muogoua behavior of 0 *f alkali with 

o-cldorolientaldehyde (3:G410) (til), m-cldorobcnxaldchyde (3:G475> (412), p-chloro- 
bcftxaldcitjde (3:0755) (113), p-tcluaJdchjdc (1:0215) (412), and furfural (f ;0185) {400} 
see indie, rvf*. Note that trichlororocthy 1-oryl-enrbmoh arc also obtd by reaction of atom, 
hydrocarbons with chloral (3:5210) q v.) 

{0 with acetone {1 :M09) in pres, of dry powdered KOH (0 5 mole) below 0’ (114) or 
2-3* (115), or KOH in ale. a* directed (UO), or even NaXH, (4tS) gives (yteld<:25% {116), 
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23% (414)) (417) (415) 1 ,1 ,l-trichloro-2-methylpropnnol-2 OJ^trichlonWredmtyl alcohol 
« " Chloretone *’) (3:2662) q.v.; note that use of NaOII lowers the yield (414) and that 
Ca(OH)i (416), Zn(OH)j (414), or A1(0H) 5 (414) yields no such product; note also that 
the crude prod, contains some diacetone alcohol (1:6423) best removed by treatment 
with nq. (416) since otherwise it forms with the " Chloretone ” a consL-boilg. mist.] 

[C (2 moles) with ethyl methyl ketone (1 :5405) in pres, of dry powdered KOH (419) or 
of NaNH; (4 IS) gives (13.5% yield (419)) by addition l,l,l-trichloro*2-methylbutanol-2 
(Beil. Ir(424)], b.p. 162-165° <41S), 110-113° dec. at 620 mm. (419J, Df - 1.212$ (US), 
ni?= 1.4460 (419). Note, however, that analogous addition of C does not occur with 
diethyl ketone (1:5420) (420), di-n-propyl ketono (1:5447) (420), ethyl n-propyl ketone 
(420), methyl isobutyl ketone (1:5430) (420), or methyl phenyl ketone (acetophenone) 
(1:5515) (419), but trill occur to a very small extent with cyclopentanonc (1:5446) (421) 
or cyclohexanone (1:5465) (421) cf. (41S).] 

With amines. C with primary amines in pres, of ale. caustic alkali condenses with loss 
of 3 HCl giving the corresp. isocynnidcs whose extremely characteristic odor has caused 
this general procedure to be used as a test (422) for primary amines. The reaction has, 
however, been very little studied in the aliphatic scries. 

[C with CHjNHj 4- ale. NaOH should give methyl isocyanide (methyl carbylamice) 
[Beil. IV-56, IV,-(32S), IV-(5G1)|, b.p. 59.0“ at 700 mm. {423), 5^-60“ (424), fif - 0.7S4 
(424), Df - 0.7404 (425), nit “ I MS (424), but this highly implosive (425) (426) (427) 
substance has been reported only by other means, c.g., from Mel with dry AgCN (425) (423), 
CuCN (42S), or CIIjHgl (429), — C rvilh CrHsNHj + ale. NaOH gives (430) cthjltao- 
cyanidc (ethyl rarbylamine) [Beil. IV-107, IV, -(351), IV-(000)1, h.p. 7S.1" at 7CO on- 
(431), 7S“ (424), ft? « 0.747 (424), Dj° = 0.7405 (425), nff. - 1.362 (424), but this lia 
explosive prod. (427) is usually obtd. by other means, e.g., from EtI with AgCN (425) (431), 
etc. — C with n-BuNH. + aq. NaOH gives (only 5% yield (432)) n-butyl isocyanide (is 
butyi earbybamine) whieh is better obtd. (40% yield (432)) from n-BuI + AgCN.) 

[0 with aniline in ale. KOH (433) (435) cf. (43S) or in C s Ht + NaNH. (436), or better 
in MeOH/NaOH (50% yield (-134)) or powdered KOH without solvent (35-40% yirW 
(437)) cf. (43S), gives phenyl isocyanide (phenyl earbylamine) JBeil. XII-191, XHr(16S)l 
b.p. 165-166° at ord. press, with partial polymeriiation (435), 7S“ at 40 mm. (435), 64* 

20 mm. (435), Dj 54 = 0.9S23 (424), «JiV «* 1.52S2S (424). — For analogous reactions of 
0 with o-toluidinc giving o-tolyl isocyanide fBcil. XII-7SS), b.p. 1S3-1S4 8 cor. at 753 nun. 
(439), with p-toluidino giving (440) (441) p-tolyl isocyanide [Beil. XII-903J, b.p. 99° *4 
32 mm. (441), 94° at 25 mm. (434), m.p. 21° (441), 19.5° (464), with p-raethoxyaniline 
(p-amtidinc) giving p-methoxyphenyl isocyanide, m.p. 33° (43S), 30° (434), with rKnethoxy- 
aniline (o-anisidine) giving o-methoxyphcnyl isocyanide, b.p. 112° at 16 mm. (43S), witn 
p-phenylenediamine to give (442) either p-aminophenyl isocyanide, m.p. 74°, or p-phenytcnc 
diisocyanide see indie, refs. — Many other isocyamdes arc known but cannot be detaiK 
here.) 

® Color reaction with a-naphthol/cytlohexanol. A. C (1 drop) with 2 ml. °f 
soln. of a-naphthol (1:1500) in cyclohexanol (1:6115) + 1 pellet of solid NaOH, 
boiled 25 seconds and cooled, gives (174) blue color; one portion of this blue solo- 
underlaid with equal vol. of S5% H«SO<, stood 1 minute and shaken turns intense^ 
blue; a second portion of the alkaline blue soln. acidified with equal vol. of AcU 
(1:1010) stood 1 minute and shaken becomes orange-yellow. (Note that the alkaline 
boiling also gives a blue color with CHjCl* (3:5020) and with CCU (3:5100) whi 
other chlorinated solvents (174) give yellow-brown, gray, or brown; in the Rjj- * 
treatment CH.C1* (3:5020) gives greenish-blue and CCU (3:5100) an intense bhtf. 
in the AcOH treatment CH.C1* C>3:5020) gives a yellow, CCl* (3:5100) a red, color.) 
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B. G (1 drop) with 2 ml. cyclohexanol (l : 6415) + a few mgms. a-naphthol (1 : 1500) 
+ 2 ml. 20%'aq. KOH boiled 15 seconds with vigorous shaking gives (175) blue color 
in upper layer. (Neither CH 2 CI 2 (3:5020) nor CCU (3:5100) gives any color, and 
this form of the test may be used to detect as little as 1% C in cither of the other two.J 
® Color test with 2,7-dihydroxynaphthalene/cyclohexanol. C (1 drop) with 2 ml. 
pure cyclohexanol (1:6415) + 1 pellet NaOH + a few mgms. 2,7-dihydroxynaphtha- 
lene htd. at 197° (b.p. of ethylene glycol) for 45 seconds, decanted from undissolved 
NaOH, cooled, and shaken with 2 ml. AcOH + 4 ml. 96% EtOH, gives deep red 
color (175). [Note that under these conditions CH 2 CI 2 (3:5020) gives a steel-blue 
color while CCU (3:5100) gives pale yellow-brown color (175).) 

(g) Color test with cyclopentanol. C (1 drop) in 1 ml. cyclopentanol (1:6412) + 1 pellet 
NaOH boiled for 25 seconds, then shaken vigorously for 35 seconds, then treated with 
4 ml. 96% EtOH and shaken, gives with C only a pale citron-yellow color -(175). 
[Note that in this test CH 2 CI 2 (3.5020) gives a deep red color which intensifies or 
turns reddish-brown upon addition of EtOH; CCU (3:5100) gives an intense brown 
color.) 
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3:5000 OXALYL (DI)CIILOIUDE 


0=C — Cl 

o-i-ci 


Beil, n - Ml 
n,-(23<) 

n 


B.P. M.P. 

C3.G-C4’ at 763 nun. {!) -lO.O’ (3! D\° - 1.1785 (3) nl? - 1.10,0 (31 
02.1-03.3’ (2) -12.0’ (1) 1.480 (4) 1.4301 (» 

01.1* at 743 mm. (3) Dj 3 * - 1.4484 (4> 

OO-Ol’ (4) - 1.4888 (4) l>u® — 1.43440 (4) 

SD-OO* (5) 1.43305 (■> 

(See also clhoxalyl chloride (3:5025).] 

Colorless liq. whose vapors strongly attack respiratory passages. — Solns, of 0 In ether, 
CHClj, or alkanes aro colorless, hut those in phenol, an mole, thiocthere, pipcronal, a” 
Uipenteno arc yellow (5). — Note tlmt the presence in samples of 0 of phosphorous eompds- 
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(such as might remain from the reagts. used in its prepn.) increases the refractive index <4); 
such contaminants may be removed by treatment with Cl? and subsequent fractionation 
(4) (7). — C is stable to fumg. H 2 SO 4 . 

0 is an important reagent in organic synthesis; its reactions may conveniently be classi- 
fied under four main types, viz.: (A) those in which it reacts as an acid chloride (either 
one or both groups being involved); (B) those in which it acts like a mixture of COClj 
(3:5000) -f CO; (C) those in which it acts as a chlorinating agent; and (Z>) those in which 
it acts as a dehydrating agent. Examples of all these types will be found in the subsequent 
text, but naturally combinations of the distinctive types may occur simultaneously. 

C is also employed in the preparation of various dyestuffs although these cannot be dis- 
cussed here. {For toxicity of 6 see ( 6 ); for protection of stopcocks from action of C see 

(MM 

Preparation. {For prepn. of C from anhydrous oxalic acid (1:0535) with PC1$ (2 moles) 
(yields: 70% ( 8 ), 45-50% (1)) in pres, of an inert solid or liq. diluent (9) and even in units 
as much as 5 times the original (10), or with PCb in POCI 4 in stream of Clj (11), or with 
COCI 2 (3.5000) in pres, of tertiary amines (14) sec indie, refs.; from diethyl oxalate (1 : 1055) 
with PC ) 5 (poor yields) see (12) ( 1 ) (13).J 

(For prepn. of C from COCI 2 (3:5000) + CO, or from CO 4- CI 2 over suitable cat. at 
200-400® and 200 atm. press., see (15) I 

(For formn. of C (19% yield (1» from ethoxalyl chloride (3:5625) with PCI 5 in s.t. at 
170° see (1)1 

Pyrolysis or decomposition of C. [0 on passing through tube at 600° (1) or on btg, at 
340° for 70 bra. in an evacuated s.t. (7) dec. quant, into COCI 2 (3:5000) and CO; note, 
however, that at 200° C shows no trace of phosgene even after 18 hrs. (7) and at ordinary 
temp, (when protected from light and moisture) can be preserved indefinitely.] 

C (1 mole) on slight warming with AlCij (2 moles) in CS 2 dec. quant. (1) into phosgene 
(3:5000) + CO and may thus serve as a source of COCl* in Friedel-Crafts reactns. (see 
below). 

C when exposed to light of any wave length below 3800 A slowly dec,, the final prods, 
being COCIj (3:5000) 4 - CO although the initial prods, appear to include Clj and CO (16); 
this photochemical decn. plays an important part m its use as a reagent for introduction 
of the — CO. Cl group (chloroformylation) (see below). 

Behavior of C with inorganic reactants. C with liq. aq. or dil. aq. alk. yields quant. 
(1) CO 4- CO» 4 - HC1, no trace of oxalic acid (1:0445) or of its Bemi-acid chloride being 
formed; however, C ns vapor on treatment with steam docs yield also some oxalic acid 
crystals ( 1 ). 

(0 in ether on treatment with dry HjS for several hra, is unchanged, but if quinoline 
(2 moles) is added, vigorous rcactn. occurs ( 1 ) with evolution of gaseous CO + COS.] 

(0 on treatment with IIBr gas for 12 hra. gives (85% yield (7)) (17) (18) oxalyl (di)- 
bromide ]Bcil. IIH236), II?-(509)J, b.p. 106° (18), 102-103° at 720 mm., 16-17° at 10 mm., 

fip. — 19.5° <7j (for study of thermal and photochemical dccn. of thb prod, see (18|). 

0 with HI is reduced (7) yielding CO + Is (cf. phosgene (3:5000)).} 

0 with 2 Nal in dry acetone yields quant. (41) CO + I* -f- 2NAC1 but C with aq. Nnl 
does nor set free iodine giving instead the usual aqueous hydrolysis with formn. of CO 4 - 
CO, + 2IIC1 (41). . ^ 

lC (2 moies) with As;Oj (1 mole) gives (95% yield (19)) AsClj, b.p. 130®; similarly C 
with dry CrOj refluxed 5 hra. gives (80% yield (19)) chromyl chloride, CrO,Cb, b.n. 114- 
1 IC* at 748 mm.] ^ 

(0 in C«1U with Hj in pres, of Pd/BaSOt cat, gives only gaseous products, no trace of 
glyoxal or glyotjhc acid being formed (20).J 
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3:5060 OXALYL (DI) CHLORIDE 


BJ>. 

63.5-04° at 763 mm. (1) 
63.1-02.3° (2) 

61.1° at 743 mm. (3) 
60-01° (4) 

50-60° (5) 


M.P. 

-10.0° (3) 

- 12 . 0 ° ( 1 } 


0=C-C1 

o=i— ci 

dT 

D n.. 


C^OaClj 


■ 1.4785 (3) 
1,480 (4) 
. 1.4484 (4) 
> 1.4888 (4) 


BeU. H - 543 
Hr (231) 
DW50S) 

> «= 1.4310 (3) 
1.4301 (4) 

' « 1.43H5 (4) 
1.43305 (4) 


(See also tlhoxabjl chloride (3:5025).] 

Colorless liq. whoso vapors strongly attack respiratory passages. — Solns. of 0 in ether* 
CHCij, or alkanes are colorless, but those in phenol, anisolc, thiocthcrs, pipcronal, 
dipentcnc are yellow (5). — Note that the presence in samples of C of phosphorous compds* 
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(such as might re main from the reagts. used in its prepn.) increases the refractive index (4); 
such contaminants may be removed by treatment with CU and subsequent fractionation 
(4) (7). — C is stable to fumg. H*SO*. 

C is an important reagent in organic synthesis; Us reactions may conveniently be classi- 
fied under four mam types, viz.: (A) those m which it reacts as an acid chlonde (either 
one or both groups being involved); (B) those in which it nets like a mixture of COClj 
(3; 5000) 4- CO; (C) those in which it acts aa a chlorinating agent; and (D) those in which 
it acts aa a dehydrating agent. Examples of all these types wall be found in the subsequent 
text, but naturally combinations of the distinctive types may occur simultaneously. 

C is also employed m the preparation of various dyestuffs although these cannot be dis- 
cussed here. [For toxicity of C see (6); for protection of stopcocks from action of C see 
U6).] 

Preparation. [For prepn. of C from anhydrous oxalic acid (1:0535) with PCls (2 moles) 
(yields. 70% (8), 45-50% (1)) in pres, of an inert solid or liq. diluent (9} and even in units 
as much aa 5 times the original (10), or with PCIa in POClj in stream of Cl* (11), or with 
C0C1: (3 ' 5000) m pres, of tertiary amines (14) see indie, refs.; from diethyl oxalate (l : 1055) 
with PCU (poor yields) see (12) (1) (13).l 

[For prepn. of 0 from COGj (3:5000) + CO, or from CO + CI2 over suitable cat. at 
200-400° and 200 atm. press., see (15J.1 

[For formn. of 0 (19% yield (I)) from etboxalyl chloride (3:6625) with PC1& m B.t. at 
170° see (1)] 

Pyrolysis or decomposition of C. [0 on passing through tube at 600° (1) or on btg. at 
340° for 70 bra. in an evacuated a.t. (7) dec. quant, into COG: (3:5000) and CO; note, 
however, that at 200° 0 shows no trace of phosgene even after 18 hrs. (7) and at ordinary 
temp, (when protected from light and moisture) can be preserved indefinitely.] 

C (l mole) on slight warming with AlClj (2 moles) in CS3 dec. quant. (1) into phosgene 
(3:5000) + CO and may thus serve as a source of COGj in Fnedel-Craf ts rcactns. (see 
below). 

C when exposed to light of any wave length below 3800 A slowly dec., the final prods, 
being COG: (3:5000) 4- CO although the initial prods, appear to include Clj and CO (1C); 
this photochemical decn. plays an important part in ita use as a reagent for introduction 
of the — CO.G group (chloroformylation) (sec below). 

Behavior of t with inorganic reactants. C with liq aq. or dil. aq. alk. yields quant, 
(1) CO 4- CO2 4- HC1, no trace of oxalic acid (1 0445) or of its semi-acid chloride being 
formed; however, C aa vapor on treatment with steam does yield also some oxalic acid 
crystals (1). 

[C in ether on treatment with diy HjS for several hra. is unchanged, but if quinoline 
(2 moles) is added, vigorous reactn. occurs (1) with evolution of gaseous CO 4- CCS.] 

[C on treatment with HBr gas for 12 hra. gives (85% yield (7)) (17) (18) oxalyl (di)- 
bromidclBcil. ll l -(230), II*.(5Q9)), b.p. 106° (18), 102-103° at 720 mm., 16-17° at 10 mm., 
f.p. — 19.5° (7) (for study of thermal and photochemical dccn. of this prod, see (18)).— 
C with HI is reduced (7) yielding CO 4- Ij (cf. phosgene (3:5000)).] 

C with 2 Nal m dry acetone yields quant. (41) CO 4- I* 4- 2NAG but C with aq. Nal 
does not act free iodine giving instead the usual aqueous hydrolysis with formn. of CO 4- 

COj 4* 2HC1 (41). 

[C (2 moles) with As-Oj (1 mole) gives (95% yield (19» AsCl Jr b.p. 130°; similarly 0 
with dry CrO* refluxed 6 hra. gives (80% yield (19)) chromyl chloride, CrO^Ch, b.p. 114- 
116* at 748 mm.] 

[C in C*H* with Hi in pres, of Pd/BnSOi tat. giret only gioxius product*, no trace of 
glyoxal or glyoxylic arid being formed (20).] 
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0 in C«H# with Nils ga a in cold reacts vigorously yielding (21) oxalic acid diam ide 
(oxamide) (Beil. 11-545, IIi-(237), Il2-{509}], m.p. above 400° (and therefore u«eless as 
derivative for identification), -f- NII4CL — 0 with hydrazine hydrate (excess) presumably 
yields oxalic acid dihydrazidc (" oxalhydrazidc ”) (Beil. 11-559, IIj-(243), IIr(5I4)!, 
m.p, 244° dee., although this method of prepn. Bccms to be unreported. 

[0 with K/Na alloy is (like many halogen compds.) sensitive to detonation by mechanical 
shock (GREAT^DANGEIt) cf. (22). — For beliavior of C with other metals see (7).J 
_ Behavior of C with organic reactants. Readion of C wilh alkane* and cydoalkam. 
[C with satd, aliphatic hydrocarbons and with cycloparaffins in pres, of light and peroxides 
reacts to replace 1 II atom by the — CO.C1 group (22) (10); since this group represents 
the radical corresponding to the unisolatablc acid chloride of formic acid, the process 
might well lie designated as “ chloroformylation however, since the resultant prods, 
may readily he hydrolyzed to the corresp. carboxylic acids, the process lias also (unfor- 
tunately) been designated as “ carboxylation.” — E.g., C (1 mole) wilh cyclohexane 
(1:8405) (2 moles) + dibcnzoyl peroxide (0.005 mole) refluxed for 24 hrs. in light from 
low-press. Ilg vapor lamp (10) or 300-watt tungsten lamp (23) gives (yields: 85% (23), 
G5% (10)) cyclohcxanccarboxylie acid chloride (hexahydrobenzoyl chloride) (3:8580).— 
Note that neither simple olefins such as 2-mcthyIbutcnc-2 (1:8220), octcnc-1 (1:8375), 
hexadcccnc-1 (cetcne) (1:7000), nor cycloalkcncs such as cyclohcxcnc (1:8070) undergo 
this type of rcactn. (24), although phcnylcthylcne (styrene) (1:7435) gives dnnamoyl 
chloride (3:0330) (9% yield of cinnamic ac. after hydrolysis (24)) and phenylacctylene 
(1:7425) gives 0-cblorocinnamoyl chloride (1C% yield of 0-chIorocinnamic acid after 
hydrolysis (24)). — Note also that C under similar conditions with aralkyl hydrocarbons 
chJoroformylates the side chain but yields are very Jow (5-10%) (25).) 

Readion g of 0 with aromatic hydrocarbon 8. |C with aromatic hydrocarbons (Itll.) in 
pres, of AlCla shows both ( A ) and (D) types of rcactn. mentioned above in 2nd paragraph; 
on one hand (A) 0 reacts hko phosgene yielding It.CO.CI (which during the usual subse- 
quent treatment is hydrolyzed to the corresp. acid) and ketones of the type ItjCO; on the 
other (R) C reacts with 2 FII as a bifunctional acid chloride yielding the corresp. 1.2- 
diketones, which with Borne of the polycyclic hydrocarbons comprise new cyclic systems 
of the qulnonc type. Examples of these various combinations arc fisted below.) 

(0 with Celle + AlClj in CS2 gives according to mode of procedure cither (1) 100% 
yield benzoyl chloride (3:G240) or 89% yield diphenyl ketone (benzophenone) (1:5150); 
note that no benzil (dibcnzoyl) (1:9016) is formed here although it h3S been obtd. (in 
small proportion) together with benzophenone from oxalyl (di)bromide with Cell# + 
AlBr, in CSj (17). — 0 with toluene + AlClj in CS2 gives (05% yield (26)) p-toluic acid 
(1:0795). — 0 with o-xylcnc (1:7430) + AlClj in CS2 gives (75-80% yield (27)) (20) 
3,4-dimethylbcnzoic acid (Beil. IX-535, IXi-(210)], m.p. 166®, accompanied by some 
3,4,3',4'-tctramcthylbcnzil (4,4 , -o-xylil), m.p. 128.5* cor. (27); C with m-xylene (1:7420) 
similarly gives (40-50% yield (26)) 2,4-dimetbylbcnzoic acid {Beil. IX-531, lXi-(209)I> 
m.p. 120°; 0 similarly with p-xylene (1:7415) gives (100% yield (20)) 2,5-dimcthyIbenzoic 
acid [Beil. IX-534, IX r (210)], m.p. 132*. — C with ethylbenzene (1:7410) gives (29) 
p-cthylbcnzoic acid [Beil. 1X-529), m.p. 112*.] _ _ 

[C with arom. hydrocarbons contg. two uncondcnscd benzene nuclei shows a distinct 
tendency to yield dlcarboxylic acids despite the fact that the firat member is exceptional- 
E.g., 0 with biphenyl (1:7175) + AICli in CS, gives (30) 40% yield di-p-xcnyl ketone, 
m.p, 23G®, + 25% p-xenil, m,p. 140-141°, although the formation in 75% yield of p-phenyl' 
benzoic acid (p-xenoic add) [Beil. IX-G71, IXi-(280)), m.p. 224®, has also been reported 
(31); for examples of dicarboxylic acid formn. from 0 + AICls with 2,2 / -dimcthylbipb en )’* 
(20), diphcnylmetliane (32), phenyl p-tolylmethanc (26), di-p-tolylmethane (26), <*,&" 
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iphtnytetham (bibcucyl) (32), »,<Wiphenyfcthy!e.,e (sSlbeue) (32), triphenytaethane 

‘1e Ttb wWri-c arena hydrocarbons frequently, but not ala-ays, also pros polymelia 
■ fa' ...i. naphthalene (1 :7200) 4- AIClj in CSj gives {35} a mixt. of o-naphthosc 

(1 :««»)( C with 2-methyInaphtbalene (1:7605) + 
"•SJr LI, (33) a mist of acids + 2,2'-dimelhylnaphthil + 3-mcthylacenaphthene- 
l?l?» aS^ rc S dt.“ w-,th l,f; 2,0-, and 2,7-U.raethylnaphthalcnca see (33) 
Oith anthr Jene + AICU in CS2 gives (70% yield (35)) aceanthrcncqmnonc (1,9- 
oxalytanthracene) (Beil. VIIt-(436>], red pr. from C 6 H B , m.p. 270 , accompanied by some 

n.nthracene-9-carboxylic acid (mcso-anthroic acid),} 

(For behavior of G + AIClj with 2-mcthylanthraccne (36) (38), 1,2-dibcnzanthracene 
(37), Ltcnc or dihydroretccc (391, or fluoranthene (40) see indie, refs.; many analogous 
ca£(4 are known but cannot be included here.} . 

Ruidim of 0 m th alcohols and thiols. |C with 2 moles pnmaty ales, especially IB pres, 
of yields corrcsp neutral esters: c 6 „ C with McOH (1:0120) (2 moles) gives 

3 ! oralato (1,0415), m.p. «*; 0 with EtOll (1:6130) (2 motes) ffvo . die : thy 
oxalato (1 1055), b.p. 185"; for analogous behavior of G with n-propy ale. (1.0150) 
ySd^ di-a-proliyl ovaUte (1.3720). with isobutyl ale. (1:0105) Riding dlMSobutyl 
oxalate (1:3837). with isoamyl ale. (1-0200) ymlding disoamyl ixalatc (1 .4181) all m 
100% yield sec (42). — £ with secondary ales. (2 moles) also yields (42) (50) the comsp. 
neutral esters, but yields arc less satisfactory and the ability of C to act as a dehydrating 
agent begins to become evident (42); e.g., G with mcthyl-phonyl-earbrnol (1.0475) Jidda 
no ester, but only phcnylcthylcne (styrene) (1:7435). — G with lerimry ales rtpIacM 
Oil by Cl: c.g„ C xvith ler-butyl ale. (1:0140) givcB 4er-butyl chloride (3:7015); 0 with 
tnphenylcarbmol (1:5985) gives chlorotriphcnylmethane (3:3410) (42) } 

Note that C with only 1 mole of primary ales, yields the corresponding half ratcnficahon 
prods • e g., C (1 mole) with EtOH (1:GI30) (1 mole) gives (C0% yield {43)) cthoxalyl 
chloride (3 5025); for other examples together with use of such oxalic ester chlorides in 

nrepn of cellulose esters see {43).} 

1C with ethylene glycol {1 C>4G5 ) (1 mole) directly (42) or in pyndinc {44) or m dry ether 
(45) mves (57% yield {45)) monomeric ethylene glycol oxalate (2,3-dioxodioxane-l ,4) 
|lkil. XlX-l53 ( XlXi*(679)l, m.p. 143* (45), 149* {41), 153° {42); for rclntionslups of this 
monomer to the polymeric forms see (4G).} 

fC with CHjSH (2 moles) (13) tn dry ether (47) gives dimethyl dithioloxalate {Beil. 
II-5GS II-r-(514)], ycl. cryst. from ether or Igr., m p. 32.5-33.5® (13), 80° (47), b.p. 218° 
at TGO mro (47). — C with EtSH (2 moles) (13) (48) in dry ether {1} gives dicthyldithiol- 
oxalate {Bed. 11*565, H, -(244)), m.p. 27-27.5® {13} f 24-25® (1), b.p. 238-240® at 757 mm. 

^liehatwrof 0 xnlh phenols and thiopkcnols. (G (l mole) with phenol (2 moles) in dry 
ether with metallic Na <2 moles) gives (21% yield (49)) diphenyl oxalate [Beil. VM55, 
Vi r (87)j, m P . 131® u c. (49). — C U mole) withrxresol (I; 1400) (2 moles) + Na similarly 
rives (49) di-o-tolyl oxalate [Beil VI-355}, ndls. from ale., m.p. 90-01® u.c. (49); G with 
m-cr«ol (1 1730) similarly gives (49) di-m-tolyl oxalate [IJcil. VI-379, VIi*(I87)l, rolls, 
from ak , m.p. 105* u.c (19); 0 with p-cresol (1:1410) similarly (49) or in pyridine (51) 
gives di-p-toljl oxalate {Beil VI-303, VIr (201)1, pi from ale. + ether, rop. 148° (19), 
147* (51). for similar behavior of still other phenols see (51) } / 

(Note, however, that C (1 mole) with phenols (l mole) in pres, of AIClj leads tomono- 
cstcrification followed by elimination of IIQ and ring closure; e.g., 0 (l mole) with £- 
naphtbol (1:1510) + AIClj in CS; pvn {85% yield (52) (53)) 4,54>cnxocumarand!one-2^ 
{Beil. XVU$-(267)}, orange ndls. from AeOH, mp. 180-181® (52).} 
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[For behavior of C with resorcinol (1 : 1530) -f Na or K in moist ether see (54).] 

[C with 0-thionaphthol (2-mercaptonaphthalene) + AICI3 in CS2 esterifies and ring- 
closes with loss of HC1 yielding (55) 4,5-benzothiocumarandione-2,3 (4, 5-benzothionaph- 
thenequraone-2,3), red pdr., m.p. 153°. — For extension of this type of reactn. to prepn. 
of halogenated thionaphthisatms from 0 with halogenated 1- or 2-mercaptonaphthalenes 
+ AICI3 see (56-H] _ 

[For behavior of C with dithiopyrocatechol (o-dimercaptobenzene) see (57).] 

[For study of a series of molecular cpda. of C with various hydroxy-azo compds. see (58). 
Behavior of C with phenol elkers. [C with mononuclear phenol ethers -f AICI3 reacts 
in general according to types A and B of paragraph 2 (above) so that after aqueous treat- 
ment involved in destroying the AICI3 there results either a diketone or a carboxylic acid; 
which of these is formed or their proportion varies with nature of components and with 
conditions. E.g., C (1 mole) with anisole (methyl phenyl ether) (1:7445) (2 moles) -f 
AlCb (2 moles) in CS2 gives (yields: 90% (59), 80% (60), 76% (17)) anisil (4,4'-dimethoxy- 
benzil) [Beil. VIII-428, VIIIi-(705)], golden-yel. ndls. from ale., m.p. 133° (60), 132® 
(59); C (1 mole) with phenetole (ethyl phenyl ether) (1:7485) (2 moles) + AlCh in CSj 
gives (80% yield (29)) phenetil (4,4'-diethoxybenzil), pr. from ether + ate., m p. 149“; 
C similarly with o-cresol methyl ether (1:7480) + AlClj in CS2 gives (76% yield (61)) 
(59) 4,4'-dimethoxy-3,3'-diraethylbenzU, pale yeb ndls. from AcOH, toluene, or 
pyridine, m.p. 177° (61), 174° (59). — Note, however, that C with tn-cresol methyl ether 
(1:7510) + A1CU in CS2 yields no diketone, but only (59)_ 2-hydroxy-O-methylbenzoic 
acid (6-methyisalicylic acid) [Beil. X-217, Xi-(95)], m.p. 168°; C with p-cresol methyl ether 
(1:7495) gives no diketone but only (12% yield (59)) 2-hydroxy-5-methylbenzoic acid 
(5-methylsalicylic acid) [BeiL X-227, Xi-(98)], m.p. 149° (59). — Many analogous cases 
of each type are known but cannot be included here.] 

[C with pyrocatechol dimethyl ether (veratrole) (1 : 7560) + AICI3 gives (60) 2,3,2|,3* 
tetramethoxybenzophenone; C with resorcinol dimethyl ether (1:7570) gives (60) 2,4,2 ,4- 
tetramethoxybenzophenone; C with hydroquinone dimethyl ether (1:7160) gives (60) 
2,5,2 , ,5 / -tetramethoxybenzophenone, but C with orcinol dimethyl ether (3,5-dimethoxytoI- 
uene) + AICI3 gives (29) by ring closure 6-methoxy-4-methyIcoumarandione-2,3, m.p. 
165° (29).] 

Behavior of C t pith organic acids or their derivatives. [C with silver oxalate in dry et ^ er 
does not yield the unknown oxalic anhydride but instead immediately evolves CO + COj 
until all the salt has disappeared (1).] 

[C with organic acids, their salts, or their anhydrides, gives the corresp. acid chlorides 
in good yield (19); furthermore under appropriate conditions C with aromatic acids gives 
good yields (50) of the corresp. arom. anhydrides; for numerous examples see indie, refs.] 
Behavior of C with amines or their derivatives. G with primary or secondary amines 
(2 moles) reacts normally as a bifunctional acid chloride yielding corresp. IV-substituted 
oxsmides (see also below under ®'s). _ , 

[Note, however, that with amine salts reaction takes a different course. — E.g., C with 
aniline hydrochloride at 15° evolves HC1 and gives (100% yield (62)) oxanilyl cWoride, 
C6H5.NH.CO.CO.CI [Beil. Xn-283, XU, -(206)], pr. from pet. ether, m.p.' 82.5°; 0 with 
o-naphthylaminedlCl in chlorobenzene at 15° similarly yields (12) N- (a-naphthyl)oxamiay 
chloride, C 10 H7.NH.CO.CO.a, m.p. 86° (62); C with j9-naphthylamine HCI similarly 
yields (62) N- (/3-naphthyl)axamidyl chloride, ndls. from CgHg, m.p. 114-115° dec. (62). 
Note that these prods, with condensing agents such as AlCIs.FeClj or H2SO4 ring-c && 
with loss of HCi to yield homologs of isatin: e.g., N- (or-naphthyl ) oxamidy 1 chloride + 
AICI3 at 80-85° for 8 hrs. gives (63) 6,7-benzoisatin [Beil. XXl-524, 3pa,-{414)] ( bf* 
naphthi5atin ”), red ndls., m.p. 255°; N- (0-naphthyl ) oxamidyl. chloride with AlCb lQ 
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nitrobenzene at SO 0 gives (75-80% yield {63}) 4,5-benzoisatin (“ 2,1-naphthisatin ”) 
[Beil. XXI-525, XXIi-(415)], m.p. 252-253*.] 

[Note, furthermore, that the above general synthesis of isatin homologs can be carried 
out starting with JV-acylated arom. amines: e.g., C with Na salt of N- (p-toluencsulfonyl)- 
p-toluidide in CSa sphts out NaCl giving (64) N- (p-toluenesulfonyl)-^- (p-tolyl ) oxamidyl 
chloride, cryst. from CeH^, m.p. 91-93“ {64}; {his prod, on btg. with AICI3 loses HC1 and 
ring-closes to N- (p-toluenesulfonyl)-5-methylisatin, cryst. from AcOH or C 6 H6, m.p. 
202-205“, hydrolysis of which by stdg. 1 day with cone H 2 S0 4 yields (64} 5-methylisatin 
[Beil. XXI-509, XXIi-(401)], red ndls. from aq. or ale., m.p. 187“.l 

[For analogous reactn. of C with secondary arom amines and ring closure to W-eubstituted 
isatins see (65).] 

[G with N,JV-dimethylamline gives various prods, according to conditions: C (1 mole) 
with dimethylamhne (2 moles) in dry ether in cold gives (100% yield {66}) (p-dimethyl- 
aminobenzoyl)formyl chloride, (CHjljN.CeH^.CO.CO.Cl, stable only in soln, and on treat- 
ment with aq. giving (80% yield {66}) (pnlimethylaminobenzoyl )f ormic acid, golden-yel. 
lfts. from AcOH or MeOH, m.p. 186-187° dec., C (1 mole) with dimethylaniline (4 moles) 
in CeHe, stood 15 hrs. in cold, then heated gives tetramethyldiaminobenzil -f- the carbinol 
base of "Crystal Violet” (for many further details see {66}); for use of G in prepn. of 
" Crystal Violet ” see (67).] 

[C with o-nminothiophcnol (80} or with its Zn salt (68) at 60-80“ until reactn. begins, 
then htd. at 100“ for 1 hr., gives (60% yield (68)) &is-2,2'-benzothiazolyl [Beil. XXVII- 
744, XXVIIi- (626)], m.p. 300.5° u.c. {68}, 304“ {80}; similarly C with Zn salt of o-amino- 
selenophenol gives (69) bts-2,2'-benzoselenazolyl, m.p. 314° u c (69).] 

Behavior of C with certain amides. (G with urea directly or in ether gives {8} (21) para- 
banic acid (V.V'-oxalylurea) [Beil. XXIV-449, XXIVi-(401)], cryst. from ale., mp. 244°, 
accompanied by more or less oxaldiureide, insol , m p. 270-275° dec. (8). — C with N,N'~ 
dimethylurea gives (70% yield_ {8}) iV.V'-dimethylparabanic acid [Beil. XXIV-453, 
XXIVi-(404)], mp. 154“ (8). — C with AT-phenylurea in ether refluxed 3 hrs. gives (88% 
yield {8}) W-phenylparabanic acid [Beil. XXIV-454, XXI Vi- (405)1, lfts. from ale., mp 
213-214“ cor, after sintering at 208“ (8). — C with JV.iV'-diphenylurea in ether gives 
(100% yield (8)) V,JV'-diphenylparabanic acid [Beil. XXIV-455, XXIVi-(405)], ndls. from 
ale., m p 202“ cor., after prelim, sintering (8) ] 

[For examples of condensation of G with various other amides see (21) (70) (71) (73 )• 
with various amino acids see (72).] 

Behavior of C with carbonyl compounds. [G with ketones often acts like PCls by replacing 
the oxygen with 2 chlorine_ atoms with evolution of CO + CCV for many specific examples 
see (74); also note that G with xanthone (1:7275) gives (75) (76) xanthone dichloride; 
G with JV-methyl- or V-phenylacridone gives (77) dichlondes.] 

Behavior of € with organometalhc compounds. [G with nickel carbonyl reacts according 
to equation Ni(CO)* + ‘(CO Cl) 2 — » NiCl 2 + 6CO (13) — C with Et 2 Cd (from QHsMgBr 
+ CdCl 2 ) gives (27% yield (77)) 3-ethylhexanol-3-one-4 (diethyl-propionyl-carbinol) 
(Beil. 1-841, I 2 - (881)], b.p. 178-179“ (78). — For interference of G with the Michler’s 
ketone test for RMgX cpds. see (79).] 

® Oralyl (di)cbloride/l,4-dioiane mol. cpd.: ndls. or pr. from pet. ether, m.p 67-68* 
(SI). [From C with 5 wt. pts. dioxane-1,4 (1:6400) in 25 vols. pet. ether at -5” in 
stream o( dry air or Nj; the 1:1 mol. cpd. ppts. in 71-78% yield (81)._Notc that 
this prod, may with aniline be converted to oxanilide (see below) or may be drslvd 
in excess stand, oik. and titrated back with stand, acid; furthermore on stdc in 
moist air, it is quant, converted to oxalic aoid dihydrate (1:0445) —Note also that 
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under same conditions no ppt. results with acetyl chloride (3:70G5), benzoyl chloride 
(3:6240), malonyl (di)chloride (3:0030), succinyl (di)cldoride (3:0200), fumaryl 
(di)chloridc (3:5876), eym.-phthnloyl (di)chloridc (3:0000), unsj/m.-phthaloyl (di)« 
chloride (3:2395) or tcrcphthaloyl (di)chloridc (3:2205) (81).] 

® Oxanillde (oxalic acid dianilide): pi. from CgHe or nitrobenzene m.p. 251° (21) 
252-253° (71). [From C + aniline in' cold ether or from C + aniline hydrochloride 
in boilg. Cells (21); noto that by virtue of the relative insolubility of oxanilidc and 
its easy quantitative formn. it is often employed as means for quant, detn. of 6d. 
(1). — Noto also that the halt rcactn. prod, oxanilyl chloride m.p. 82.5° lias been 
mentioned abovo in main text.] 

— — Oxal-6is-(p-toluidide): m.p. 208° (cf. 1:0445). 

■ - ■ OxaUbfs-(a-naphthalide): m.p. 234°. 

— - Oxai-6w-((9-naphthalidej: m.p. 276°. 

® Oxal-bts-(phenylhydrazlde): cryst. from ale. or AcOII m.p. 278° (82). [From C 
(1 mole) in Celle with phcnylhydrnzinc (4 moles) in dry oilier (82).] 

Oxal-b/x-(p-nitrophcnylhydrazide): unreported. • 

Oxal-b;s-(2,4-dinilrophenylhydrazlde): yel. cryat. from ale. m.p. 292® after 

darkening at about 270°. [Prepd. indirectly.] 


S6c. G4, 329-333 (1942). , , fft . 

(11) Shtokman, Russ. 62,801, March 31. 1038; Cent. 1039, I 707; C.A. 34, 5-108 (1010). 02} 
Fauconnicr, Compl. rend. 114, 122 (1802). (13) Jones, Tasker, J. Chem. Soc. 95, 1001-1009 
(1009). (14) Soc. Chem. Ind. Basel, Brit. 401.913, Dee. 14, 1933; Cent. 1934, II 2134; French 
» nnMQ c— * i* moo. /"*-«# mu r no? I, c\ (t 0 Standard Oil Development Co). 

580(1030). (10) Krauskopf. nollcf- 
cr, Dcr. 45, 1691-1600 (1912). (18) 
(10) Adams, TJlieli. J. Am. Chem. 
200-201, 208-209 (1932). 

!2) Staudingcr, 'A. angew. Chem . 35, 
058 (1922). (23) Kharnsch, Brown. J. Am. Chem. Soc. C2, 454 (1010). (2-1) Kharasch, hone, 
Brown, J. Am. Chem. Soc. &t. 333-331 (1912). (26) Kharasch, Kano, Brown. J. Am. Chem.m< 
04, 1G21-1G24 (1912). (20) Liobermnnn, Rnlits, Ber. 45, 1201-1207 (1012). (27) 

Itec. trav. chim. 42, 420-428 (1023). (28) Scholl, Moyer, Keller, Ann. 513, 298 (1031). !"/ 
SeJiOnborg, Krnemor, Ber. 65, 1180. 1189-1193 (1922). (30) Silver, Lowy, J. Am. Chem . w- 

50, 2425-2430 (1934). ... „ 1S07 .,SU 

‘ r. 470.277, 

111). (30) 

)22 (1037). 
137). (»l 

. Fennkai 

„ . un, M flM * 

(41) Perrot, Perrot, Bull. eoc. chim. (6) 1, 1643 (1934). (42) Adams, Weeks, j. Gjjj’ 
Soc. 38, 2514-2519 (1010). (43) von Frank, Caro, Ber. 03, 1632-1513 (1030). (44) w"™ 
/. Chem. Soc. 107, 1503 (1915). (45) Bergmann, Wolff, J. praht. Chem. (2) 128, 

(40) ■ ’ :.l ~ (47) Arndt, 

Eckc .V ■ 5); Cent. 1927, 1 774- 

776; ■ ‘M, ■■■ . I . ” • 119, 231-234 (10-8). 

(50) Adams, Wirtli, French, /. Am. Chem. Soc. 40, 424-431 (1018). , 

(61) Adams, Gilman. J. Am. Chem. Soc. 37, 2710-2720 (1915). (62) Glua, Frandscis, 
chim. Hal. 64, 509-510 (1024); C.A. 19, 64 (1925), (53) Giua, Adi. congr. naz. chim. via. > 
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266; Cent. 1925, I 2309- {51} Mttsfc, J. prakt. Chem. (2) 119, 218-230 (1928). {55} Soc. Chem. 
Ind. Basel, Brit. 186,859, Nov. 2, 1922; Cent. 1923, II 99S; Gcr. 402,994. Sept. 19, 1924; Cent. 
1925, I 303, Staudinger, Swiss 92.CS8, Jan. 16, 1922, 93,4SG, Mar. 16, 1922, 93,487, 93,488, 
93.489, March 1, 1922, Cent. 1923, II 573. (56) Soc. Chem. Ind. Basel, Swiss 102,033. Jan. 16, 
1924, 4- Swiss 101,921-104,928, May 16, 1924, -f Swiss 106,135, Nov. 1, 1924; all in Cent. 1925, 
II 774-775. {57) Hur tley. Smiles, J. Chem. Soc. 1926, 2268-2270. {58} Fischer, Taurinisch, 
Ber. 64, 236-239 (1931). (59) Mitter, Mukherjee, J. Indian Chem. Soc. 16, 393-395 (1939). 
(GO} Staudinger, Schlenker, Goldstein, Help. Chim. Acta 4, 334-342 (1921). 

(01) Schapiro, Ber. 66, 1370-1372 (1933). (62) Halier (to I.G.), Ger. 463,140, July 23. 1928; 
Brit. 282,891. Jan. 26, 1928; Cent. 19 8, II 1615-1616. (63} Haller (to I.G.), Ger. 448,946. 
Sept 1. 1927; Cent. 1927, II 2228-2229. (64) I.G , Brit. 265,224, March 30, 1927; French 
627,939. Oct. 15, 1927; Swiss, 125,475, April 10, 1928; 126,719, 126,720, 126,721, July 2, 1928; 
Cent. 1929, II 2104-2105. (65) StoIIS. Ber. 46, 3915-3916 (1913); /. prakt. Chem. (2) 105, 142- 
248 (1923). {G6> Staudinger, Stockmann, Ber. 42, 34S5-349B (1909). (07} Postowski, Cent. 

1927, II 2183, (6S) Bogert, Stull, J. Am. Chem. Soc. 48, 250 (1926). (09) Bogert. Stull, J. 
Am. Chem. Soc. 49, 2014 (1927). {70} Bornwatcr, Rec. trav. chim. 32, 334-339 (1913); 35, 124- 
129 (1915). 36, 250-257 (1916). 

<7l) Figee, Rec. Irav. chim. 34, 289-325 (1915). (72) Meijerinch, Rec. trav. chim 32, 140-157 
(1913). (73) Stolte. Luther, Ber. 53, 314-317 (1920). (74) Staudinger, Ber. 42, 3966-3985 
(1909) (75) SchSnberg, Schutz, Ann. 454, 51 (1927). (76) Schonberg, SchOtr. Bruckner, 
Peter, Ber 62, 2560 (1929). (77) Gleu, Nitsehe, Schubert, Ber. 72, 1094-1095. 1099 (1939). 
(78) Gilman, Nelson. Rec. trav chim. 55, 527 (1936). (79) Gilman. Heck, J. Am. Chem. Soc. 52, 
4952—4953 (1930). (80) Walter, Htibsch, Poliak, MonaUh. 63, 187, 196-197 (1933). 

(81) Vorvoglis, Ber. 71, 32-34 (1938). (82) Folpmers, Rec. trav. chim. 34, 46-17 (1015). 

3:5075 METHYL CHLOROFORMATE Cl.COOCHj C;Hj0 2 a Bed. HI - O 
(“ Methyl chlorocarbonate ") Hit- (5) 

m 2 -{0) 


72-73° at 767 mm. 

0) 

Df> - 1,2231 (I) 

nff = 1.38075 (1) 

71.4-72.4° 

(2) 

O'.'-' 1 - 1.2240 (6) 


71.2-71.5° at 733 mm. 

(3) 


71.4° cor. 

(4) 



71.0-71.5° at 760 nun. 

{7) 



71-71.5° 

(20) 



69° at 720 mm. 

(5) 




[See also ethyl chlorocarbonate (3 : 7295).] 

C is colorless liquid with penetrating odor and strong lachrymatory properties. 

[For prepn. of C from carbonyl chloride (phosgene) (3 : 5000) with MeOH sec (8) (9) 
(7) (4) (ID) (20) (21); from methyl formate (1:1000) with Cl 3 see (11) (12) (chloromethyl 
chloroformate (3:5275) is also formed); from pentachlorocthyl chloroformate (Beil. HI- 
13, HIr(6)] (13) or from bis-(trichloromethyl) oxalate [Beil, 111-17] (14) or from methyl 
trichloromethyl carbonate [Bed. III-17 IHi-(8) IIl2-(15)J (15) with MeOH see indie, refs.] 
Pyrolysis of C. Unlike the case of ethyl chloroformate (3:7295) the pyrolysis of C 
appears to have been little studied: in quinoline the decomposition temp, is given (16) (17) 
as 36°; presumably the decomposition yields MeCl (3:7005) -f COa. 

Reactions of the — COOMe group of C. C is not readily decomposed by cold aq. <4) 
(11) (18) and can even be washed to remove ale.; C on boilg. with aq. or dil. acid or dil. 
alk._, however, is readily hydrolyzed yielding MeOH (1:6120) -f CO 2 + HCL 

[C with Cl 2 under various conditions (19) (20) (21) (22) (23) yields successively chlorn- 
methyl chloroformate (3:5275) ^ dichloromethyl chloroformate (3:5315) and ultimately 
trichloromethyl chloroformate (“diphosgene”) (3:5515),J 
[C (10% excess) with MeHSOj at 100“ under reflux for 6-8 hrs. gives (100% yield { 24 }) 
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3:5085 1,1,1-TRICHXOROETHANE CHs-CClj C 2 H 3 CI 3 
(Methylchloroform) 


BeiL 1-85 
Ii- 
L-(55) 


74.5° at 767 mm. (1) 

74.9° at 768.3 mm. {2) 

74.1° at 760 mm. (3) 

74° {9} 

73.9* cor. at 760 mm. {4) 

73.86-73.94° cor. {5) 

73.8° (6) 

74.1-74.5° at 747.5 m {7) 


-30.4° (4) 

—32.2° (8) 

—32.7° (9) 

-32.96° (21) 


D* 0 » 1.3492 7 $ = 1.43838 {4) 

1.4384 0) 
1.4379 (9) 


Liquid. — [For f.p./compn. data on mixts. of C with 2,2-dichloropropane (3:7140) or 
with pcntachloroethanc (3:5880) Bee (8); for extensive study of Yap. press., heat capacity, 
and other thermodynamic props, eee (21); for soly. of nq. in C see (22).] [For use of C 
as dry cleaning fluid see (10); for use of C in dewaxing of oils see (11).] [For detn. of C 
in air by thermal decompn. method see (23).] 

[For prepn. of C from 1,1-dichloroethane (ethylidene dichloride) (3:5035) by actn. of 
CI 2 eee (12) (13) (7); for manufacture of C from 1,1-dichloxoethylcne (vinylidene dichloride) 
(3:5005) by cat. addn. of HQ see (14) (15).] 

C with Ca(OH )2 at ord. temp, loses HC1 yielding (16) 1,1-dichloroethylene (3:5005). 

C with aq. under specified conditions and catalyst hydrolyzes to yield (17) (18) AcOH, 
AcCl, or AC 2 O. 

[For study of actn. of fluorine on C see (19).] 

C with phenol + aq. NaOH gives (20) Email yield of a nuxt. of o-hydroxy 3 Cetophenone 
(1:1746) and p-hydroxyacetophenone (1:1527). [For impt. clarification of previous 
misapprehension of this reactn. see (20).] 

3:5085 (1) 'Wiswall, Smyth, J. Chem. Phys. 9^357 (1941). (2) Pierre, Ann. 80, 127 (1851). 


(11) Sharpies Specialty Co., French 801,583, Aug. 7, 1936; Cent. 1937, 1 263. (12) Renault, 
Arm. 33, 317-319 (1840). (13) Steedel, Arm. 195, 183-185 (1879). (14) I.G., Ger. 523.43b. 
April 23, 1931 ; Cent. 1931, 1 3607. (15) Nutting, Huscher (to Dow Chem. Co.). U.S. 2.209,0^1. 
July 23, 1940; C.A. 35, 140 (1941) (16) I.G., Brit. 349,872, July 2, 1931; French AWW* 

July 7. 1931; Cent. 1931, II 1191. (17) Lloyd. Kennedy, U-S. 1,849.8-14. March 15, 193-; Ccw- 
1932, I 2994; C.A. 26, 2747 (1932). (18) Britton, Reed (to Dow Chem. Co), U - S : 

Aug. 9. 1932, Cent. 1932, II 3305. (l9) Henne, Renoll. J. Am. Chem. Soc. 58, 889-890 (UMW- 

/?rt) r 0 — 57 rw /««•»*' 
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:5100 CARBON TETRACHLORIDE 


ecu Beil. I 

- 64 

(Tetrachloromethaue) 




Ii 

-(12) 







IH22) 

BJP. 



F.P. 





77.4° 

at 

774 mm. {1) 

-22° (28) (51) 

Df 

=* 1.57480 (7) 


77.2° 

at 

766 mm. {2} 

-22.3° 

(52) 


nJP - 1.457G7 

(65) 

76.0 ,> 

at 

760 mm. (3} 

-22.5° 

(17) 


1.45707 

(65) 



120) 


(29) 

Iff 

* 1.5850 (54) 


7G.87° 

at 

749 mm. (4) 

-22.6° 

(30) 


1.58472 {55) 


76.83° 

at 

760 mm. (83) 


(83) 


1.58409 (22) 


76.8° 


{5} (87) 

-22.7° 

(31) 


1.58447 (5) 


70.75* 

at 

760 mm. {6} 

-22.81° 

(15) 


1.58445 (13) 




<7> (19) 

-22.83° 

(32) 


1.58443 {7} 


76.74° 

at 

760 mm. (8) 

-22.86° 

(33) 


1.58434 (56) 




(9) 


(34) 


1.58426 (57) 


7G.71° 

at 

760 mm. (10) 

-22.87° 

(35) 


1.58414 (58) 


70. 76-70. 74' 

’at 

760 mm. (11) 


(36) 


1.5835 (23) (59) (166) 

70.7° u.c. 

at 

754 mm. (12) 

-22.89° 

(37) 


n?j = 1.45930 

(21 > 

7G.60° 

at 

760 mm. (55) 

-22.9° 

(38) 


1.45759 

(13) 

7G.686° 

at 

760 mm. (13) 

(39) (53) 


1.4574 

(66) 

76.085° 

at 

760 mm. (14) 

-22.95° 

(7) 


1.45732 

(67) 

76.66° 

at 

760 mm. (15) 

(40) (41) (42) 


1.45724‘{IG6J 

76.6° 

at 

760 mm. (48) 

-22 .968° 

<S7| 


1.4549 

(68) 

76.58-76.60' 

’at 

761mm, (16) 

-23.0 (43)(44) 


ng* « 1.45 78G 

(69) 

70.52° 

at 

760 mm. (49) 

(45) (153) 

Df 

- 1.59472 (60) 


7G.5° 

at 

769 mm. (17) 

-23.4° 

(46) 


1.5944 (11) 


70.5° {18} 

at 

760 mm. (19) 

-23.5“ 

(47) 


1.5942 (61) 


76.45-76.50' 

’ at 

760 mm. (21) 




1.59407 (7) 


76,4° 


(50) (73) 

See also Notes 


1.5940 (Gl) 


76.22-70.38' 

* at 

741 mm. (22) 

4, 5, and 6. 



(62) (63) 


7G.2* 

at 

746 mm. (56) 




1.5924 (64) 


70.1° 

at 

743 mm. (23) 




1.4G023 (50) 


76° 

at 

733 mm, (24) 




no = 1.4630 

(70) 

75.55° 

at 

760 mm. (19) 




1.4G1 

(15) 

75.4° 

at 

760 mm. (25) 




1.46048 

(ID 



(19) 




1.4G044 

(13) 

75.3-7 5.4° 

at 

729 mm. (56) 




1.46041 

(10) 

75.2° 

at 

751.4 mm. (26) 




1.4G040 

(55) 

74.05° 

at 

720 mm. (10) 




1.4C02G (165) 

74,4-74.5° 

at 

709 mm. (30) 




1.46023 

(27) 

73.50° 

at 

687 mm. (27) 



D'f 

- 1.60370 (7) 


72.0° 

at 

643.2 mm. (2) 




1.6011 (23) 


71.0° 

at 

663 mm. (23) 



Sec also Note 7. 


65.0° 

at 

559 mm. (23) 




66 = 1.46094 

(10) 

62.0° 

at 

606 mm. (23) 






60.0° 

at 

416 mm. (2) 




nj? 80 « 1.46266 

(10) 

58.5° 

at 

443 mm. (23) 






59.5° 

at 398.85 mm. (2) 




«D *= 1.46325 (l&S) 

54.8° 

at 

386 mm. (23) 




1.46305 

(7) 

50.0° 

at 

328 mm. (23) 

/ 



1.4629 , 
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B.P. (Coni.) 
40.3° 

at 282 im (23) 

n’P - 1.4 MO 

(III 

42.0° 

at 230 mm. (23) 


30.0° 

at 170.95 mm. (2) 

■ ntf - 1.4074 

(HI 

31.0° 

at 149 mm. (23) 

25.0° 

at 110 mm. (23) 

nil" 1 - 1.40580 

(10) 



ni?- 5 = 1.4001 

(10) 


Bcc also Notes 1, 2, and 3, 


Noto 1. For studies of vap. press, of C over range —20” to +283® (72) and rang' 1 
+10.2 to 70,4° (73) see indie, refs. 

Note 2. F or studies of effect on b.p., vap. press., vapor density of very intensive drying 
see (74) {75) (70) (77) (70) (80). 

Noto 3. For study of detn. of b.p. range of C ns method of estimation of impurities tee 
(81). 

Noto 4. For studies on effect of prior history of sample on detn. of f.p. of 0 pee (82) 
(52) (51). 

Noto 5. For studies of influence of high press, of f.p. see (41) (83). 

Noto 0. Solid 0 has a transition point variously determined as follows: —47® (85) d. 
(17), —47.55° (33), -47.03° (15), -47.00° (32) (30), -47.84° (39), -48.1° (47), -48.5® 
(80), -48.54° (87). 

Note 7. For studies of density of 0 over ranges —180° to —80° (88), 0° to 283* (crit. 
temp.) (72), and —18° to +G0° (89) see indie, refs. 

[See also methylene ( di)chloridc (3:5020) awl chloroform (3:5050).] ‘ 

MISCELLANEOUS PHYSICAL PROPERTIES OF C 
Vmiiovb Boluijility Relations 

With water. 0 is only very slightly sol. aq. and is cos. volatile with steam; c.g., Jwl 
aq. at 0° dis. 0.097 g. 0 (01), at 10° 0.083 g. (91), at 15° 0.081 g. (8), at 20° 0.080 g. (9»« 
at 30° 0.077 g. (8), 0.085 g. (91 ) ; for study of salllng-out rfTect of ICCl or MgSO* see (02 . - 
For studies of Boly. of aq. in 0 at 0° (93), 10° (04), 20° (94), 25° (93), and 30* (93) (Wf® 
indie, refs.; for study of reciprocal soly. of 0 + aq. boo (95). . 

With" various inorganic compounds. [For data on soly. in 0 of II? (00), O? (97) (9v» 
Oa (99) (100), air (OG), N 2 (at high pressure) (101), NO (107), NOj (102), N 2 0 (00),M|j 
(103), HjS (103), S0 2 (90) (110), 1IC1 (103) (101) (105) (100), IIBr (100), Cl 2 (108) ( Wj 
(110), or C0 2 (111 ) (1 12) see indie, refs. — For data on soly. of I 2 in 0 see (1 13) (121) ( 
(123) (124) (125); for study of nature of I 2 «o!ns. in 0 bcc (114); for Boly. of I* » n c * 
vapor bcc (115). — For data on eoly. of nulfur in C bcc (128) (129) (130). — For data v 
soly. of AlCI-j in 0 pro (135).) . 

With various organic compounds. [For data on soly. in C of ethane (110), cmy 
(110) under high press. (101), acetylene {110}, dimethyl ether (117), CIRC! (117) ( 
COCi 2 (110) (120) bco indie, refs.] 

BiNAny By stems Containing & 

(Sco also azeotropes containing 0) 

6 with various Inorganic compounds. 0 + Cl%: for f.p./compn, data and dbg. 
that 5 dillcrcnt cpds. nro formed) see (29) cf. (17) (120), — C + /lr 2 : for f.p./compn. - 
and diag. (eutectic has f.p. about —47.0° and conts. about 82.7 mole % 0 (38)) bcc 1 
(125)., — 0 + I z- «cc above under eoly. of I 2 in 0. — 0 + 1~CU for f.p./coiopn- da ft 
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diag. (series of solid solos.) see (31) cf. (127). — C -f S0 2 : for f.p./compn. data and drag 
see (131) — G 4- H+S: for f.p /compn diag see (132>, — C ■ f JVnO*: for f.p./compn data 
and diag. see (133} — C + PClt,' for formn. of compd, 2PCls'CCL see (134}. — C + 
PBr$: for formn. of 2 cpds see (134}. — G 4* TiCU: for f.p /compn. data and diag see (53}; 
for b.p and hq vapor compn eee (48) 

C with org. cpds. of Order 1. € + n-heptane (1:S575): for study of ht. of miring see 

(136) ; for nt?/eompn sec (1C5) — G 4- Cflh (1 :7400): for f.p./compn. data and diag see 

(137) (13S) (90), for data on 1 % § (12), D% (12), D\\ {12), Df (57) (140) (ICO), and D?o (141) 
versus compn secmdic refs , for n}, 4-8 {142}, n » (10}, or {G5} {68} {166} versus compn 
see indie refs ; for refractive indices at various wave lengths see {67} ; for data on b p. at 
720 mm {10}, vap press. {2} (58) {10} {65} (143) (163), heat of mixing (141) (144), liq.- 
vapor cquil (145), or study of disln through packed column {139} sec indie refs. — C 4~ 
toluene <1-7403): for data on vap press (4) (143), D% (12) cf {4>, Of {1G0>, nff {140}, and 
ni> (4) {160} see indie refs — G 4- cyclohexane (1:S405). for f p /compn data (147), 
Df (62), Df (140} (58), t# (140) fog indie refs. 

C + McOU (1-6120): for Df and nf/compn sec <151}- — <? + ElOII (1-C130): for 
vap. press data/compn see (14S) (149); for Df {59} (106) and ntf {167} or n 2 D s {106} see 
mdtc refs — € 4- n-PrOH (1:6150): for ni>/corapn sec (66) — € + n-BuOIl (1*6180): 
for nf?/compn see (165) — C 4- isaAmOH (1.6200); for Df and nf versus compn. sea 
{166} — 0 4- eyclohcxanol (1 : 6415) : for f p. /compn data tee {150} 

C 4- dtclhyl elhcr (1.6110): for data on f.p./compn. {152}, Df (02), Df (IG6), and nf 
(ICG) see indie refs. — C 4- diisopropyl ether (1.G125): for Df/ compn. see (02). — 0 -f 
dtoxanc-/,4 (1:6-100) for Df /compn. see (62). — C 4- amsole (1-7445): for f.p./compn. 
data and diag see (153) — C 4- diphenyl ether (1:7125): for f.p./compn. data and diag 
sec (153) 

C 4- acetone (1-5400): for f p /compn. data and dmgs see {90} {147); for Df (62), 
Df {59} , and n|? (ICC) versus compn see indie refs 

C -f McOAe (I 3005) • for Df and n” versus compn. see (ICG) — 8 4- EiOAc (1:3015): 
for I p /compn d3t» nnd diag see (152); for data on vap. press. (65) {192), Df (166), 
nfp (27), nf (106) cf (05) versus compn. see indie, refs — G -h ElOBz (1 :3721 ).* for Df 
compn see (61) — C + diethyl carbonate (1:3150): for Df /compn. sec (5). 

C with org cpds. of Order 2._ G 4- nitrobenzene; for f.p /compn. data and diag. (eutectic, 
{ p —315°, cents S 1 5 w t, % 0 (4-1)) see (4 1) cf. (138) ; for Df, Di*, and nf? versus corapn. 
see (154) — 0 -f aniline for f p /compn data (147) and f)f 5 /compn (155) ecc indie, refs «— 
G 4- quinoline for Df /compn. see (62) 

C with org. cpds. of Order 3. € + ClhCl * (3:5020): for data on b p., Df, and liq . 
vapor equilibria see (15G) — € 4- CIICli (3: 5050): for f.p /compn data and diag. (eutectic, 
f p. -31.1°, corn* 49.4 wt %C {1G» <3S> (147} (157} cf, {125} see indie, refs.; for Df/ 
compn. sec {156} (15S) cf. (12); for compn. see (1GG>; for b.p and liq -vapor cquil. 
pee (156). — C 4- IJilichlmoethnne (3:5035): for b.p , /^°, and liq.-vapor equil. sec {156). 
— G 4- 1 ,2-dichlaTodhnnc (3 • 5130) : for data on b p. {49} (159), liq -vapor cquil (49) (159) 
{160}, /^2/corapn (49) see indie, refs. — C 4- prnlachlorocthane (3:5SS0): for f.p /compn. 
data and diag w-e {157} -0 + t,t,2,2-4ctrachlaroctht/lmc (3:5100): for f.p /compn. data 
(15), vap. press {3) and liq -vapor cquil. (3) see indie, refs. — 0 + 2,2-dkhloropropane 
(3:7140/; for f.p /compn. data see («>. ~~G 4* ter-butyUMonde (3; 7015); for f.p /compn 
data and diag* (complete scries of solid solns.)scc (47){IG1) — G 4-cMOTo6cn:e«e(3-79Q3)- 
for f^/compn see (61) '* 


C with org cpds. of higher orders. C 4- CBr t ; for extensive study or this nvstcrn see 
hr m {54J. — <7 + CJ/.B,: tor om„n. J OSS) AgT/Z 

dilnsmexthane: for f.p /compn. data and diag see (13S). 
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C + CHI3: for f.p./compn. data see {45). — C + Ell: for vap. press., liq.-vapor equil , 
and nfp see <65>. 

C + CSj: for f.p./compn. data (147), study of distn. (164) {168), Rfo/compn. {164), 
Dfs/compn. (12), and nji/compn. (168) see indie, refs. 

Ternary Systems Containing C 
(See also azeotropes containing C) 

G + McOII (1 : 6120) 4- a?..' for studies of phase relations (169) cf. (170) and colloidal 
character (171) see indie, refs. — 0 4- ElOII (1:6130) + aq.: for data on soly. relations 
inch density and refractive indices see (173) cf. (170). — C 4- ElOH (1:6130) 4- C$Ht 
(1:7400): for data on vap. press see {148) — G + ElOH (1:6130) *f glycerol (1:6540): 
for study of soly. relations see (172). — 6 4- n-PrOH (1:6150) 4* aq.: for data and diags. 
of soly. relations at 20°, and n^/compn., see (66) cf. (170). — G 4* AcOH (1 : 1010) -f Cjff« 
(1 : 7400) : for data on density and nf> see (68); for vap. press, data see (2). — G + toluene 
(1:7405) 4- l,2-dihromoe.lkar\c: for extensive study see (4) {174). — G 4- CHtClx (3:5020) 4* 
CHCls (3:5050): for f.p./compn. data (ternary eutectic, f.p. —111.4°, conts. 13 wt. % C 4" 
60 wt. % CH 2 CI 2 4- 27 wt. % CHCL) see (46). 

Binary Azeotropes Containing C 

0 4* MeOH (1 : 6120) : C forms with MeOH a const. -boilg. mixt., b.p. 55.70° at 760 mm., 
contg 79.44 wt. % = 44 5 mole % C (175), b.p 54.4° at 734 mm., contg. 77 wt. % C (176), 
b.p. 54.2° at 718 mm., contg. 79 wt. % C (176); cf. also (177) (178). — € + ElOH (1:6130): 
C forms with EtOH a const.-boilg. mixt., b.p. 64.95° (175), 65.08° (179) at 760 mm., contg. 
84 15 wt. % = 61.3 mole % (175) C; cf. also (180) (181); for effect of press, on this azeotrope 
see (182). — C + n-PrOH (1 : 6150) : C forms with n-PrOH a const.-boilg. mixt., b.p. 72.8° 
(175), 73.1° (179) at 760 mm , contg. 88.5 wt. % = 75 mole % (175) C; cf. also (183).— 
C 4- isoPrOH (1:6135): C forms with isopropyl ale. a const.-boilg. mixt, b.p. 67.5“ (175), 
68 95° (184), contg. about 82 wt. % (175) (184) = 64 mole % C; cf. also (183) — G 4- 
n-BuOFI (1 : 6180) . C forms with n-butyl ale. a const.-boilg. mixt., b.p. 76 55° at 760 mm., 
contg. 97.5 wt. % C (179). — G + isoBuOH (1 : 6165) : C forms with isobutyl ale. a const.- 
boilg mixt., b.p. 75.8° at 760 mm., contg. 94.5 wt. % = 89 mole %C (175) cf. (183) (186) 

G 4- ler-BuOH (1 : 6140) : C forms with ter-butyl ale. a const.-boilg. mixt, b.p. 69.5° (175), 
70.5° (185) at 760 mm., contg 83 wt. % (175), 76 wt. % (185) C.~ 5 + ler~AmOH (1 :6160): 
C forms with dimethyl-cthyl-carbinol a const.-boilg. mixt., b.p. about 76° at 760 mm., contg 
about 95 wt. % C (185). — C + cdlyl alcohol (1 : 6145) : C forms with allyl ale. a const.-boilg 
mixt, b.p. 72.5°, contg. 79 5 mole % C (187). 

G 4* acetone (1 : 5400) : C forms with acetone a const-boilg. mixt , b.p. 55.9° at 763 mm. 
(188), about 56° at 760 mm. (185), contg. about 11.5 wt. % (185) C. — G 4- methyl ethyl 
ketone (1:5405): C with methyl ethyl ketone forms a const -boilg mixt., b.p. 73.8° at 760 
mm., contg 71 wt. % = 53.4 mole % (175) C. 

C 4- AcOH (1 : 1010) : C forms with AcOH a const.-boilg. mixt., b.p. about 77° at 760 mm., 
contg. about 97 wt. % C {189). o 

G + EtOAc (1 : 3015) : C forms with ethyl acetate a const.-boilg. mixt , b.p. 74-75 at 
760 mm. (175) (190), contg 57 wt. % C (190); b.p. 76.15° at 789.2 mm. contg. 55 6 mole 
% C {191); b.p. 71.56° at 685.0 mm. contg 58 2 mole % C (27); b p. 66 72° at 583.7 mm- 
contg. 60.75 mole % C (191); b p. 61.32° at 484.5 mm. contg. 63.75 mole % O (lODi^-P- 
55.22° at 385.2 mm. contg. 67 75 mole % C (191); b.p. 47.36° at 285 7 nun. contg. 72 6 
mole % G (191 ) : for study of thermodynamics of system see (193), — G + methyl propiona e 
(1 : 3020) : C forms with methyl propionate a const.-boilg. mixt., b.p. 75.5° at 760 mm., 
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contg. 60 wt. % = 46 mole % (175); b p. 76° at 760 mm. contg. about 75 wt. % {194) 0. — 
C *f n-Pr formate (1:3030): G forms with n-propyi formate a const.-boilg. mixt , b.p. 
74 6° at 760 mm., contg about 69 wt. % C {184). 

C 4- nilrometkane: C forms with nitrometbane a const.-boilg. mixt., b.p. 71.3® at 760 mra., 
contg about 83 wt. % C {184) — ■ C 4- 1,2-dichloreethane (3:5130): C forms with ethylene 
dichlonde a const -boilg. mixt., b.p. 75.30® at 760 mm , contg. about 70 mole % C (49) cf. 
{159); b.p. about 76° at 760 mm contg 79 wt. % C (185). 

Ternary Azeotropes Containing C 

6 + EtOH (1:6130) 4- aq : this system forms a ternary two-phase const -boilg. mixt., 
b.p. 61.8° at 760 mm. {181} (175), contg. 863 wt. % = 57.6 mole % C 4- 10.3 wt. % — 
23.0 mole % EtOH 4-3 4 wt. % - 19 4 mole % aq ; for use of this azeotrope in detn. of 
water content of wood sec (195). — C +■ n-PrOH (1 • 6150) 4" 07 - this system forms a 
ternary two-phase const.-boilg mixt., b.p 54.4° at 760 mm., contg 54 4 mole % C 4- 18 0 
mole % n-propyl ale. 4- 27 6 mole % aq. (175). — C' + allyl die. (1 : 6145) 4- aq : this system 
forms a const.-boilg mixt , b p. 65 4° at 760 mm , contg. 90.43 wt % = 64.5 mole % 
C 4- 5.44 wt. % « 10 4 mole % allyl ale. 4* 4.13 wt. % ~ 25.1 mole % aq. (187); b.p. 
65.15° at 760 mm contg 53 8 mole %C4 18.7 mole % allyl ale. 4- 27.5 molo % aq (175). 
— C 4- ter-BuOH (1 .6140) 4* aq ’■ this system forms a const -boilg mixt., b p 64.7° at 
768 mm., contg about 85 wt %C + 11.9 wt. % ter-BuQH 4- 3.1 wt % aq (188) 

C 4- methyl ethyl ketone (1:5405) 4- og: this system-gives a const -boilg. mixt., b.p. 
65.7° at 760 mm , contg 76 9 wt. % C 4- 20.1 wt. % methyl ethyl ketone 4- 3.0 wt. % aq. 
{188}; for use of this azeotrope in detn of water in wood see (195). 

Other Selected Physical Characteristics of C 
{For studies of thermal conductivity of C see {196} (197) (198); for studies of heat ca- 
pacity of C (39) (15) (183)_a3 calcd. from spectroscopic data {199} (200) see indie, refs.; for 
studies of specific heat of C see (21); for studies of heat of fusion and/or of transition see 
(39) (15) (36) (86) (157); for studies on ebullioacopic const, of C, viz., 4-88° (201), 4 68° 
(202) per mole solute in 1000 g C, sec indie, refa.; for studies on cryoscopic const, of G, 
viz., 29.9® (203), 29 8® (204) per mole solute in 1000 g. C, see indie, refs.] 

{For studies of adsorption of C on various carbons (205) (206) (207) (208) (209) (210) 
(211) (212) (213) at low press. (214) (215), animal charcoal (216), wood or cocoanut charcoal 
(217) (218) (219) (220) (221) (222) (223) (224), alumina gel (225) (226), silica gel (227) 
(224) (228), Fe(OH)s gel (229) (230), Cr(OH) 3 gel (231), TiOj gel (232), or mica (233) 
see indie, refs.] 

PHYSIOLOGICAL ASPECTS OF G 

C (as vapor) does not cause acute poisoning until exposure for 30 min. to concns. of 
1000-1500 p.p.tn. (234) but constant exposure to concns. above 100 p.p m. (234) (235) or 
even 50 p.p.m. (236) will cause serious physiological disturbances. The least conen. of 6 in 
air detectable by odor is 71 .8 p p.m. (237). For further studies of toxicity and industrial 
hygiene of C see (238) (239) (240) ; for study of comparative toxicity of C and 1,1 , 2-trichloro- 
ethylene (3:5170) see (24l>. 

USES OF C 

C is widely user! as solvent, fire extinguisher, fumigant, anthelmintic, etc.; although any 
detailed survey of these aspects is beyond the scope of this book, a few special uses are cited. 
{For study of use of C as solvent for ozonization see (24); for use in concn. of HNO 3 (242) 
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or AcOH (243} or in drying of higher ales. (244) see indie, refa.; for use of molecular com- 
pound (245) of C with rotenone in extraction (245) and detn. (246) (247) (248) of rotenone 
see indie, refs.] 

DETECTION OR DETERMINATION OF C 

Detection of C. [For detection of Cf in pres, of CHCI 3 (3:6050) q.v. by methods based 
on differences in aq. soly. (249), or on solv. power for papaverine HCI (250) or quinine 
sulfate (251), or on color reactions with pyrocatcchol (1:1520) (252) (253), a-naphthol 
(1 : 1500) (254) cf. (255), or 2,7-dihydroxynaphthaIenc (255) cf. (254) (for further details 
on last two see at end of text of this coropd. under (g>), see indie, refs. For review of 
Jiteraturc of tests for C see {256}.] 

Note thnt C docs nol (251) reduce Fchling soln. [dif. from CHCIj (3:5050)]. 

Determination of C. Methods for the detn. of C are based upon both physical and 
chemical procedures or combinations of the two. 

Physical methods include those based upon adsorption of C, e.g., on activated carbon 
(257) or silica gel (258); by thermal conductivity of vapor of C (259); by measurement of 
vapor press. (260); or on interference rcfractrometry (234). 

Chemical methods include those based upon dccompn. of C by combustion and/or 
hydrolysis followed by detn. of HCI or of chloride ion, or those based upon color reactions. 
(For examples of methods based upon combustion followed by detn. of HCI (261) (202) 
(263) (204) (265) (200) (207) (2GS) (279) (for combustion in H* see (269)); methods based 
upon hydrolysis with ale. alk. (270) (271) (272) or reduction with Na + ethanolamioe 
(273) (274) followed by detn. of chloride ion; or methods based upon use of color (Fujiwara) 
reaction with pyridine + alkali (275) (276) (277) (278) see indie, refs.] 

DETECTION OF OTHER COMPOUNDS IN C 

[For Btudies on removal of CHCI 3 (3: 5050) from C by digestion with Fchling soln. at 
60-70° for several hrs. (280); on detection in C of CS 2 by addn. of MeOH (1:6120) and 
formn. of CSj/McOH azeotrope of b.p. 37.1° at 751 mm. (188) or by use of xanthate reaction 
(281); on removal of CS 2 from 0 by use of ale. hydrazine hydrate (282) see indie, refs.; for 
detection in 0 of carbonyl chloride see (283) (284) (285) (286) and also under phosgene 
(3:5000).] 

PREPARATION OR FORMATION OF C 

The principal methods of prepn. of C are those involving chlorination of CSz or of hydro- 
carbons, but many other procedures have been studied as exemplified below. 

From carbon disulfide. (Prepn. of C from CS 3 by action of CIj was first effected (287) 
by passage through red-hot tube; in subsequent development of this method use of various 
catalysts lias been found to reduce the required temperature. The overall reaction is 
believed to occur in two stages, viz., (1) CS 2 -f- 302 — * CCI 4 -f- S 2 CI 2 and (2) CS 2 + 
2 S 2 CI 2 **+ CCU + CS. The resultant sulfur may be recovered and used again in prepn. of 

cw • „ ‘ 

[For an extensive account of prepn. of C prior to 1906 see monograph of Margoschcs 
(288); for longer summary as of 1938 see (289); for still later patents and articles on use of 
Cl 2 (290) (291) (292) (293) (294) (295) or various sulfur chlorides (290) (297) (298) (299) 
see indie, refs.] 

[For studies on use of various catalysts, e.g., Br 2 (300), I 2 (301), I* + Fe (302), MoCIs 
(303), SbCls (304), or FcCl3_{304), see indie, refs.; note that CS 2 reacts with SbCls even 
without addn. of CI 2 to give C (305).] 
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(Note that in chlorination of CS- with restricted amts. Ci- various intermediate carbon 
cblorosulfides have been detected (306} (307}.} 

From methane. The formation of C, together with CHjCl (3:7003), CHjCh (3:5020), 
CHCSj (3:6050), and other products, has been very extensively studied from many view- 
points. The literature of this reaction is diffuse and interlocked with that of methane 
and of the various other chlorination products. For this reason and because detailed 
treatment of this topic is beyond the scope of this book, the following citations must lie 
regarded only as leading references. 

[Hie formn. of C from CH« by action of Cl- was first discovered in 1S40 by Dumas (3GS). 
For examples of more recent technical papers (iS09}~{3l?}, inch) and patents ((3I8M332), 
inch) see tndic. refs j 

From other hydrocarbons. [For examples of patents on prepn. of C from nhph. hydro- 
carbons higher than methane {including in some cases also their halogen derivatives) see 
(313} (333) (334) (335) {336} (337). — For prepn. of 0 from acetylene + Clj + cat. at 
100-200® (33S) or with Cl- + eutectic of AiCtj/NaCl/FeCb at 175-200® (339) see indie, refs, 
(see also below under prepn. of C from tctrachloroethylcnc). — For prepn. of 0 from 
naphthalene by destructive chlorination sec {340}.} 

From various chloro and polychloro compounds. [For technical papers on prepn. of C 
from chlorinolysts of various chloro and polychloroparaffins (341) or chloropcntanes (342} 
see mdic. refs.} 

[For patents on prepn. of C from tetrachloroethylene (3:54G0) with Cl- at 700-500° 
{343} or with Clj over activated carbon at 600-650“ (337) see indie, refs.; for study of this 
reaction see (344). For formn. of C from bexachlorocthaue (3. 4835) pyrolyzed in air at 
550-600° see (342}} 

[For prepn. of C frotn CHClj (3:5050) by chlorination with Cl- in sunlight (first prepn. 
of C) (345) or u.v. light (346) (347) (34S) (349), at 260-300° (350), or in pres, of FeCl 3 (351) 
or of aq. (352), or from C1ICU with 1CI at 165* (353), or with NaOCl (reaction very slow 
and incomplete (354)), eee indie, refs.} 

[For formn of C from CFClj with AlClj see (355); from CBrClj tvith. Clj in dark at 100® 
(35C) or in light (337} (353) sec iodic, refs.} 

From miscellaneous sources. [For formn. of C from charcoal or other form of carbon *f 
Cl- see patents (359) (361) and technical papers (344) {360}; from trichloroacetyl chloride 
(3.5420) on htg. with AlClj (362) or pyrolysis through glass tube at 600° (363} r from tri- 
chloromethyl chloroformate (3:5515) on htg with AlClj (364), from chloral (3:5210) with 
Clj m sunlight (365), or from acetone (1:5400) with NaOCl Eoln. (300) cf. (354), or from 
phosgene (3:5000) on htg. with cat. (344) cf. (372), see indie, refs.) 

(For forma, of C from dimethyl sulfide (Bed. 1-288, Ii-(144), I r (276)1 with Ct z -f h at 
100-120° in daylight see (367) (368) (369); from trichloromethyl sulfur chloride (“ per- 
chlororaethyl mercaptan **) [Beil. III-135, IHi-(63), III 4 -(106)} on htg. with Fc fifing or 
ZnF- (370) cf. (307) (371) or with Cl- -f~ Ij m sunlight (370) see indie, refs.; from thiophos- 
gene [Beil. HI-134, IIIi-{63), IIIj-(105)) with Fe at 37® for many months or from “ tri- 
chloromethyl dithiochloroformate " [Beil. III-215, HI r (155)J with Fe in s.t. at 100® see 


CHEMICAL BEHAVIOR OF C 

Pyrolysis of C. 16 on pyrolysis at 600-3500* 13731 (374) of. (344) (375) (376) gives 
tetrachloroethylene (3:5460) (80% yield (374)), herachloroethane (3:4835), and other 
products. 0 by action of electee are (377) cf. (37S), dark electric discharge (in Hr) (379) 
radium emanation (3S0), gives heiachloroethane (3:4835) and various other products) ’ 
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[Note also that C in X-radiation {381) (382) or ultrasonic radiation (383) splits off some 
CI 2 . For action of X-radiation on mixts. of C with aq., CHCI 3 , CHI 3 , Igr., or cyclohexane 
see (381) (384); for decompn. of C in u.v. light below 2750 A see (385).] 

Oxidation of C. C under various oxidizing conditions yields phosgene and other products. 
[E.g., C with O 2 in h’ght of 2537 A (386) or with atomic oxygen (387) gives carbonyl chloride 
(3 : 5000); C with O 2 over white-hot Pt (375), or with air over CuCfe or FeCIj at elev. temp. 
(388), or C over Ge 02 (389), or C with pyrosulfuryl chloride (1 mole) -f- sulfuric acid 
monohydrate (2 moles) on warming (390) (391) (392) (393) gives phosgene (3:5000), 
For formn. of phosgene (3:5000) q.v. during thermal decompn. of 0 (as in use as fire ex- 
tinguisher) see (394), also below under behavior of C with metals.] [Note that C, unlike 
CHQ 3 (3:5050), is not’ oxidized by Fchling soln.] 

Reduction of C. [C with K/Hg + aq. gives (395) methane; C with Fe(OH )2 + aq- alk. 
gives (396) CH 2 CI 2 (3:5020) + CHCI 3 (3:5050); C with Zn + H 2 S0 4 (397) (398), finely 
divided Fe + aq. (399) + cat. (400) (401), or on electrolytic reduction (402) gives CHCI 3 
(3:5050). For behavior of C with atomic hydrogen see (403).] 

[Note that C -f- H 2 over pumice in hot tube gives (404) CHCI 3 (3 : 5050), CH 2 CI 2 (3 : 5020), 
tetrachloroethylene (3:5460) + hexachloroethane (3:4835), and at red heat (395) methane 
and ethylene. C with excess H 2 over reduced Ni at 270° gives (405) hexachloroethane 
(3:4835) + HCIJ _ 

Substitution of C. C by reaction with F 2 , metallic fluorides, or HF, etc., each in the 
presence of appropriate catalysts, undergoes replacement of one or more of its chlorine 
atoms by fluorine and consequent formation of mixed derivatives such as CCI 3 F, CCI 2 F 2 
( "Freon ” ~ " Freon-12 ” “ F-12 ”), CCIF 3 , etc., to whose properties as refrigerants, etc., 
much attention is currently being given. [Detailed analysis of the conversion of C to 
these materials is far beyond the scope of this book, but for examples of leading technical 
papers (406) (407) (408) (409) (410) (411) and patents ((412>-(429» «e indie, xefs.] 
(See also below under behavior of C with inorganic salts.) 

Hydrolysis of C. [C with aq. on long exposure (e.g., 7 months (430)) to sunlight gives 
CO 2 + HC1; C with large excess of aq. in s.t. at 250° also gives CO 2 + HC1, but C with 
very small proportion of aq L under same conditions gives (431) some phosgene (3:5000). 
At ord. temp, hydrolysis of C by pure aq. is scarcely perceptible, but in presence of Fe, Cu, 
acid, or alkali, hydrolysis is strongly accelerated especially at higher temperatures (432). 
C is hydrolyzed by aq. 4- reduced Fe but not by aq. NaHCC >3 (342) under reflux.] 

[C with boilg. ale. alk. is eventually completely hydrolyzed (use in detn. of C by estima- 
tion of resultant chloride ion (see above)); however, reaction is slow and with N aq. or ale. 
KOH or NaOEt at 60° is very slight in 2 hrs. (433). For study of rate of hydrolysis of C 
with KOH in 95% ale. (434) cf. (435), or with Ba(OH ) 2 or TlOH in 50% ale. (436), see 
indie, refs.] 

Behavior of C with inorganic salts. [C with AlBr 3 at room temp, for 3 days gives (358) 
CBrCl 3 [Beil. 1-67, 12 - (31)], b.p. 104.2-104.35° at 758.5 mm. (358), but C with AIBr 3 at 60° 
gives (437) cf. (438) CBr 4 [Beil. 1-68, Ii-(17), l 2 -( 35 )], m.p. 94°, b.p. 189.5° at 760 mm. with 
slight decompn. (439).] 

[C with AH 3 (440), A1 + I 2 in CS 2 (441), Cal 2 + 2H 2 0 or Lil + 1.5HjO in evacuated s.t. 
at 90-92° for 5 days (50-55% yield (442)) (443), with BI 3 (444), or 6 (1 mole) + C 2 H 5 I 
(4 moles) -f- A1C1 3 (0.1 mole) (445), or best C (0.7 mole) with CH 3 I (2.94 moles) + AlCb 
(0.015 mole) at 40° (92% yield (446)) gives carbon tetraiodide, CI 4 [Beil. 1-74, Ir(19)> 
M39)].] # * 

C with ale. AgNOs does not react even after several days; note that in this respect 
behaves like CH 2 C1 2 (3:5020) and CHCI 3 (3:6050) while CH 3 CI (3:7005) gives a ppt. 
within 3 hxs. (446). 
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Behavior of C with metals. C with alkali or even alkaline-earth metals undergoes 
explosive decompn. on htg. or even at room temp, if subjected to sufficient mechanical shock. 
{For studies on the explosion of C with alkali metals see (477) (44S); for further studies 
on explosion of C with Li, Na, K, Ca, Sr, Ba, Mg, Al, and TJ, especially with reference to 
sensitivity to mechanical shock, see (449). — For behavior of C with Na vapor see (450); 
for rate of reaction of C with Na atoms see (451); for study of C + Na/Hg as means of 
sepn. of isotopes of chlorine see (452) cf. (453).J 
{For study of hazards of behavior of CCli/CHCJj mixts. with Mg (454) (455) or Al (454) 
see indie, refs. , note also that C refluxed with Al powder (456) or Al/Bg (457), or C with 
Al + A1CU at GO-To® (45$), or C with Cu powder at 120° (45S) or molecular Ag at 200° 
(431) gives (yields. 80% (■156), 65% (457)) hexachloroethane (3:4S35).} 

Note that C with Mg in boilg. ether does not react, even in the presence of various 
catalysts (459). 

(For extensive study of corrosion of metals by C (460) cf. (461) (462) (463) (432) see 
indie, refs.] 

Behavior of C with other inorganic reactants. {G is claimed to be unaffected by cone. 
H 2 SO 4 at 237° (454) although over HjSO* on pumice at 150° C is reported (465) to give 
HC1, SO., COC1* 4- CO* ] 

{For study of pbotochem, reaction of C with B.S giving hexaebloroethane (3:4835) 4* 
S 4- CCUSH see (466); for studies on_ pbotochem decompn. of CfeO in 0 see (467) (46S) 
(469) (470) cf. (471); for behavior of C with Br«0 giving phosgene (3:5000) 4- Cl: 4- Br* 
see (472) ] 

(0 with NHj under high press, in pres, of Cu 4- I* at 140° for 17 hrs. gives (35-40% 
yield (473)) guanidine hydrochloride (Beil. Ill S2, IIIi-(39), 111^(69)). — C with hydrazine 
hydrate in stream of NHj refluxed for several days gives (poor yield (474)) A^N^iV"- 
triaminoguanidine (Beil. HI-122, IIIr(57), IIIr(97)], as monohydrochloride, m.p. 22S® 
dec.] 

Behavior of C with organic reactants. IT 1 th carbon monoxide. [C with CO 4* AICIj at 
200® and 250 atm for 6 hrs gives (37% yield (475)) trichloroacetyl chloride (3:5120).] 
TTdA hydrocarbons. {C (excess) with octen-e-1 (1:S375) in pres, of small amts. (0.02 
mole) of dibenzoyl peroxide (or diaeetyl peroxide) adds to unsatd. linkage giving (476) 
1,1,1,3-tctrachlorononane; under similar conditions C adds to odc of the unsatd. linkages of 
diallyl (1:8045) giving 5,7,7,7-tctrachloroheptene-l or to both giving 1, 1,1, 3, 0,8,8, S- 
octachlom-octanc. — For other addns of C to olefin linkages sec below.] 

[C with CsH* in pres, of AICIj gives according to conditions triphenylehloromethane 
(3-3410) (477), triphenvlmethane (1:7220) (47S), or benzophenone (1:5150) (479). 
Other arora. hydrocarbons and aryl halides behave similarly but cannot be detailed here.] 
B'tlA saturated holohydrocarbrnis. C <07 mole) with Mel (2.94 moles) 4- AICIj (0 015 
mole) at 40° gives (92% yield (446)) carbon tetraiodide (see also above under behavior of 
C with inorganic salts). — C with CBr t in pres, of slightly moistened A1CL at 170° for 7 hre. 
undergoes a redistribution reaction giving (4SO) an wpiil. mixt. of CCL, CChBr, CCI s Br., 
CCIBrj, and CBr< ] 

ITiiA rmsaturated halohydroembcms. [0 with ord. 1,2-dichloroethyIene (3:5030) -f 
AlClj gives (4S1) (4S2) cf. (4S3) 1,1,1^,3,3-hexnchloropropane (3:6460); for reaction of 
this_ system yielding heptachloropentenes see (4S3).) 

(C with trichloroethylene (3:5170) 4- AICIj at 20-30® for 4S hra. gives (49% yield (4S4)) 
(4S1) (4S2) 1,1,1,2,3,3,3-heptachloropropane (3 :GS60}.] 

B'itA alcohols or alcoholaUs. (C with MeOH over cat at 200-350® gives (4S5) MeCl 
(3:7005); C with EtOH under similar circumstances gives EtCl (3; 70 15),] 

[C with NaOCHj would be expected to yield tetramethy 1 orthoearbonate (Beil. 
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b.p. 112-113® at 724 m m. (4SG), Tin = 1-3S41 (4$6), but this_reaction is nnrepcrted, tbs 
expected prod, having been made only by other methods. — C with NaOC-Hs would be 
expected to yield tetraethyl orthocarbonate (Bed. HI-5, IIIi-(4), III*- (5)], b.p. 157-15$? 
{437}, 59.6-60® at 14 mm. {4S6}, D % w 0.9197 {4SS), n 144 = 1.39354 (4SS), but this re- 
action is unreported cf. (505); however, the prod, has been prepcL from CBr< with NsOEt 
in dry ether in s.t. at 170® (4S7), from “ thiocarbony! tetrachloride,” CSCU cf. {439} re- 
fluxed in dry ether with NaOEt, and in other ways.] 

IT ith mercaptan* or mercaptides. [C with XaSCHj might be expected to give tetrsmeihyl 
tetrathioorthocarbonate, C(SCHj)<, but this appears to be unreported; C with XaSCHj 
■has been found (492} to react differently giving trimethyl trithioorthoformste [Beil. Ur 
(39)1, m.p. 16° {493}, b.p. 220’ dec. {493}, 103-104° at 12 mm. {492}, 96° at 9 mm. (493), 
ni> = 1-5696 (492), and dimethyl disulfld e, b.p. 39-41° at 13 mm. (402). — C with XaSQHs 
b claimed (491) to give the expected homologous tetraethyl tetrathioorthocarbonate 
C(SC*H 5 )4, but this material was not well characterized, and C with XaSC«Hs has subse- 
quently (492) been found to give triethyl trithioorthoformate [Beil. 11-95, ITi-(33)I, b.p- 
235° dec. (493), 174° at 760 mm. (494), Lrg = 1.053 (495), n\?'= 1.5410 (492). — For 
behavior of C with salts of n-propyl, n-butyl, and fer-butyl mereaptans see (492).] 

With phenol* or phenolate*. [C with phenol (1:1420) in pres, of ZnCl* -J- ZnO at 120* 
gives (496) diphenyl carbonate (1:2335), various dihydro xy be nzophenones, and otter 
products; for analogous study of C with o-cresol (1:1400) see (497).] 

[C with K phenolate at 170° gives mainly (49S) aurin (pararosolic acid) (4 ',4"-dihydmxy- 
fuchsone) [Beil. VIII-361, VHIr (671)J; for analogous behavior of C with K o-cresolate and 
K m-cresolate see (49S).] 

With diacyl peroxides. [C refluxed with di-n-botyryl peroxide for 17 hrs. gives (499) 
n-propyl chloride (3:7610) + hexachloroethane (3:4335) -{- ethyl 71-butyrate (1:3127); 
C refluxed similarly with di-n-bobutyxyl peroxide gives (499) isopropyl chloride (3:7025) 
-f- hexachloroethane (3:4S3o) + ethyl isobotyrate (1:3095).) 

[C with di-«-naphthyl peroxide under reflux gives (500) COs, a-chloronaphthslene 
(3:GS78), a-naphthoic add (1 :07S5), and other products; C with di-0-nnphthyl peroxide 
under reflux gives (500) CO*, g-chloronapht halene (3:12S5), ^-naphthoic add (1:0800), 
and other products.] 

[C with dibenzoyl peroxide under reflux gives (501) (502) (563) 4- (trichloromcthyl }- 
benzoic add, hexachloroethane (3:4535), phosgene (3:5000), chlorobenzene (3:7903), and 
other products; for Etudy of kinetics of reaction see (501].] 

With tall* of endic ester*. [C with diethyl sodio-malonate (505) (507) or with diethyl 
dbodio-malonate (506) (507) (503) (509) gives the Xa enolate of tetraethyl a/r-dicarboxy- 
glutaconate, (C.H5 OOCMXH— CH(COOCjH 5 ) 3 [BeiL H-S76, H r (336), Hs-CHM* 
b.p. 20S-210’ at 23 mm. (510), 200-264° at IS mm. (510); note that this product is also 
obtd. from CHClz (3:5050) with diethyl sodio-malonate (505) (511) (512) (513) (514) 
(515) (516) (517).] _ 

[C with 4 moles of Na enolate of ethyl cyanoacetate in ale. at 100° gives (505) cf- {5®1 
the sodium enolate of diethyl a/y-dicyanoglutaconate, C-H.OOC — C(CX)=CH CH- 
(CX)COOC-Hs [BeiL II-S7S, Hj-(712)], also obtd. from CHC1 3 (3:5050) with the Xa 
enolate of ethyl cyanoacetate (51S) (519) (520).] 

With amines. The behavior of C with amines hs3 been little studied. [For studies on 
the behavior of C with aniline (521) and also with other aromatic a mines in pres, of Cu 
powder (522) or 12.(523) see indie, refs.] 

(g Color reaction Vith tr-naphthol/cydohexanol. 0 (1 drop) with 2 mL of a 2% 
of a-naphthol (l\lo00) in crclohexanol (1:6415) -f- 1 pellet of solid XaOH, boiled 
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25 second? and cooled, gives (254) blue color; one portion of this blue solution under- 
laid with equal volume $5% HsSO*, stood 1 min and shaken, remains blue; a second 
portion of the alkaline blue soln. acidified with equal voL AcOH (1 : 1010), stood l min. 
and shaken, becomes red. {Note that the alkaline boilg. also gives a blue color with 
CH 2 CI 2 (3.5020) and with CHCI 3 (3:5050), while other chlorinated solvents (254) 
give yellow-brown, gray, or brown; in the H 2 SO 4 acidification CHjCU (3:5020) gives 
greenish blue, while both CHClj (3.5050) and C give intense blue; in the AcOH acidi- 
fication CH 5 CI 2 (3.5020) gives yellow while CHCI 3 (3:5050) gives an orange-yellow 
color J 

(g) Color test with 2,7-dihydxoxynaphthalene/cyclohexanol. C (1 drop) with 2 ml. 
pure cyclohexanol (1.6415) +■ 1 pellet NaOH + a few mgms 2,7-dihydroxynaphtha- 
lene htd at 197" (b.p. of ethylene glycol) for 45 seconds, decanted from undissofved 
NaOH, cooled, and shaken with 2 ml. AcOH 4 - 4 ml 96% EtOH, gives a pale yellow- 
brown color (255)- [Note that under these conditions CHjCfe (3.5020) gives a steel- 
blue color while CHCI 3 (3.5050) gives a deep red color.] 

(gi Color test with cyclopentanol. C (1 drop) in 1 ml. cyclopentanol (1:6412) 4- 1 
pellet NaOH boiled 25 seconds, then shaken vigorously for 35 seconds, and treated with 
4 . ml. 96% EtOH and shaken, gives an intense brown color (255) {Note that, after 
addition of ale., CHjClj (3: 5020) gives a more intense red or becomes reddish brown 
while CHCls (3 5050) gives only a pale citron-yellow. By comparing with authentic 
known samples, this test is claimed (255) to be able to detect as little as 5% C in CHCI 3 .J 
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3:5110 1,2-DICHLOROPROPENE-l 
(Low-boilg. stereoisomer) 

B.P. 

77.0° at 767.2 mm. (1) 

75° (2) 

[Sec also the highcr-boilg. stereoisomer (3:6160).] 

[For prepn. of 0 from 1,2,2-trichloropropano (3:6475) with McOH/NftOMc or EtOH 
NaOEt at ord. temp. (55-5S% yield (1)), or with ale. KOH (2) or with aq. on htg. in s.t. 
(3), sco indio. refs.] 

C with aba. McOH (1:0120) forms a const.-boilg. mixt., b.p. 60.6-60.8° at 700 mm., 
wB- 1.4030, contg. 75 wt. % C (1). 

O with CI2 at 0° in Btrong light adds 1 mole halogen giving (1) 1 , 1 ,2,2-tctracliloropropane 

(3:5S25). 


CII3 — C==CII C 3 H 4 C1j 

ii ii 


Bell. I - 190 
Il- 
ls— 


D\ s - 1.1755 (1) n?? ~ 1.4451 (1) 
Z>4° - 1.1818 (1) Hi? « 1.4471 U) 
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Q with Brz at 0° slowly adds I mole halogen giving (1) (3) I,2-dibromo-l,2-dichlorO' 
propane, b.p. 190® (3). 

C with Oj m CCli at —15® followed by aq. gives (I) acetic acid (1:1010) and formic 
acid (1:1005). 

3:5110 (1) Huntress, Sanehez-Nieva, unpublished work. (2) Friedel, Silva, Bull. soc. chim. (2) 
17, 386 (1872); Jahreaber, 1872, 322, Compt. rend. 74, 805-800 (1872); 75, 81-85 (1872). (3) 
Friedel, Silva, Jahreaber, 1871. 322, 329. 

3:5120 1,1-DICHLOROPROPENE-l CH 3 .CH=CC1 2 C3H4CI2 Beil. 1-190 

I,- 

I*- ' 


B.P. 70-80° 

ft) 

Do S5 - 1.1704 (8) 

78® 

(2) (3) (4) (5) 

£>g - 1.3030 (8) 

77.15-77.35 

(6) 


77® 

(7) 


7C.5® 

(8) 



Colorless oil insol. in aq. 

[For prepn. of C from l,l,l-trichloropropano!-2 (3:0846) with Zn dust -f- AcOH see 
(6) (5); from corresp. acetate with Zn dust + ale. see (8); from butylchloral («,a,/S-trichloro- 
«-butyraIdchyde) (3:5910) (I) (2) (9) or its alcoholate (10) with KOH see indie, refs.; 
from Ag 2,2,3-trichlorobutyrate on boilg. with aq. (3) or Na 2,2,3-trichlorobutyrate on 
distn. (4) see (3) (4); for prepn. from 1,1,2-trichloropropane (3:5630) -f- aq. or ale. alk. 
or aq. Ca(OH>2 see (11) (14).] 

0 on oxidn. with KsCrjOz + H2SO4 gives (7) AcOH (1:1010). 

C add3 Br2 very easily giving {9} l,l-dichloro-l,2-dibromoprop3ne (Beil. I-1I1J, b.p. 
18S® (9). — C with Clz at 0-30° yields (12) 1,1,1,2-tetrachloropropane (3:5270), b.p. 153®. 

C with HC1 + AICI3 at 5-10° yields (13) (14) 1,1,1-trichIoropropane (ethylchioroform) 
(3:5270), b.p. 106-107°. 

3:5120 (l) Kramer, Pinner, Ber. 3, 388-389 (1870). (2) Kramer, Pinner, Ann. 158,47-49 (1871). 
(3) Judson, Ber. 3, 789 (1870). (4) Valentin, Ber. 28, 2663 (1895). (5) Wohl. Roth. Ber. 40, 
215 (1907). (6) Bruyne, Davis, Gross, Phyaik Z. 33, 720 (1932). (7) Lieben. Zeisel, Monalsk. 
4 , 536 (1883). (8) Faworski, Jozitsch, J. Russ Phys.-Chem Soc. 30, 998-1003 (1898); Cent. 
1899, I 778 (9) Pinner, Ann. 179, 44-45 (1875). (10) Freundler, Bull, soc chim. (4) 1, 501- 

503 (1907). 

(11) Cass (to du Pont). U.S. 2,134,102, Oct 25, 1938; Brit. 471.186, Sept 30, 1937. (12) 
Cass (to du Pont) U.S 2,097,442. Nov. 2, 1937; Brit. 471,187, Sept. 30, 1937; Cent. 1938, 1218. 
(13) Levine, Cass (to du Pont), U.S. 2,179,218, Nov. 7, 1939; Brit 503,615, May 11, 1939; 
Cent. 1939, II 1572. (14) Henne, Whaley, J. Am. Chem. Soc. 64, 1157 (1942). 
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3:5130 1,2-DICBLOROETHANE 

CET; — CH* 

Qtfl.CU Bea.I-S4 

(Ethylene (di)chloride; 

6 

L 


Ii-(24) 

fym.-dichloroethnne) 




I-(52) 

BJ>. 

F.P. 





84.1° cor. at 760 mm. (1) 

[-32.5° (2S}] 


= 1.2525 

(40) 

nS - 1.4430 (47) 

84.08° 

-35.3° {35} 


1.2463 

(41) 

1.4427 (91) 

cor. at 760 mm. (2) 






84° at 760 mm. (3) 

36° {11} 


1.24571 

(44) 

1.4423 (14) 

83.9° at 766 mm. (4) 

-35.5° {23} 


1.24554 

(23) 

1.44118 (4S) 

83.8° (5) {6} 

(5) 


1.2455 

(42) 


83.75° at 760 mm. (7) 

-35.8° {24} 


1.2445 

(43) 


83.7-84.3° (S) 

—35.9° {37} 


1.2444 

(4) 


83.7-83.9° 

—36.0° {34} 





cor. at 772 mm. (9) 

(3S) 





83.7° at 760 mm. {10} 


Di° 

= 1.2569 

(10) 

ni? = 1.44507 (49) 

{11} {12} {111) (112) 

[-42.0° {39}} 


{22} {31} 

1.44505 (50) 

83.65-83.70° at 760 mm. {13} 


1.2541 

(12) 

1.44476 (18) 

83.65° at 760 mm. {14} 


1.25295 

(44) 

(19) (20) 

83.6-83.8° 

{15} {16} {17} 


1.25277 

(23) 

1.4447 (51) 

83.5-83.7° 

{IS) {19} {20} 


1.2521 

(45) 

1.4446 (32) 

83.5° at 760 mm. {21} 


1.252 

(3) 

(79) 

{22} {23} {34} 


1.2515 

(4) 

1.44-14 (33) 

83.5° 

(24) 


1.2501 

(46) 

1.44430 (16) 

83.481° cor. at 760 mm. {25} 




1.44432 (45) 

83.45° at 760 mm. {26} 




1.4443 (201) 

83.43-83.4S° 

(27) 




1.4440 (51) 

83.4-83.6° 

(2S) 




1.444 (34) 

83.3° at 749 m {29} 




1.44268 (13) 

83° 

{30} 





82.85° at760mm{100) 

•DI 5 

= 1.26000 

(23) 

ng = 1.44759 (23) 

82.6-82.8° at 743 mm {31} 




See note 3. 

82.4° ' at 747 mm {32} 






82.3-82.6° (33) 

81.47° cor. at 700 mm. (2) 

79.325° cor. at 660.8mm. (25) 

76.63“ cor. at 600 mm. (2) 

75.05° cor. at 600 mm. (2) 

64.73° cor. at 400 mm. {2} 

See also Notes 1 and 2. 

__ Note 1. For b.p. of C at press. 660-S60 mm. {25}, 400-1 0S0 mm. (2), see indie, refs.; 
C ha3 b.p. 84.9-85.5° at 777 mm. (53). 

Note 2. For vap- press, of C over range —30 to 100° (1), or 0-30° (S), or 0-25° {55} 
see indie, refs. ; for relation between vap. press, and temp, see {56} {25}. 

Note 3. For values of n ls < at 14 different wave lengths see {57}. 

Care must be taken to avoid confusion of G with either ets (3:5042) or Irons (3:502S) 
1 ,2-dl chloroethylene. 



591 LIQUIDS WITH Df > 1.15 3:5130 

MISCELLANEOUS PHYSICAL PROPERTIES 
Various solubility relations. C is almost insol. aq., but easily volatile with steam (see 
under azeotropes) ; soly. of C in 100 g. aq at 0° is 0.873 g. (58), 0.922 g. (8); at 10° = 0.885 g. 
(8); at 15° ~ 0872 g, (59), at 20° * 0.869 g. (8), 0.849 g. (55); at 25° » 0.865 g. (15); 
at 30° - 0.90 g. (59), O.S94 g. (8); at 35° - 0.895 g. (58); at 56° * 1.030 g. (5S). — (For 
influence of added salts in diminishing soly. of C in aq. see (16). — Note that C with aq. 
under press, forms a solid hydrate which can be maintained up to +18" under 100 atm. 
hut which at ord, press, decomposes below O' 5 (60). — For soly. of aq. in 0 at 0°, 25°, and 
30° (as detd. by Kar! Fischer re3gt.) see (61).] 

(For soly. in C of NHj at 20° and 1 atm. (62), of HjS at 20° and 1 atm. (62), of HCI at 
various temps, and press. (62) (63), of ethylene at 0-40° (4), or of chlorine at —9" to +40° 
(4) see indie, refs.) 

(For soly. in 6 of Is over range 11-25° (and comparison with other chlorinated solvents) 
see (64).} 

(For study of industrial recovery of C by countercurrent absorption in kerosene see (65).) 
Adsorption of C by solids. (For studies on adsorption of C by activated carbon (66) 
(67) (68) (69) (70), by Bilica gel (67), or by alumina gel (71) see indie, refs. — For patent 
on sepn. of C from other solvents by adsorption on carbon see (72),J 

Other properties^ (For study of thermal conductivity of C see (73); for study of dif- 
fusion of vapors of C through films of various cellulose esters see (74).] 

Binary systems contg. C. (Sec also azeotropes (below).) 

C iciih hydrocarbons — 0 + n-heptane (1:8575): use in testing of distg columns (detn. 
of number of theorct. plates) see (75). — C + cyclohexane: (1 .*8405): for values of and 
no (49), for use in detn. of number of theoret. plates in distg. columns (75), or for repo, 
of 0 from system by forming azeotrope of cyclohexane with McOH (76), see indie, refs. 
(sceVilso below under azeotropes). 

6 + benzene (1.7400): note that because of the proximity of the b.p.’s of the com- 
ponents, because of the importance of both as industrial solvents, and because they are 
not readily separable by chemical means (such as IIjSO<, etc.) a great deal of study has 
been given to the system from variojis viewpoints. 

For f p./compn. data on system C + CjHg, eutectic, f.p. —54.2®, contg. about 67 mole 
W) ct. (77); for D$ (78) (73). fig (75) (79) (19), or ng 3 (80) (89) cf. (8!) ree 
indie, refs — For use of this system as test liq. for studying efficiency of distn. columns 
sec (SI) 178) (79) (82), for study of distn. of the system see (7S) (7D) (81) (82) (S3) (84) (85); 
for use in detn. number of theorct. plates sec (75) (78); for data on vap. press, of system, 
vapor liq. compn., etc., see (SC) (fj7) (S$) (SO) (49) (89) (90). 

€ + toluene (1-7105): for nl> for system sec (91) (92); for vapor-liq. cquil data and 
study of distn. of system sec (83) (31) (92) (93). 

C vriih other cpds. of Order J. C + acetic add (1 : 1010): for values of D and n for tho 
system see (94), for vapor-liq. equiL see (95); see also under uses of C (below). — 0 + 
phenol (1:1420): for vap. press. of system see (96). — C + acetone (1:5400): for D and 
no see (49) (91), for vapor-liquid cquil. 6ee (49). — t? + diethyl ether (1:6110); for Ip./ 
compn. data and diag. sec (21); for Do over range 0-40® see (97). — C + ethylene oxide 
(1:6105): for soly. and vap. press. (9S) and vapor-liq. cquil. (106) sec indie, refs. 

C tnlh cpds. of Order II], C' + CHClt (3:5050): for b.p./compn. diag. sec (93). -~ 
C + CCU (3:5100): for l/fa (100) and vapor-liq. compn. data and diagrams (100) (99) 
(SS) («ec also below under azeotropes), 

C + I.InheMoroethone (3:5035): for bp at 7G0 mm, D5°, and vapor-liq. equiL data 
sec (101). — C + 1,1,2-triehlorodhanc (3:5330); for f.p./compn. data, eutectic f.p. —79* 
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Note that oxidn. of C with C 1 O 3 /H 2 SO 4 in pres, of Hg yields CO 2 quantitatively (196} 
(dif. from many polychloro cpds.). — Note also that C does not respond to the R + H 
“ Tri-Per Analyzer ” (a recording ultra-violet photometer) (197). 

For detn. of C in organs and tissues see (198). 

PREPARATION OF C 

The most-studied method for prepn. and manufacture of C is that from ethylene by 
addn. of chlorine; this method is also of historical interest as leading to the discovery of 
C in 1795 (199) and its initial designation as ** oil of the four Dutch chemists.” — Various 
other modes of formn. of C have since been discovered and will be indicated below. 

Preparation from ethylene. By use of chlorine. Ethylene with chlorine under certain 
conditions adds chlorine quant, yielding only C; under other conditions, however, the 
system gives 1,1,2-trichIoroethane (3:5330) + HC1. — In the absence of catalysts, the 
substitution reactn. is avoided by use of very low temperatures; in the presence of catalysts 
addition (rather than substitution) is facilitated even at the higher temperatures (e g., 
120°) resulting from heat of reactn. 

For general articles discussing the various factors involved see (200) (201) (53) (202) 
(203) (204) (205) (69); for articles discussing the reaction from the viewpoint of utilization 
of the ethylene of industrial gases see (206)-(214) inch; for patents on prepn. of C from 
ethylene + CI 2 see (215)-(236) inch IFor prepn. of “ heavy ” C contg. one C 13 atom see 
below under miscell. prepns.J 

By use of HOCl (Clj + HiO, etc.). Although ethylene with HOC1 solns. gives mainly 
ethylene chlorohydrin (3:5552) nevertheless some C is formed; for studies of this reactn. 
see (237) (238) (239) (240) (241). 

By other miscellaneous reagts. [For formn. of C (together with other prods.) from ethylene 
with CI 2 in AcOH or AC 2 O soln. (242), with HC1 + air over pumice contg. CuClj at 300° 
(243), with aq. IQ (244), with NCI 3 in CCU soln. at 20-25° for 7 days (245), with nitryl 
chloride (CINO 2 ) (246), with SbCI& or CuCfe (247), or with jV-chlorourea (253) see indie, 
refs,] 

Formation of C from ethane or acetylene. [For formn. of 0 from ethane with NOC1 
at 300° (248) or with CI 2 + O 2 + cat. at 300-650° (249) see indie, refs.; for formn. of C 
(together with other prods.) from acetylene with HC1 gas in pres, of NO 2 (250), or with 
CI 2 in pres, of CCI 4 + AlClj/NaCl/FeCls at 175-250° (251) cf. (252), see indie, refs.] 

Formation of C from miscellaneous sources and by various methods. (For formn, of 
C (together with other prods.) from methyl chloride (3:7005) in dark elec, discharge (254); 
from ethyl chloride (3:7015) with Cl 2 in light (255), with NCI 3 (256), or with SbCls in 
s.t. at 100° (257); from 1,2-dibromoethane (ethylene dibromide) (1 mole) with SbCls 
(2 moles) (note that use of only 1 mole SbCls yields ethylene chlorobromide) (258); from 
l-chloro-2-iodoethane (ethylene chloro-iodide) with finely divided Ag at 160° (259) see 
indie, refs.] 

[For formn. of C (together with other prods.) from ethylene glycol (1 : 6465) with excess 
fuing. HC1 in s.t. at 100° (260), with PCI 3 + ZnCl 2 (57% yield (261)), with PCls (262), 
or PCls + ZnCl 2 (37% yield (261)), with SOCI 2 + pyridine (62% yield (261)) see indie. 
ref9.; from ethylene oxide (1:6105) with S 2 CI 2 (263); from 1,4-dioxane (1:6400) with 
Zn + acid chlorides (264); from 2-chloroethanol-l (ethylene chlorohydrin) (3:5552) by 
disproportionation in s.t. at 184° for 10 hrs. (265) or during reactn. with HBr (266); fr° m 
bis- (/J-chloroethyl ) sulfite with Cl 2 (267); from bis- (/J-cbloroethyl) sulfate with cone. aq. 
HC1 (268) or with alk. chlonde + dil. HC1 (269) see indie, refs.] 

[For formn. of C _ (together with other prods.) from diazomethane with ZnCl 2 in ether 
(270), from ethylenediamine with NOC1 in xylene (271), see indie, refs.] 
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{For prepn. of “ heavy ” C contg. I C 13 atom (from NaC l3 N via CHaC 13 N, CH 3 .C 13 - 
H 2 NH 2 , CHj.C 13 HjN (CH 3 ) 2 OH, CH*«C»H 2 ) and its reactn. with Clj see (272).} 

CHEMICAL BEHAVIOR OF C 

Pyrolysis of G. C on suitable Mg- especially in pres, of debydrohalogenating cat. losea 
I mole HC1 yielding vinyl chloride (3:7010) (e.g., C over activated carbon at 230-250° 
<273), or with aq. vapor over cat. at 800-1000° (274), or over pumice at 600° (275) cf. 
<276) (277), or over alumina at low red heat <27S) yields vinyl chloride (3 • 7010)]. 

Behavior ok C with Inorganic Reactants 
Reaction of C with Clj. C with CI3 gives according to the conditions chlorinated deriva- 
tives either of the ethylene or ethane series. 

(E.g., G with Clj m pres, of AICh/NaCl/FeCh at 400-480° gives (279) a mixt. contg. 
20% 1,1-dieWoroethyIene (3:5005) + 22% 1,2-dichloxocthylene (3:5030) + 29% tri- 
chloroethylene (3-5170) 4- 29% higher chlorination prods.; G with CI 2 over suitable 
cat. at 300-500° gives (280) tetrachloroethyiene (3:5460) ] 

{On the other hand, C with Clj in ultra-violet light at 50° <281} (282), or 25° (2S3), or 
C with CL 4- suitable cat. at not above 60° <284), or C (as liquid) with Clj (285), or C 
with CI 2 in pres, of AICb/NaCl/FeCL at 300-425° as directed (279), or C with SOjCb 4- 
trace of dibenzoyl peroxide refluxed 2 hrs. in dark (286} gives (yields: 80% {284}, 70% 
{283} <2S6), 50% <279)) 1,1,2-tnchloroethane (3:5330). — Furthermore, 0 with Clj as 
directed <287) <2SS) or CI 2 4- AlClj at 70-80° (289) (327) gives 1,1,2,2-tetrachIorocthane 
(acetylene tetrachloride) (3:5750). — Finally C (m vapor phase) with Clj 4- cat. (290)- 
cf. <285) or C with Cl» at elev. temp, and press. {291} yields he xachloroe thane (3:4835).} 
Reaction of C with alkalies. C with alkalies or substances behaving as such may ac- 
cording to circumstances undergo cither (or both) of two reactions: on the one hand C 
may lose HC1 (1 mole) (dehydrohal ogenatum) yielding vinyl chloride (3:7010); on tho 
other C may be hydrolyzed to ethylene glycol (1:6465). 

Dehydrohalogenatton G with aq. alk. at elev. temp, and press. {292} especially in pres, 
of tctramethylene glycol, etc. (293), or G with. MeOH/alk. <294), or EtOH/alk. (53) {295}, 
loses HC1 giving (91-93% yield {53}) vinyl chloride (3 7010). — {For study of rate of 
rcactn. of C with KOH in 95% EtOH at 90° and 100° (296) {297}, with NaOEt or KOEt in 
95% EtOH or 48% EtOH at 90° (296) (297), or with MeOH/NaOMe at 17-19° <298} 
see indie refs. — Note that C with ale. NaOEt at 100° under press. give 3 90% yield {299} 
ethyl vinyl ethc£ (1 7810).] 

Hydrolysis. C under appropriate conditions hydrolyzes to ethylene glycol (1:6-165); 
for general articles from this viewpoint see (110) <214} <314). 

{For hydrolysis of C to ethylene glycol with aq. vapor over cat. at 550-850° (300), with 
aq, at 200° under press, in absence of any add acceptor <301), or with aq. at 120° under 
press <302) see indie, refs. cf. <110}.] 

{For hydrolysis of C to ethylene glycol with aq. KOH at elevated temp, and press, see 
(110}. — For study of use of NajCOj and/or NaHCOs in aq. <214) <303} {304} <305} (306) 
or in 85% EtOH <307) cf. <214) sec indie, refs. — For use of aq. CaCO a in pres, of NHi 
salts <303} (309), or aq. BaC0 3 <310) at elev^ temp, and press,, see indie, refs. — For use 
of sodium formate in MeOH at 165° under press. (311) cf . (214), aq. 4 - FbO in a.t. at 170° 
(312), or FcjOs (?) (313) see indie, refs ] 

For use of hydrolysis with alk. followed by KMnO< oxkln. of resultant ethylene glycol 
to oxalic acid as means of distinction between C and the isomeric 1 1 -dichloroethane 
(3:5035) see (256}. 




fe (0.5 mole) 4- cthyleno dibromide (0.5 mole) + AlClj (0.015 mole) refluxed 2 hra. 
&,7) or stood at 25® for 35 hra. (368) undergoes a redistribution reaction giving a prod. 
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{For prcpn. of " heavy Jactn. of C with aq. 2,4-dichlorophenol (3:0560) or with 2,4,6-tri- 
CIL C 1J HjN(Cf3) at 73-08° for 24-66 hrs. giving respectively l,2-&i$-(2,4-dichloro- 
' ’ m>p< 132-133°, and 1 ,2-bit- (2,4,6-trichlorophen oxy )ethane, m.p. 167“ 

- of C with 50% NaOH 4- cellulose sec (358). — C with MeOH over AI2O3 
Pyrolysis of C^q ( 359) vinyl chlonde (3:7010) + MeC! (3:7005).] 

1 mole HC1 yfejj of “heavy ” C, vis., CICHj.C u HjC1 f with “ heavy ” b&nzyl mercaptan, 
(273), or B «H, see <2721.1 

(276) (277), oa o{ c with salts of organic acids. C with Balts of acids yields the corresp. ethylene 
gters* note, however, that reactn. of only l chlorine atom can lead to 0-cld or oe thy I 
and that loss of HC1 and subsequent formn. of vinyL esters (or their polymers) can 
Pp»ff'imes occur. 

... . - c with NaCN yields (360) succino(rii)nitnle [Beil. 11-615, IIi-(2G5), Ha-(554)], 
V [K *! 53-54° (for rate of reactn. of C with ale KCN see (296)). — C with anhydrous alkali 
oflV alk.-earth acetate at 230° in glycol diacctate (361) or monoacetate (364), or in ale. at 
under press (362), or in pres, of an. amine salt aa cat. at 175-225° (363), yields 
' t thylene glycol diacctate (1:3511), b.p. 190°.] 

,/ Reaction of C with miscellaneous non -nitrogenous org. cpds. {For reactn. of C *f 
‘ Clj (m CCU) with CO at 60-70° and 60^70 atm. press, yielding a mixt. of acid chlorides, 
■.Tpones, etc., see (365). — For reactn. of C with CS3 4- aq. KOH yielding ethylene glycol 
trace tfhiocarbonate see (366) ] 

(233) t r ‘ 

/ ^itg. 49.8 mole % l-bromo-2-chloroethane (ethylene cblorobromide) (Beil. 1-89, Ij- (28), 
f ^(61)], b.p. 107-108°, no * 1.4908 (369) — Similarly C (1 mole) + ethyl bromide 
c moles) 4- AlClj (3%) m etccl bomb at 25° for 14 days gives a mitt, contg. five prods" 
/j wct *mo!e % os follows. C 9%, EtCI 34%, ethylene chlorobromide 18%, ethylene dibromide 
!!,*%» and EtBr 29% (367) ] 

j .'For reactn. of 0 with diethyl sodio-malonate leading to tetraethyl butane-1, 1,4,4- 
racar boxylate (Beil. 11-862, IIi-(333), Hr- (702)] together with various other prods, see 

3*0) (371).] .... 

«trsai^ eactn- of C with amines. C with aniline (4 moles) boiled ?£ hr. yields (372) N,N - 
^ ^hcnyl-ethylcncdiamine (l^-tw-fpheDykmmoethane)) [Beil. XII-543, XIIr(2S2){, 
ttl da.d6 f ‘4° (373) (corresp. 6ts-acctyl denv. m p. 158°), probably accompanied by some N,N'- 
r- -aylpiperazine [Bed. XXIII-8, XXHIj-(5)], m.p. 164°. [For nitration of 1,244 s- 
lylammocthanc) see (372) (373); for nitration of A r ,// , -diphenyIpipcrazine see (374). — 
it-i-iiT' that C with NaNHC«H 6 (from aniline 4- NaNHj m dry ether) loses 2 HCt yielding 
u fifir?) acetylene.} 

. with 33% abs. ale. MejN stood 10 days gives (22.5% yield (376)) the corresp. mono- 
ternary salt, ^-chlcroethyl-trimethyl-ammonium chloride (“ chohne dichloride ”); 
M isLtn tf^tudy of rate of reactn. of C with MejN in 90% acetone at 55° see (377). — For studies 
v , . ^elrate of reactn. of C with other amines, e.g,, with benzylamme (296) (297), piperidine 
Llf frv^' 56 ) t 297 ) (29S), pyridine (29S) (378), see indie, refs.] 
nnt'VSpfi' 

wat&f 4 COLOR REACTIONS OF C 

• Cr'i^ Weber reagent. C (2 drops) with 2% aoln. of phenolphthalein in cyclohexanot 
’ r iip 2 ml.) 4- trace solid NaOH htd. 5 min. at 190-200° (preferably in bath aa directed (379)), 
' ji, «hcn cooled and acidified with AcOH (1 ml.) gives lilac color. [Note that acetylene tetra- 
;*hl°ridfl (3:6750) with this rcagt. gives a somewhat similar result.} 
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Comment on NHiOH/CuCl reagt. Note that C with NH 4 OH/C 11 CI docs not (380) give 
any color (dif. from 1 ,1-dichlorocthane (cthylideno (di)chloride) (3:6035) which in 10 
min. gives cloudy amethyst coloration (380)). 

Comment on Fehling’s sola. Note that 0 does not rcduco Fchling’s soln. even 00 htg. 
(dif. from cthylidcnc (di)chloridc (3:6035)). 

1,2-Diphenoxyethane (ethylene glycol diphenyl ether) (1:7235). Lfta. from ale., 
m.p. 98°. [From 6 with aq. K phcnolate refluxed 48 hrs. (70-85% yield (353)); note, 
however, that if only one of the two chlorine atoms reacts some 0-cldorocthyl phenyl 
ether, m.p. 28®, b.p. 217-220® at 7G0 mm. (355), may be formcd-1 

— — 1,2-Dl-a-naphthoxyethane (ethylene glycol di-a-naphthyl ether) (Beil. VI *00 7). 
Lfts. from ale., m.p. 127.5° (381). (From C *f a-naphthol + nq. NaOH at 120® in 
S.t. for 8 hrs. (381). — Note that the half rcactn. prod., /3-cldoroethyi «-naphthyl 
ether, has m.p. 28° (355).] 

• 1,2-Di-^-naphthoryethane (ethylene glycol df-0-naphthyf ether) (Beil. VI*612J. 

Lfts. from CjH«, m.p. 217° (381). (From 0 + 0 -naphthol + aq. NaOH at 120® in 
s.t. for 8 lira. (381). — Note that tho half rcactn. prod., 0-chlorocthyl fl-naphthyl 
ether, has m.p. 83° (355).] 

(g> Ethylene 1,2-bis- (isothiourea picrate): ndls. from ale., m.p. 260° (382), 259° (332). 
(From 0 with tliiourca refluxed in ale. and subsequently treated with PkOH (332).] 

(g) 1,2-Diphthalimidoethane (ethylene dlphthalimide) (Beil. XXI-492, XXIr(384)]. 
Ndls. from AcOH, dil. AcOII or ale., m.p. 230° (383), 232-233° (384), 232° (385). 
(From C + IC phthalimido (2 moles) in s.t. at 200° (380); note Hint C m very largo 
excess with K phthalimido in s.t. at 180-100° for 3 hrs. gives (387) the half rcactn. 
prod., N-(0-clilorocthyl)phthalimidc, cryst. from CS 2 or ale., m.p. 81° (388), 79*81® 
(387) (389).] 

1,2-Disaccharinoe thane: m.p. 253-254° (392). [Not reported from C itself, but 

obtd. (20% yield) from ethylene (di)bromidc with sodium saccharin in aq. butyl- 
carbitol (1:0517) contg. KI on refluxing for 3 lire.; note that with shorter reflux (1 hr.) 
some half rcactn. prod., viz., N-(0-bromocthyl [saccharin, m.p. 99°, is formed (392).] 
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C.A. 1C, 830 (1922). (359) I.G., French 805,563. Nov. 24, 1936; Cent. 1937, I 2258; [C.A. 31, 
4345 (1937)]. (360) Wheeler (to Imperial Chem. Ind., Ltd.), Brit. 333.9S9, Sept. 18, 1930; 
Cent. 1930, II 363S; C.A. 25, 709 (1931). 

(361) Meyer, Ger. 332,677, Feb. 7, 1921; Cent. 1921, II 646; not in CJL. (362) Rodebush 
(to U.S. Industrial Ale. Co.), U.S. 1,430,324. Sept. 26, 1922; Cent. 1924, II 1611; CJL. 16, 3903 
(1922). (363) Coleman, Moore (to Dow Chem. Co.), U.S. 2,021,852, Nov. 19, 1935; Cent. 1930, 
I 1505; C.A. 30, 485 (1936). (364) Engelhardt (to Bayer and Co.), Ger. 404,999, Oct. 25, 1924; 
Cent. 1925, I 1530; not m C.A. (365) I.G., French 669,739, Nov. 20, 1929; Cent. 1930, I 3237; 
(C.A. 24, 1866 (1930)]. (3G6) N. V. de Bataafsche Petroleum Maatschappij, Brit. 496,290, 
Dec. 29, 1938, Cent. 1939, I 2294; C.A. 33, 2912 (1939). (367) Calmgaert, Soroos, Hnuda, 
Shapiro, J. Am. Chem. Soc. 62, 1545-1547 (1940): Calingaert, Beatty, Neal, J. Am. Chem. Soc. 
61, 2756 (1939). (36S) Dougherty, J. Am. Chem. Soc. 51, 579-580 (1929). (369) Kharasch, 
H annum, J. Am. Chem. Soc. 56, 714 (1934). (370) Lean, Lees, J. Chem. Soc. 71, 10G2-106S 
(1897). 

(371) Perkin, J. Chem. Soc. 65, 578^89 (1893). (372) Bennett, J. Chem. Soc. 115, 577 (1919). 
(373) Schouten, Rcc. trav. ehtm. 56, 542-543 (1937). (374) Schoutcn, Rec. trav. chim. 56, 870- 
871 (1937). (375) Bodroux, Compt. rend. 208, 1023 (1939). (376) Frenkel. Nussbaum, Bu>- 
chem. Z. 1S2, 424-133 (1927); Cent. 1927, II 1340, not in CJL. (377) Davies, Evans, Hulbert. 
J. Chem. Soc. 1939, 416. (378) Tronov. J. Russ. Phys.-Chem. Soc. 58, 1275-1301 (1926); Cent. 
1927, II 1 145. (379) Weber, Chem. Ztg. 57, 836 (1933) ; Cent. 1933, II 3889; CJL. 28, 727 (1934). 
(380) Doughty, J. Am. Chem. Soc. 41, 1130-1131 (1919). 

(381) Dahlen. Black, Foohey (to du Pont Co.), U.S. 1,979,144, Oct. 30. 1934; Cent 1935, 

I 3051; [C.A. 29, 177 (1935)). (3S2) Levy. Campbell, J. Chem. Soc. 1939, 1443. (3S3) Wanag. 

Ber. 75, 725 (1042). *“ * ~ * * " * * t *”* 

2226 (18S7). (3SC) 

Wenkor, J. Am. Ch 
(390) Heppel, Neal, 

(391) Lehman. S< 
not in Cent. (392) 1 1 


3:5140 3,3-DICHLOROPROPENE-l 
(1 ,l-DichIoropropene-2 ; 
allylidene (di)chloride; 

“ acrolein dichloride ") 

B.P. 84.4° cor. (I) 

85° (5) 


Cl 

CHf=CH— <j:H 


CsH^CIj 


BeiL I - 109 
It— 
Ir- 


Dili' 

Di 1 < 


1.170 (I) 
1.169 (2) 


n|> = 1.450 (2) 


[See aho 1,3-dichloropropenc-l (3:52S0).] 

Note that C represents the synionic mesomer of 1,3-dichloropropene-l (3:52SQ); reac- 
tions of either mesomer may under certain conditions lead to derivatives of the other; 
however, in practice the tendency appears to be strongly in the direction of 1 ,3-dichloro- 
propenc-1 (3:52SQ) so that most of the known reactions of C yield the same products 
as does the mesomer; the rate of reaction, however, is generally very much slower with C. 
[For prepn. of C from acrolein (1 :0115) with PCU (16% yield C accompanied by 32% 

1.3- dichloropropene-l and some 1,1,3-trichloropropane (3:5660) (3)) (1) (4), or from 

1.1.3- trichloropropane (3:5660) with ale. KGH (5) (other products are also formed), see 
indie, refs.} 

[C with CI2 adds 1 mole halogen giving (4) 1,1,2,3-tetrachloropropane (3:6035), b.p. 
179-180° at 756.6 mm. (4}.) 
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[0 with cone. HQ in s.t. at 100° for 10 hxs. (4) isomerizes to IjS-dichioropropene-I 
(3:5280M 

[C with NaOEt reacts much more slowly than its mesomer; howler, after 15 hra. re- 
fluxing with large excess NaOEt, C gives l-cbloro-3-etboxypropene {Beil. 1-439], b.p. 
120-127°, D l t ** 1.018, n l -5 — 3.438 (3), i e, the same product as from the mesomer.] 

[C with Xa phcnolate m abs. ale. refluxed for 4 hr?, gives (3) w-chtoro.allyl phenyl ether, 
the same prod, as correspondingly obtd. in H hr. from the mesomer, q.v.] 

{C with EtjNH in dry ether for 20 days gives (3) only a slight ppt. of diethylamine 
hydrochloride and but very small yield of A’.A'-dicthyW-chloroallylamine (ef. the mesomer). 

[C with NaOAc (3), CaBr2 (3), Calj (3) cf. (G), or C*H 5 MgBr (3) gives more slowly 
and m poor yield* the Eame products as arc formed readily from the roesomeric 1,3-cK- 
chloropropene-1 (3:5280), q.v ] 

3:5140 (1) H&bner, Geuther, Ann. 114, 35-43 (1800). (2) Kimnann, Grard, Compt. rend. 190, 
S76-878 (1630), Cent 1930, 11 29;C.A 24 , 3750 (1930), Bull toe- ehxm . (4) *7, 834-847 (1930). 
(3) Kirrmann, Pacaud. Do°que, Bull toe chim. (5) 1, EGO-871 (1934). (4) van Romburgh, 
Bull toe. chim. (2) 30, 549-557 (1881). (5) van Romburgh. Bull, toe . chim. (2) 37, 03-103 
(1882) (G) van Romburgh. Bee. trar. chim. 1, 234-237 (1882). 


3:5150 1,2-DICHLOROPROPENE-l 
(high-boil g. stereoisomer) 


CIIj — C---CH 

A, A, 


C 3 H 4 CI; 


B.P, 84~8G° (1) 


Beil. I - 109 
Ii~ 
Ir~ 


lSee alto the UnrcrJmlj. ttereensomn (3:5110) I 

{For prepn of C from a,0,d-tnehloro-n-butyTic acid (3-0925) by soln. in aq. NajCOj and 
subsequent decompn. to C (65% yield) by protracted boflg sec (l).j 
0 with Cls adds 1 molo halogen giving (1) 1,1,2,2-tetrachJoroyropanc (3:5S25), b.p. 
153-154° |1) 


3:5150 (1) Sienic, Taggescll, Ber 28, 26C7-2GG8 (1895). 


3:5190 a-CHLOROPROPIONALDEHVDE 


n CjHsOa 

CHj — h > — CHO 


BeU. I - 632 
Xi*(334) 
It — 


B.P. 86 ° 0) 


J5] s « 1.182 ( 1 ) 


*• 1.431 (1) 


- C with aq. yields a hydrate. 


Oil, spar. so!, aq.; misc. with ether, AcOH, or Cell« • 
b.p 80 5-81“ (2). 

0 polymerizes in air to a white solid which upon big. at 170-200° regenerates 0 (2). 
\Vor prepn. from n-propyl ale. (1:6150) by aetn. of Cl 2 at 45-50° in presence of catalysts 
fucb as AlCJj, CrOjClj, or Mg turning? sec (3); for fonnn. (together with other products) 
from propylene oxide (1 -0115) -f SjCIj see (4); for other modes of foram. sec Beil J-632 
and I, -mi).) 

O on omtln with excess alfe. KMnO< yields acetic acid ac. (1:10X0) (!) (2). — 0 reduces 
NU,OU/AgNOi in the cold and FchUng's sain, on Mg. — 0 gh-es positive fuchrin eld. 
tv.it and yields ft NalfSOj cpd. (1). 

3:StC0 (!) Broket, Ann chim. (7) 10. 311-344 (1697). (2) Oddo. Crnmano. Caez ehxm. xUd 
41, it 2.12-23M1911) (3) Bowman, Pw S.BaEala Acad. 8^.19 

ID JWtamU, J. Gen. Chem iVJSSK) 9. S32-B30 (1330); c!a! 34, 375 <l' 910).' 
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DIVISION B, SECTION 1 

3:5170 1,1,2-TRICHLOROETHYLENE 


GOO 


IIC==C— Cl 

Ai Ai 


CjHCIa 


Betl.I- 187 
I|-( 78) 
Ij-(lOtl) 


B.P. 

F.P. 

D\ 5 - 1.4507 


Hu ~ 1.4750 (18) 

87.55° at 765 mm. 

(1) [-73° (14)] 

(0) 

88° at 760 mm. 

87.0-87,3° 

(2) -83° (12) 

1.4542 

(5) 

1.47488 (10) 

at 763 mm. 
87.0-87.2° 

(3) -80.4° (15) 

1.4540 (17) 

1.47458 (10) 

at 7G0 mm. 
87.15° at 760 mm. 
8G.95° at 760 mm. 

(4) -80.0° (10) 
(6) -88° (0) 
(0) 

1.454 

(10) 

1.4744 (8) 

1.4742 (8) 

(7) (15) 

D\° « 1.477 

(2) 

"u - 

tk. Chen. See. 

80.0° 

(8) 

1.4070 

(0) 

80.7° at 760 mm. 

(0) 

1.4055 

1« 

j>69) Kharosch, 

80.00° at 768 mm. 
80.0-87.5° 

(10) 

1.4049 (12) 

/ 71. 1002-1008 
,oc. UR, 677 (1019). 


at 760 mm. 
8G.8-80.0 0 

at 741.6 mm. 
85.0-80.0° 


{ID 


83° 

77.0° 

05.0° 

51.0“ 

45.0° 

44.15° 

38.20° 

30.0° 

25.0° 


at C80 mm. 
at 662 mm. 
at 385 mm. 
at 234 mm. 
at 183 mm. 
at 177 mm. 
at 139 mm. 
at 92 mm. 
at 73 mm. 


( 12 ) 

(32) 

(13) 

(5) 

(5) 

(5) 
(3) 
<6) 

( 6 ) 
(5) 
(5) 


/trail, chxm. 66 , 870- 
’ hikcl, Ntiaubaum, Dio- 
»pl3avics, Evans, Ilulbcrt, 
A, 1278-1301 (1026): Cent 
.*1 3889; C.A. 28, 727(1031). 


\Oct. 30, 1034; Cent. 193.1, 
11039, H43. (383) Wan#*, 
1). (385) Gabriel, Her. 20, 
Y- 24, 2020 (1801). (388) 
» 1.4702K A. Chen. Sac. 1028, 728. 
1 40051™°*- 27 * 16-21 (1045). 

to); C.A. 31, 477 (1037) 
_ J\(1930). 

Note 2. For T)\ over range x 


D\>* 


Beil. I -109 

Note 1. For vap. prcHn. over range 0°-80.7“ bco (9). 'V Ii — 

Colorless mobile liquid with sweetish odor suggesting chloroform, Ij — 

inflammable (see below). 


MISCELLANEOUS PHYSICAL PROPERTIES 


Various solubility relationships. C is pract. insol. nq. and cas. volatilo withV 
fialy. of G in aq. at 16° « O.OS1 wt. % (23), at 18° « 0.025 wt. % (23), 0.18 mi 1 ! 
ml. aq. (24). • — Soly. of aq. in 0 at — 30° = 0.0025 wt. %, at —20° ■= 0.0050 wt.» 
-8’ = 0 0070 wt. %, ut 0” - 0.0100 wt. %, nt 0” - 0.0125 wt. %, at 10” - 0.0170 wt. %, 
at 20” - 0.0250 wt. %, at 25’ - 0.0525 wt. % (0). 

IFor data on poly, in 0 of 218 orp. cpds. bco (25); for Bolv. actn. of G on various dy« 
(in connection with use of G as dry cleaning fluid) seo (20) (see also below under uses of C)o 
(For soly. of I 2 in G over range 11-25° see (27); forjuso of such solns. in detn. of I 2 
of oil3 and fata see (28). — For diatrib. of I 2 between C and aq. at 25“ see (30) cf. (31)4 
(For soly. in 0 at 20° of IIC1 or II 2 S at 1 atm. bcc (32).] 

[For absorption of vapora of 0 by kerosene see (33).] 

Effect of C on explosive range of various gases. Air satd. with C at 14° coats. 5.7 vol< 
(?) % G (34). 

(Vapor of 0 does not form inflammable mixta, with air at ord. temp, and press,; below' 
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25.5“ C has insufficient V3p. press, to produce infiam. mixts. at total press, of 1 atm. or above 
even in mixts. contg. high concns. of 02- —— At high temps, vapor of C is inflammable in 
air, igniting at 463°; in oxygen at 419° {18). — Limits of inflammability of mixta, of C 
with 0 2 are 10.30-64.5 voL % C {35); for study of limits of inflam, of system C/O 2 /N 2 
see US) (35).] 

[For study of influence of vapors of C upon explosive regions of mists, of air with hydrogen 
{36) (37), with acetylene {36), with methane {38) {39) {36) {40) {41) {42), or with carbon 
monoxide (34) (36) {43) see indie, refs ) 

Adsorption of C by various materials. IFor study of adsorption of C on charcoal at 
20° (44) and use in detn. of C (45) see indie, refs.; on Mn0 2 see (46)j on dehydrated Al(OH )3 
gel at 10-40° and desorption at 90-150° as means of recovery of C see (47).] 

Other physical properties. (For study of evapn. rate of C see (48); for study of thermal 
conductivity of C see (ll).l 

riu l ems contg. C (see also below under azeotropes). C + MeOH (f :6120): 
p./vapor-liq. compn., D/compn., and n/compn. see {49). — C + EtOH 
Bull. toe. chim. . t*S- of b p./vap.-liq. compn., D/compn., and n/compn. see (49). — C 
(1882). (6) van 1x7): for data on D^/corapn. and jid / compn. see (10). 

»tudy of distrib. of nicotine between C and aq. at 17° see (23). 

3:5150 1,2-DlCHL^)' for f -P /compn. diag., eutectic, f.p. -100.2°, contg. 68.6 wt. % 
(high-boilg. si^rhforoelhane ( S:6880 ): for 2>* 5 / compn. data see (17) cf. (50). 

C (see also below under azeotropes). C 4- MeOH (1 : 6120) 
B.P. 84-86° M) ompn. and n/corapn. diags. see (495). — & + EtOH (1 : 6 ISO) 

iagram in wt. % at 25° and nij/compn. diagram in wt. % see 


(See also ike Imer-bmlg. stei 

. _ g. C. Binary azeotropes. 0 + H z O: gives a two-phase const.- 

Uor prepn. of C from a^Jpc), b.p. 73°, contg. 65 mole % C (8). 
subsequent decompn. to C forms a const -boilg. mixt , b.p. 60.2° at 760 nun , D 0 * « 1-1643 
IJalS in addS 1 m ° Ie (52a) = 30 mole % C {52a) = 51 vol. % C {53). — C + EtOH 
154 (l> - -boilg. mixt., b.p. 70.9° at 7G0 nun., D4 = 1.212, contg. 73 wt. % 

3:5150 (l) Szetiic, Taggey £ (526) cf. (53) (54). — C 4- n-propyl ale. ( 1:6150 ): forms a const.- 
° '5° at 760 mm., £>< = 1.32S3, contg. 83 wt. % G = 69 mole % C 
3:5160 o-CHLORf ^ alc ' ( I:61S5 )‘ forms a const.-boilg. mixt., b.p. 75.5° (7), abt. 74° 
Dl - 1.2S, contg. abt. 72 wt % C (70 tet % C (7)) = 54 moll! % C 
jutyl ale. (1 : 61S0 ) : gives a const.-boilg mixt., b.p. 86.85“ at 760 mm., 
wt. % C (55) — <7 -fr- i'so6utjd ale. (1:6165): forms const.-boilg. mixt., b.p. 
760 mm-, Z>2 « 1-396, contg. 91 wt. % 0 = 86 mole % 0 (52e). — 0+ ter-butyl 
B.p. 1,6140): forms const.-boilg. mixt., b.p. 75 8° (6), 75° (52/) at7G0mm., = 1 326 
0 fontg. 67 wt. % 0 (6) (81 wt. % C {52 f) = 74 mole % C (52/)). — G + ter-amyl ale. 
I forms const,-boi!g. mixt., b.p.81 5° (6), 81“ (52 g), = 1.372 (52g), contg. 

8u x/t. % C (6) (SS wt. % 0 •” 83 mole % G (52^)). — C - 4 - allyl ale. (1 : 6146) : forms const.- 
boilg. mixt., b.p. 80.95° at 760 mm., D* = 1.335, contg. 81 wt. % C =70 mole % C (526). 
C + AcOH ( 1010 ): forms const-boilg. mixt-, b.p. 86 5° at 7C0 mm., contg. 96.2 wt. 

%C(6). 

C 4- 1,2-dichlor or thane (ethylene dieWoride) (5:6150): forms a const.-boilg. mixt., b.p. 
82.9° at 760 mm., contg. abt. 18 wt. % C (6). 

Ternary azeotropes. C + EtOH (1:6 ISO) 4 - //*0.‘ forms a ternary heteroazeotrope, 
b p. 67.25“ at 700 mm., contg. 3S 4 mole % 0 4- 41.2 mole % EtOII 4- 20.4 mole % II 5 O 
(56a): note that this azeotrope conts. C9.4 vol. % C 4- 23.8 vol. % EtOII -f 0.8 vol. % 
HjO (53), and tliat upon condensation at 15“ it separates into two layers, the upper having 
the composition 0.8 voL % 0 4* 12 vol. Co EtOII 4- 5 vol. % II«0 (total upper layer = 13 
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vol. %), the lower having the composition 68.6 vol. % C 4- 16.6. vol. % EtOH -j- 1.8 vol. 
% HoO (total lower layer = 87%) (53). — For further discussion and data see also (8) 
(49). 

C ti-propyl ale. (1:6150) + H^O: forms a ternary heteroazeotrope, b.p. 71.55° at 
760 mm., contg. 51.1 mole % C + 16.6 mole % n-propyl ale. -f 32.3 mole % H 2 O (566). 

C -f- allyl ale. (1 :6145) + H 2 O: forms a ternary heteroazeotrope, b.p. 71.4° at 760 mm. , 
contg 49.2 mole % C + 17.3 mole % allyl ale. -f 33.5 mole % HjO (56c). 1 

USES OF C 

Most of the utility of C in industry depends upon its physical properties especially as 
a solvent; these applications include the dehydration of alcohols and acids, degreasing of 
metal, wool, and leather, dry cleaning of fabrics, extracting of oils from seeds, etc.; dewaxing 
of mineral lubricating oils, use as fumigant and insecticide, refrigerant, etc. (For an 
excellent brief survey of these uses see (57) (58); for further and more recent examples 
see below.] 

Use in dehydration of alcohols. (For use of C in dehydration of EtOH (or MeOH) by 
azeotropic distn. (Drawinol process) see (8) (49) (53) (59) (60) (61) (62); for patents on 
this method see (63). — For use of C? in denaturing ale. see (64).] 

Use in dehydration of acids. [For use of C in concn. of AcOH (1:1010) see patents 
(65) (66). — For sepn. of AcOH (1:1010) from formic acid (1:1005) by distn. of mixt. 
with 0, the condensate sepg. into an upper layer of on azeotropic mud. of C -f- formic acid, 
the lower layer being C see' (67).] 

_ Use of C for degreasing of metal. [For patents on use as metal degreaser of mixts. of 
C.-f an ale. + soap (63), C + oleic acid (69), C + ethylene dicbloride (3:5130) (70) (71), 
or 0 (72) (73) see indie, refs. — For use of C + rosin + boiled linseed oil in cleaning and 
leaving coating preparatory to etching see (74). — Because of great toxicity of C (see below) 
special attention (75) must be given to ventilation of degreasera using it.] 

‘ Use of C in dry cleaning of fabrics. Because of its solvent power supported by its 
low b.p. and non-inflammability C is widely used as dry cleaner’s solvent [for general 
articles from this viewpoint see (76) (77) (78); for patent see (79); for solv. actn. of C on 
dyes see (26)]. • 

Use of C in extraction of fats and oils. (For use of C as solv. for extraction see (81) 
(82) (83). - — For use of C for extraction of soybean oil (84) including ni? and D in g/cc. 
at 77°, 100°, and 122° F. (19) see indie, refs. — For study of losses of G in extn. of fats see 
(85).] 

[For use of 0 in detn. of fats in foods (butter, margarine, etc.) see (86) (87).] 

[For use of C in detn. of aq. in fats and oils see (88); cf. use of acetylene tetrachloride 
(3 : 5750) for this purpose ] 

Use of C in dewaxing of mineral lubricating oils. [For articles including use of C for 
this purpose see (89) (90); for patents see (91).] 

Use of C as fumigant, insecticide, etc. [For comparative tests of C see (92); for. patents 
on such use of C (93) or mixts. contg. C (94) see indie, refs.] 

Use of C as component of refrigerating liquids. [For use of C with dichloroetbylene 
(3:5030) see (95) cf. (96); for use of 0 or its mixts. in low-temp, cryostats see (16).] 
Miscellaneous uses of C. [For use of 0 with MeBr (97) or with CCU (98) as fire 
extinguishing compn. see indie, refs.; for use of C as boiler or radiator cleaner (99) or as 
rust-retarder (100) see indie, refs.; for use of C as weed-killer 6ee (101); for addition to 
bq. HCN to diminish inflammability see (102); in prepn. of starch see (103); in recrystn. 
of T.N.T. see (104); for use as solv. in ebullioscopy (K = 44,3 per 100 g. solv.) see (105)} 
to replace xylene in histological technique see (106) (107) (108).] . . 
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PHYSIOLOGICAL BEHAVIOR' OF C 

C is one of the more toxic of the group of chlorinated solvents; it is absorbable into the 
body not only by inhalation but also through the ekin (109). — Although full detailed 
treatment of this aspect of C is beyond the scope of this work, yet the following citations 
will be found useful as lead references for further information. 

Toxicity of C. IFor important surveys of physiological properties (110), toxicity {111}, 
comparative toxicity of C and CCI 4 (112) see indie, refs.) 

{For studies of liver injury by C (113), of anemia from C (114), of American cases since 
1932 of industrial poisoning by C (115), or role of impurities in toxicity of C (116), of 
industrial hazards of C (117) (118) (119), of relation between toxicity and b.p. {120} see 
indie, refs. — For other studies of toxicity or of poisoning by C see {121)— {130), inch] 

C as narcotic, anesthetic, analgesic, etc. [C has very important use in treatment of 
trigeminal neuralgia (131) (132) (133); for toxic effects of C after long use as antineuralgic 
see (134) , for chem. exam, of C for medical use see {21}.] 

{For use of C as anesthetic see (135) (136) (137); for use of C in treatment of migraine 
see (138); for effect on pain threshold see (139); for neural depressing effect (140) and 
narcotic actn. of C (141) {142} (143) (144) see indie, refs.] 

[For studies of antiseptic and disinfectant actn. of C see {145} (146) (147) (148) {149} 
{150} (24) ] 

Miscellaneous related topics. [From dogs after inhalation anesthesia with C from 
5-8% of initial C is excreted (151) as trichloroacetic acid (3:1150). — For study of anthel- 
mintic actn. of C see {152). — For actn. of C on ale. fermentation see (153).] 

DETERMINATION OF C 

By physical methods. For detn. of C (as vapor) by use of the R + H “ Tri-Per- 
Analyzer” (a recording ultra-violet photometer (154)) see (155); this instrument will 
measure C in concns. of 10-2000 p.p.m. and is insensitive to methyl chloride (3:7005), 
methylene (di)chloride (3:5020), CHClj (3:5050), CC1 4 (3:5100), vinyl chloride (3:7010), 
ethylene (di)chlonde (3:5130), acetylene tetrachloride (3:5750), and to many (but not 
all) common non-chlonnated solvents such as methyl, ethyl, and amyl alcohols, ethyl 
acetate, etc.; for details see {155). — For detn. of C in air by adsorption on charcoal see 
{45). 

By chemical methods. Those involving decomposition of C and subsequent detn. of resultant 
chloride ion. One class of these methods involves pyrolytic decomposition of C by ap- 
propriate htg. (156) (157) cf. (158) (159) cf. {127); note that C with air at 900-1000° gives 
exclusively CO 2 + HCl, provided that concn. of C is not more than 12 mg. per liter; above 
tins amt. from 2-20% of the total carbon and chlorine are converted to CO -f- Clj, but 
COCI 2 (3:5000) is not found up to concns. of 100 mg. C per liter (159). — For variation 
of the pyrolytic method involving burning of C (or solns. of C) in a lamp see (160) (161) 
(162) (163) (164). 

A second class involves decomposition of C by chem. means, e.g., by use of Na + ethanol- 
amine in diox&ne (165) (166) , or by complete hydrolysis of C with excess aq. 25% KOH 
in s.t. at 150“ for 1 hr. (167). 

Note that C on oxidn. with CrOa/HjSC^ as directed (168) gives quant. CO 2 . 

Detn. of C by conversion to mercuric trichloroethyUnide Hg ( CCl = CCltfo. C with aq- 
KOH Eotn. of Hg(CNH on shaking 24 hrs at room temp. ppts. (169) Hg(CCl -CCVh 
(for amplification see below under behavior of C with inorganic reads.). — For use of this 
method in detn. of C even in pres, of methylene (di)chloride (3:5020), CHClj (3:5050), 
CCI4 (3:5100), 1 , 2 -dichloroethylene (3:5030), or tetrachloroetbylene (3:5460) see (169). 
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Detn. of C colorimelrically by use of Fujirvara reaction with' pyridine + alkali. C with 
pyridine + aq. alk. gives on short warming a red coloration (similar to but recognizably 
different from the red-violet color obtd. with CIIClj) which on further warming changes 
to orange; for use of this color in detn. of C in air (accuracy ±11% except that at concns. 
of C as low as 20 p.p.m. error may be as much as 50%) see (170) cf. (Ill) (127); for use 
in detn. of C in animal tissue see (171); for table of sensitivity of this test under compar- 
able conditions from C as compared with CHCL (3:5050), CCL (3:5100), 1,1,2-trichloro- 
ethane (3:5320), 1,1,2,2-tetrachloroethane (acetylene tetrachloride) (3:5750), and tetra- 
chloroethylcne (3:54G0) see (151). 

PREPARATION OF C 

The principal method of preparation or manufacture of C is from 1,1,2,2-tetrachloro- 
ethane (acetylene tetrachloride) (3:5750) by elimination of 1 HC1 (see below), but it is 
formed as a by-product from various other reactions (see below). — [For general reviews 
of prepn. of C and its relationships with other " chlorinated solvents ” see (31) (172).] 
From 1,1,2,2-tetrachloroethane (acetylene tetrachloride) (3:6760). By pyrolytic 
loss of HCl (dehydrochlorination). [For prepn. of C from acetylene tetrachloride in s.t. at 
300° for 15 hrs. (173), over pumice at 700° (174) or 400-500° (175), over pumice + cat. at 
500° (176), over pumice contg. Cuj(PO02 at 450-500° (177), over ThOa below 390° (178), 
over BaCh at 300° (179), over bone char at 300-310° (180), over activated carbon at 
200-300° (181), 260° (182), or 500° (176) sec indie, refs. — Note claim (183) that formn. 
of C by dehydrochlorination of acetylene tetrachloride over charcoal at 250-300° is not 
effective and yield of C diminishes with increase of temp.] 

By pyrolytic loss of HCl in pres, of an org. acceptor. [For prepn. of C from acetylene 
tetrachloride (3:5750) or pcntachlorocthane(3:58S0) or 1,1,1,2-tctrachlorocthane (3:5555) 
with acetylene over cat. at 250° (181) cf. (184) or with MeOII over AI2O3 at 280° (185) 
sco indie, refs.] 

By loss of HCl in pres, of an inorganic acceptor. [For prepn. of C from acetylene tetra- 
chloride (3:5750) by htg. with aq. alk. or alk. carbonates (I8G) in pres, of tctracthyleno 
glycol, etc., as promoter (187), or with aq. Ca(OH)j or alk. carbonates (186) (188) (192) > 
(193) (for test of Ger. 171,900 (186) seo (190) (191)), or with ale. KOII (194) (195) cf. 
(173), or with ale. NaOEt (194) see indie, refs.] 

[For prepn. of C from acetylene tetrachloride (3:5750) by elimination of 1 HCl with 
excess NH3 gas in pres, of aq. at 60-70° (196), with cone. aq. NH4OH at 160-170° (196) 
(101) (for test of Ger. 351,463 (196) see (191)), with liq. NH S at -40“ (13) (197), or by 
refluxing with dry pyridine (198), or by action of CjHjMgBr (199) see indie, refs.] 

Note on impurities in G. Note that tcch. G obtained from 1,1,2,2-tetrachloroethane 
(acetylene tetrachloride) (3:5750) by elimination of HCl often contains in its high-boilg. 
fractions ('* Tri-Nachlauf " and “ Tetra-Nachlauf ’’) other chlorinated materials such as 

1.1.2.3.4.4- hcxachlorobutane (3:3155), l,l,2,3,4,4-hc\achlorobutene-2 (3:1945), solid 

1.2.3.4- tetrachlorobutadiene-I,3 (3:0870), liq l,2,3,4-tetrachlorobutadicnc-l,3 (3:6150), 
and hexachloroethane (3:4835), (207). — [For use of theso " Nachlaufe ” as insecticides 
and weed-killers see (268).] 

From other halogenated ethanes. [For formn. of C from 1,2-dichloroethane (ethylene 
dichloride) (3 : 5130) as by-product (29% yield) of action of CI2 in pres, of AlCls/NaCl/FeClj 
at 400-480° (200), or as by-product of actn. of CI2 in u.v. light (201), see indie, refs.] 

[For formn. of C from l-bromo-l,I,2-trichloroethane by elimination of HBr with hot 
ale. Na phenolatc (60% yield) sec (245).] 

[For formn. of C from pentachloroethane (3:5880) with acetylene over cat. at 250° 
(181), or with H® over Ni at 270® (22) (note that C resists further hydrogenation; also 
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that'pentachloroethane over NiClj without H 2 yields (22) tetrachloroethylene (3:5460)), 
or by actn. of MeMgl (203) see indie, refs. — For formn. of C from l,l,2-trichloro-l,2- 
dibromoethane with Hj over NI at 300° or without H 2 over BaCl 2 at 400° see (202).) 

From miscellaneous sources. C is formed sis a by-product of actn. of acetylene with 
Cl 2 but no citations will be given here (for formn. of C from chloral (3:5210) with PjSs 
at 160-170° (204) or from di- or tri-thioparachloral on dry distn. (205), or from 2-(tri- 
chloroacryloyl)-3-6ulfamidobenzoic acid by alk. hydrolytic cleavage (206), see indie, refs.]. 


CHEMICAL BEHAVIOR OF C 


Pyrolysis of C. [C passed over pumice at 700° decomposes yielding (174) methylene 
(di)chloride (3.5020), CHCI 3 (3:5050), CC1« (3:5100), 1,1,1,2-tetrachloroethane (3:5555), 
pentachloroethane (3:5880), hexachloroethane (3:4835), 1,2-dichloroethyIene (3:5030), 
tetrachloroethylene (3:5460), pentachlorobenzene (3:2290), hexachlorobenzene (3:4939), 
and other prods.] 

Hydrogenation. [C resists hydrogenation even with H- over Ni at 270° (22). — Note, 
however, that C with HI in sunlight for 2 weeks in absence of air at room temp, is partially 
(25% (245)) reduced to 1,1,2-trichloroethane (3:5330).] 

Oxidation. C on total oxidation with C 1 O 3 /H 2 SO 4 os directed (1681 gives quant. CO 2 . 
— C over chlorinated CuO at 450° gives CO* -f H 2 0 accompanied (209) by some phosgene 
(3:5000). 

[C with O 2 in ultra-violet light (210) (198) (211) or in pres, of cat. (e g., Br 2 , la, H 2 SO 4 , 
HNO 3 , etc.) (212) (213) (214) yields dichloroacetyl chloride (3:5290). — Note that C in 
absence of O 2 is not decomposed_ either by direct or diffused sunlight (9).] 

[For study of auto-oxidn. of C see (215); for study of acidity developed from C with 
air or oxygen over range —23° to 150° see (9).j 

(C with O 3 gives (215) a very unstable ozonide which decomposes into phosgene (3:5000), 
CO, HC1, and oxides of chlorine.] 

Stabilization. Since in the presence of 0 2 (air) C has a definite tendency toward oxida- 
tion (see above), much study has been given to the problem of its stabilization by addn. 
of small amts of other materials. — [For general study of the stability of C under a wide 
variety of conditions see (9); for study of method of testing stability and the efficacy of 
various stabilizers see (216), for use of 2-3% of EtOH (1 : 6130) or of cyclohexane (1 :S405) 
as stabilizers see (217).] 

For stabilization of Q a wide variety of compds. have been recommended in the patent 
literature [e.g., for use of 0 . 01 % or less of hydroquinone monomethyl ether (1:1435) or 
bydroqumone monobenzyl ether (1:1539) see (218); for use of 0.1% or less of p-fer-butyl- 
phenol (1 : 1510) or p-fcr-amylphenol (1 : 1495) see (219); for use of 0 001 % n-hexylresorcinol 
(1:1465) see (220); for use of oil-sol. azo dyes contg. phenolic groups see (221); for use 
of various phenols, amines, and aminophenols see (222) (235); for use of very small amts, 
ale. NHj see (223); for use of trimethylamme (228) di-isopropylamine (224), triethylamme 
(225) (226), or other alkylamines (226), various nitrogenous cpds. such as dialkylated 
cyanamides, allylthiourea, hexamethylenetetramine, propionitrile, etc. (227), pyridine 
(22S), caffeine (229), eee indic. refs.]. 

IFor stabilization of C with mercaptans, e.g, n-butyl mercaptan (230), with atnylene 
(231) cf. (222), with gasoline (232), with alk. oleate (233), with fatty acids or soaps (234) 
see indie, refs.) 


Polymerization. C under certain conditions reacts with itself forming dimeric trimeric 
and prob. polymeric products [e.g., C in glass, porcelain, or enameled vessels at 180-210° 
under press. (236) and in pres, of small amts, of various antioxidants (237) gives a dimer 
* ^’““Morobutcnc (b.p. 200" at 710 mm.) of undetermined structure, aeeompanied by 
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higher polymers and by hexachlorobenzene (3:4939); C at elev. temp, and press, or under 
reflux in pres, of peroxides (such as BZ2O2) gives (238) (239) mainly dimer, accompanied 
by some trimer and polymer; C with -A1C13 gives on refluxing (240) a mixt. of resinous 
polymers suitable (especially in mixts. with trichlorobenzene) for use as electric-insulating 
material]. 

(For copolymerization of C with various dienes (such as chloroprene (3:7080), etc.) 
see (241).] 

Reaction with halogens. Behavior with fluorine. [C with F2 at 0° for 10 hrs. gives 
(242) by addition ljS-difluoro-l^^trichloroethane, b.p. 72.3-72.6°, D4 0 — 1.5555, 
no = 1.3967, accompanied by other prods, such as l-fluoro-l,2-dichloroetbylene, and 
a hexachlorobutene (3:9050), m.p. 9.5-11.0°, b.p. 125.5° at 25 mm., Z)* 0 = 1.6880, n|? = 
1.5442, which, however, is not l,l,2,3,4,4-hexachlorobutene-2 (3:1945), etc.] 

Behavior with chlorine. C under appropriate circumstances adds 1 mole Clj giving 
pentachloroethane (3:5880) [e.g., for study of addn. of CI2 at 80°, 95°, and 116° in light 
of 4360 A see (243); note, however, that reaction may go further and that C with CI2 over 
activated charcoal at 60-70° either in light or in dark gives (98% yield (244)) bexachloro- 
ethanc (3:4835)]. 

Behavior with bromine. C readily adds 1 mole Brj (245) (even when used as Bf2 aq. 
(202)) yielding l,2-dibromo-l,l,2-trichloroethane, b.p. 204° dec. at 760 mm. (245), 125- 
126° at 85 mm. (202), 116.5“ at 50 mm. (245), nf? = 1.5710 (245). [For study of rate of 
addn. to C of Br2 in CCU see (246).] 

Behavior with iodine or thiocyanogen. C does not add I2 (Wijs method) or (SCN)i 
(Kauimann method) (167). 

Behavior with halogen hydrides. Readn. of C with dry HCl. 0 (1 mole) with dry 
HC1 gas (1.57 moles) in pres, of anhydr. FeClj (0.003 mole) in dark 6 days at room temp 
in abs. of air or peroxides, or C (1 mole) with dry HCl gas (1.62 moles) in pres, of AlClj 
(0.004 mole) in dark 3 days at 0° in abs. of air or peroxides gives exclusively (245) (yields: 
49% and 22%, respectively) 1,1,1,2-tetrachIoroethane (3:5555). [Note that C with dry 
HCl in pres, of 5-10% AICI3 at 30-40° gives (86-88% (247)) 1,1,1,2-tetrachIoroethane 
(3:5555), but that C + AICI3 with dry HCl at 50° gives also (248) the sym.-l,l, 2,2-tetra- 
chloroethane (3:5750), two pentachlorobutadienes (cf. (249)), and hexachlorobenzene 
(3:4939). , __ .. 

Reaction of C with dry HBr. C in the pres, of an anti-oxidant does not react with HBr 
even after several days at 100° or after 30 days in sunlight (245). 

However, C! in the pres, of suitable cat. adds HBr readily, but the mode of addn. differs 
according to conditions: e g., C + HBr in pres, of small amts. FeClj or AlClj gives ex- 
clusively in yields up to 81% (245) l-bromo-l,I,2-trichloroethane, b.p. 152° at 760 mm., 
b.p. 54° at 20 mm., rio ~ 1.5217 (245); but C with HBr in pres, of air and/or peroxides 
gives exclusively in yields up to 91% 2-bromo-l,l,2-trichIoroethane, b.p. 171° at 760 mm., 
b.p. 68.9° at 20 mm., nf? = 1.5302, n' D 15 = 1.5326 (245). 

Behavior of C with dry HI. C does not add HI even after 4 days at room temp, in dark 
and abs. of air; on exposure of the system for 2 weeks in sunlight 25% of C was reduced to 
1,1,2-trichloroethanc (3:5330) (245). 

Behavior with oxygenated mineral acids. Reaction of G with UsSO*. IC with strong 
H2SO4 at elev. temp, undergoes rcactns. leading ultimately (250) (189) to high 
yields of chloroacetic acid (3:1370). — For patents exemplifying various conditions see 
(251) (252) (253) (254) (255) (256). — Note also that the H2SO4 may be replaced by atom. 
sulfonic acids such as benzenesulfonic acid, etc. (257) ] 

. [C with fumg. H2SO4 (10% SO3) shaken at 88° for % hrs. gives (258) cf. (255) (259) 
a-chloro-a-sulfoacetic acid.] 
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Reaction of € with HNO 3 . (C -with cone. HNO3 (D~ 1.42, 4 vols.) refluxed 3 hrs. gives 
mainly (260) cf. (258) dichlorodinitromethane [Beil. 1-78, Ii- (21), I2- (44)], accompanied 
by some trichloronitromethane (chloropicrin) ; for behavior of C with N2O6 in s t. at 50° 
for 6 hrs. see (260).l 

Behavior with alkali. C in either aq. susp. or ale. soln. does not neutralize N/ 10 aq. 
alk. (261) (for contrary earlier claim see {262}), but C with excess 2 N MeOH/KOH in s.t. 
at 100° for 30 mm . uses alk. corresp. to 2 moles, i.e , apparent Sap. Eq. — M.W /2 = 65.8. 

[C with aq. alk. or alk.-earth hydroxides at 175° under press, m pres, of -copper salts is 
claimed (263} to yield salts of glycolic acid (1.0430).] 

(C with ether passed as vapor with Nz over solid KOH + CaO at 130° loses HC1 giving 
(84-90% yield {264}) dichloroacetylene (3:5010) in the form of its mol cpd. (1:1) with 
ether, for earlier work in which C alone over solid granular KOH at 130° gives (65% yield 
{265}) dichloroacetylene (266) see indie, refs.] 

{6 with EtOH/NaOEt at 60-75° condenses with elimination of NaCl giving (yields: 
81% (267), 70% (268)) {269} {204} a,/S-dichlorovinyl ethyl ether (3:5540). — Note that 
reaction of C with ale. NaOEt has been accompanied by spontaneous explosions or ignition 
(270) {271} (272), presumably because of some formn of either chloroacetylene (3:7000) 
or dichloroacetylene (3.5010) or both cf. (273).] 

(For study of stability of C toward water under various conditions see (9); note that 
carefully punfied C is more stable toward aq. than ord. tech, product {274}.] 

Behavior with metals. (For study of corrosive actn of C on soft steel, copper, brass, 
lead, aluminum, etc , at temps. 50-150° under various conditions 6ee {9} {275} (276) (277} 
(278) (279) (280) (281). — For study of sensitivity to mechanical shock of C with Li, 
Na, K, Ca, Sr, Ba see (282}.] 

Behavior with inorganic metal salts. With AICI3. (C with AICI3 (4-5%) on refluxing 
several hours (249) or C at 225-230° under press, in pres, of Fe cpds. (284) undergoes 
bimolectilar condensation with elimination of HCl and formn. of pentachlorobuta- 
diencs; see also comments above on reaction of C with HCl and remarks below on reaction 
of C with other org. chlorine cpds.] 

With AlBr 3 . [C with AlBrj as directed {283} undergoes halogen interchange giving 
1,1,2-tribromoethylene [Beil. 1-191, Ii-(81), I2-(164)J, b p. 163-164°.] 

Wit/i F eCl 3 [C with anhydr. FeCU in s.t. at 85° yields (215) pentachloroethanc (3 : 5880), 
but various side reactions result also in some hexachloroethane (3:4835) and tetrachloro- 
ethylenc (3:5460).] 

Behavior with other miscellaneous inorganic reactants. [C with excess Cl 2 0 in CCb 
at -20° gives (285) pentachloroethane (3:5880), chloral (3:5210), and octachlorodiethyl 
ether (3:073S). — C with nitryl chloride (CINOa) in s.t. at 100° for 3 hrs. gives (286) by 
addn. l,l,l,2-tetrachloro-2-nitroethane, colorless oil, b.p. 76° at 18 mm (286). — C with 
S»C1 2 in s.t. at 140-150° for some hours (no reaction in open tube) gives mainly (287) 
pentachloroethane (3 : 5880) .] 

(For an attempt to react C with hydrazine hydrate in pres, of solid KOH see (28S).] 


BEHAVIOR OF C WITH ORGANIC REACTANTS 
(See also above under C with alkali.) 

Behavior with hydrocarbons. [0 with C 6 H« in pres, of Al/Hg yields (2$9> both J 1- 
diphenvlcthono IBeil. V-605, V,-(2S5), W(511)I and l,l,2,2.tctraphcnylethnne [Beil. 
V*739, Vr(371), V— (073)]- — C (1 mole) with cyclopentadicne (2 moles) at 175-185° 
wider rrtss. yields (309) a DielvAldcr type adduct, b p. 158-160° at 11 mm, nhieh with 
phenyl azide gives (309) a hydrotriazole, m.p. 225-226°.] ’ 
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Behavior with other halogenated hydrocarbons (for reaction of C with itself see above 
under polymerization). 

With CHCh (3:5050). [C in the pres, of AlCL at 20° adds CHCh to its unsatd. linkage 
yielding (290) (291) 1,1,1, 2,3, 3-hexachloropropane (3:6460); note that at higher temp., 
e.g., 50-60°, yield is greatly diminished and several other prods. (290) are formed.] 

With CCh (3:5100). [C in the pres, of AICI 3 adds CCh to its unsatd. linkage giving at 
20-30° for 48 hrs. (49% yield (292)) (290) (291) 1,1,1,2,3,3,3-heptachloropropane (3:6860).] 

With 1,1,2-lrichloroethane (3:5330). [C in the pres, of AICI 3 adds 1,1,2-trichloroethane 
to its unsatd. linkage, then loses HC1, giving after 7 days at 40° a small yield (293) of 
l,l,l,4,4-pentachlorobutene-2 (3:9054) accompanied by much resin.] 

With hexachloropropene (3:6370). ’[C (1 mole) with AlClj -f- hexachloropropene (1 
mole) in CH 2 CI 2 (3:5020) or CHCI 3 (3:5050) at 30-37° gives (82% yield (294)) 1, 1,2, 3,3,- 
4,5,5,5-nonachIoropentene-l, colorless liq. with cedar-like odor, b.p. 128° at 2-3 mm., 86 ° 
at 0.2 mm., D ] 0 = 1-812, = 1.5703 (294): C (2 moles) with AICI 3 -f hexachloropropene 

(1 mole) as directed gives in 5 hrs. at 20° a mixt. of two dodecachloroheptenes (C 7 H 2 CI 12 ), 
one m.p. 94-96°, the other m.p. 58-62° (294).] 

Behavior with paraformaldehyde (1:0080). [0 with paraformaldehyde in the pres, of 
cone. H 2 SQjat 20-25°, followed by treatment with aq., yields (295) 0= (CH 2 .CHC1.COOH)j; 
note, however, that C with paraformaldehyde + cone. H 2 SO 4 -f an alkyl hydrogen sulfate 
(296) or an alcohol (297) (to yield the alkyl hydrogen sulfate) gives the corresp. alkyl 
esters of o-chloroacrylic acid (3:1445).] 

Behavior with organic OH or SH cpds. [C with ale. NaOEt (see above under behavior 
of C with alkali) at 60-75" gives (yields: 81% (267), 70% (208» (269) (204) a,Miehloo- 
vinyl ethyl ether (3:5540).] 

(C (1 mole) with sodium salt of C 2 H B SH (1 mole) in abs. ale. refluxed 2 hrs. gives (298) 
both a, j3-dichloro vinyl ethyl thioether, b.p. 77-80° at 30 mm., and CsHsS.CH^C (SCjHsh* 
b.p.^ 135-140° at 20 mm.] 

[C (1 mole) with sodium salt of CgHjSH (either 1 mole or excess) in abs. ale. refluxed 
24 hrs. gives a.S-dichlorovinyl phenyl thioether, b.p. 145-150° at 22 mm. (298).] 

Behavior of C with aromatic amines. With aniline. C (1 mole) with aniline (3 moles) + 
aq. 15% NaOH (3 moles) refluxed for 40 hrs., and any unreacted components then re- 
moved by steam distn., gives (crude yield 64% (288)) N-phenylglycine-(A r ,N-diphenyI- 
amidine), C«H 5 NH.CIf 2 .C (^N.CbHbJ.NHCbHs [Beil. XII-557] (also known as " Sabane- 
jev’s base M ), colorless cryst. from AcOEt or by rapid crystn. from hot ale., m.p. 189- 
190° (288). - — [Note that this Sabanejev’s base may be hydrolyzed in two distinct stages: 
e g., on protracted refluxing with EtOH (288) it splits off 1 mole aniline leaving N-phenyl- 
glycine anilide — CeHsNH.CH^CO.NHCeHs [Beil. XII-556], cryst. from dil. ale., m.p. 
112-113° (288); on the other hand the Sabanejev’s base (or the N-phenylglycine anilide) 
on more vigorous treatment, e.g. with boiling aq. Ca(OH) 2 , etc., hydrolyzes further yielding 
„lV-phenylglycine (AT-phenylaminoacetic acid) [Beil. XII-468, XIIj-(263)], m.p. 127-128° 
(an important starting point for prepn. of indigo). — For patents on the prepn. of N- 
phenylglycine from C by reactn. with aniline in the pres, of aq. Ca(OH ) 2 at 170-180° 
under press, see (299) (300).] 

(The reactn. of C with aniline -f- aq. alk. to form Sabanejev’s base (above) is also ac- 
companied by various side reactions, including formn. (29% yield (301)) of 1,1,2-tn- 
(anilino)ethylene, m.p. 147° dec. (301); for further details on this and other by-products 
see (301) (302).] 

With other aromatic amines. [For analogous behavior of C with other aromatic prim, 
amines in the pres, of aq. alk., e.g., with p-toluidine (288) (302) (303) (note that o-toluidine 
behaves abnormally while m-toluidine does not react (288)), p-naphthylamine (302) cf. 
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(2SS), pvfinisidine (2SS), p-phcnclidine (2S8), p-aminobiphenyl {2SS) f and many others 
(2S3) see indie, refs.] 


COLOR TESTS FOR 0 

(g Color test with a-naphthol {1 : 1500). C with a few drops 2% ale. «*naphthot -f 
cone. IIjSO* (2 ml.), Bhaken, diluted with aq. (1-2 ml), gives red-peach color (30-1). 
[This test was devised csjiccially for detection of C in oils or melted fats (2-ml. samples) ; 
m olive oil C can be detected in 1/2000, and can also be noted in presence of castor 
ojJ, graposced oil, raw linseed oil, lard, etc. Note, however, that test fails with oils 
which have been subjected to oxidn., c.g., boiled Imsccd oil, and ita sensitivity is 
improved by the pres, of reducing agts., c.g : , by a trace of Za dust (304).} 

<g> Color test with cyclopcntanol (1:6-112). C (1 drop) with cyclopcntanol <2 ml.) + 
trace eohd SaOIl, boded 25 sees., cooled, acidified with /\cOH or 85% HjSO>, stood 
1 min., nnd ahaken gives (305) green color. [Note that this same response ia also 
shown by 1,1 A 2-letrachloroethano (acetylene tetraeltfonde) (3:5750) but not by 
methylene dichlondc (3:5020), CHCU (3.5050), CC1* (3.5100), ethylene dichloride 
(3:5130), pentachloroethane (3.5SS0), cis (3.5042) or tram (3 : 502S)-J ,2-dichloro- 
rthylcnc, or tctrachlorocthjlcnc (3: WOO); for sensitivity for 0 sec (305),] 

© Color test with pyridine and aq. alk. (Fujiwara reaction). See above under detn. of 

Comment <m behavior of C with NH»OH/CuCl. Note that 0 with NH 4 OH/CuCIdoes 
not give blue color within 5 min. (300) (diff. from penlachlorocthane (3.5SS0) q.v. 
iJJ Mercury 6is-(trichforoethylenide), Hg(— CCl~CCk )2 (sec also above under 
detn, of 0). — 0 with aq. KOI! solo, of Hg(CN)j on shaking 24 hta. at room temp. 
(IG9), or C‘ with HgO + NaOLt -f KCS in ale. ehnkcn I hr. at 40-00° (not higher) 
(307) (30S) cf. (273), gives (yields. 100% (169), 90% (307)) mercury bw-(trichloro- 
cthjlemdc), crysl. from ether or CIIClj, m.p. S3 0 (IGQ) (273), S2-S3* (242) (note that 
after rccrystn. from ale. a m.p. of 141* (307) has been reported). (For behavior of 
ordinary 1,2-dichforocthylcne with aq. alk. Ifg(CN’); to! ns. yielding mercury bis- 
(chloroacetylidc) Ilg(—C=:CCl)j, tn.p. 165°, we text of that cpd. (3:5030).] 
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I 2051; C.A 2S, 3830 (1934). (GO) LOhder, Z. Spintusind. 57, 252 (1934); Cent. 1934, II 4031; 
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• • . • I 1 *;, 3859; 

. ( . ■/ i ■: 3184; 

CA. 23, 4923 (1929). (73) Heller, Ger. 331,535, Jan. II, 1921; Cent. 1921, U 644; not in C.A. 
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.r T_„. — "V-I 10 « «r {""• 'oole, Ind. Eng. Chem. 21, 1098-1102 (1929): 
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II 3351. (95) Anriens Estab. Brissoneau et Lot*. French 825,044, Feb. 22, 1938, Cent 1933, 
11 903; CA. 32, 5267 (1938). (90) ChurchiU, Chcm. Markets 25, 592 (1929). {97} Malzac, 
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Industries 39. 24-20 (1936). (1 18} Fnetag. Rayon Textile Monthly 18, 543-545 (1937). <U9) 
Lutz, Z. angew. Chem. 43, S05-S0S (1B30). (120) Ferguson, Nature 137, 301-302 (1930). 

«: 


CA 32, 3047 (1938). {128} SchOtz, Arch. Geicerbepalh. Gewerbehyg. 7, 452-407 (1936); Cent. 


(136) Hewer, Bnt. Med. J. 1, 924-92/ (1941). (137) Jackson, Anesthesia and Analgesia 13, 
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Leningrad Corzcirauo^ein 1910, CO-55; cf. Peregud, ibid. 41—40; C.A. 37, 6920 (1043). (105) 

’ " " <p,> 187 (1912). (100) Rauecher, Ind. Eng. Chem., Anal. 

lonnor, Reilly, Analyst 00, 489-400 (1941). (168) 
(1920); Cent. 1920, II 702; C.A. 14, 2145 (1920). 

, . 97, 314-317 (1934). (170) Barrott, J. Ind. Ilyg. 

Toxicol. 18, 341-348 (1030). 
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Fob. 0, 1929; Cent. 1929, II 701; C.A. 23, 4231 (1929) C“7) " 1 1 " 1 ” G T> ‘‘‘ 

374,010, July 14, 1032; Cent. 1032, II 2107; not in { / ! 

274,782, May 27, 1014; Cent. 1914, II 95; C.A. 8, 335C ( . ’ 

Elektron, Gcr. 203,457, Aug. 8, 1913; Cent. 1913, II ■ ■ ! 
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C.A. 22, 4132 (1028). 

(182) A. Wackcr Soc. Eloktrochcm. Ind., Brit. 480,508, March 24, 1038; Cent. 1038, I 4230; 
C.A. 32, 5857 (1038). (182) Bozcl-Malotrn (to Soc. Ind. Prod. Chim.), French 715,421, Doc. 3, 
1931; Cent. 1932, I 3345; C.A. 20, 1040 (1032). (183) Yamnguchi, J. Chem. Soc. Japan 55, 
1227-1231; 1232-1235 (1034); C.A. 29. 4320 (1035). (184) Wiegand (to Chem. Fabrik von 
Iloydon), Ger. 500,034, Doc. 14, 1932 l 
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Nov. 24, 1930; Cent. 1937, I 2258; 

Ind., Gor. 171,900, Juno 18, 1000; Cent. 1900, II 671; not in C.A.: Gcr. 208,834, April 8. 1909; 
Cent. 1909, I 1785; C.A. 3, 2210 (1009). (187) Strosackcr, Amstutz (to Dow Chem. Co.), U.S. 
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(191) Valynshko, Kosenko, Ukrain Khem. Zhur. 7, No 1, Sci. Pt. 12-35 (1932); Cent. 1933, 
I 3551; C.A. 27, 1011 (1933). (192) Igi, J. Chem. Ind. Japan 23, 1217-1237 (1920); C.A. 15, 
2273 (1921). (103) MilosiavBki, Postovski, J. Chem. Ind. (U.SS.R.) 7, 1414-1419 (1030); 
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C.A. 31, 8549 (1937). (108) Mllller, Ehrmann, Her. 69, 2207-2210 (1930), (109) Swarts, Dull, 
soc. c him. (4) 25, 109 (1910). (200) Reilly (to Dow Chem. Co.), U.S, 2,140,648, Dec. 20, 1938; 
Cent. 1939, I 3025; C.A. 33, 2540 (1939). 

(201) Rodcbush (to U.S. Ind. Ale. Co.), U.S. 1,402,318, Jan. 3, 1922; Cent. 1923, II 900; 
[C.A. 10, 936 (1922)]. (202) Mnilhc, Bull. toe. chim . (4) 29, 538-539 (1921). (203) Rcbck, 
Mandrino, Ocsterr. Chem. ZtQ. 41, 363-304 (1038); Cent. 1939, I 019; C.A. 33, 1200 (1039). 
(204) Paterno, Oglialoro, Ber. 7, 81 (1874). (205) Chattaway, Kellott, J. Chem. Soc. 1939, 
2914. (200) Zincko, Ann. 416, 09, 71, 81 (1918). (207) M Oiler, Illlther, Bcr. 61, 589-000 
(1931). (208) Kauflcr, Schwaobcl (to A. Wackcr Soc. Eloktrochcm. Ind.), Gcr. 405,178, Sept. 
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March 10, 1924; Cent. 1924, II 888; not in C.A. (214) Consortium fur Elektroehem. Ind., Ger. 
340,872, Sept. 19, 1921; Cent. 1921, IV 1101; C.A. 16, 2867 (1922). (215) Erdmann, J. prakt. 
Chem. (2) 85, 78-89 (1912); cf Staudinger, tbwf. 330-333 (1912). (216) Dietrich, Lohrengel, 
Angew. Chem. 47, 830-832 (1934) (217) Taketomi, TToscda Applied Chem.Soc. Bull. 17, No. 3, 

95-99 (1940), C-A. 35, 4731 (1941); not in Cent. (218) Pitman (to Westvaco Chlorine Prods. 
Co.), U.S 2,319,261, May 18, 1943, C~A. 37, 6372 (1943). (219) Levine, Cass (to du Pont Co.), 
U.S. 2,155,723, April 25, 1939, Cent. 1939, II 946; C A. 33, 5869 (1939). (220) Pitman (to West- 
vaco Chlorine Prod. Co.), U.S 1,910,962, May 23, 1933; Cent. 1933, II 1927; C.A. 27, 3951 (1933). 

(221) Zuckerniandel (to Bow Chem. Co.), U S. 1,891,585, Aug. 18, 1931; Cent. 1931, II 2657; 
C.A. 25, 5678 (1931). (222) Roessler & Hasslacher Chem. Co , French 732,569, Sept. 22, 1932; 
Cent. 1932, II 3785; C.A. 27, 304 (1933), Ger 573,105; March 3, 1932; [C.A. 27, 2961 (1933)); 
not in Cent. (223) Dietrich, Lohrengel (to Reichsmonopolverwaltung fur Branntwein), Ger. 
649,118, Sept. 13, 1937; Cent. 1937, II 4102. C.A. 32, 951 (1938). (224) Levine, Cass (to du 
Pont Co.), Can. 396,353, May 6, 1941; Cent. 1942, II 1180; not in C.A. (225) Pitman (to du 
Pont Co.). U.S. 1.925,602, Sept. 5, 1933, Cent. 1933, II 3192; C A. 27, 5445 (1933). (226) 
Imperial Chem. Ind. Ltd , French 744,128, April 12, 1933, Cent. 1933, II 605; C.A. 27, 3941 
(1933). (227) Missbach (to Stauffer Chem. Co.), U.S. 2,043,257-2,043,260, mcl., June 9, 1936; 
Cent. 193C, II 3845, C.A. 30, 5240 (1936). (22S) Consortium fur Elektroehem. Ind , French 
726,362, May 27, 1932; Cent. 1932, II 1363; C.A. 26, 4829 (1932). (229) Carlisle (to du Pont 
Co), U.S. 1,990,717, April 2, 1935, Cent. 1935, II 920; C.A 29, 3353 (1935). (230) Stewart. 
DePree (to Dow Chem. Co.), U-S. 1,917,073, July 4, 1933. C A. 27, 4539 (1933). 

(231) Roessler & Hasslacher Chem. Co , Ger. 562.820, March 3, 1932; C A. 27, 992 (1933). 
(232) Dangelmajer (to Roessler & Hasslacher Chem. Co.), U.S 1,816,895, Aug. 4, 1931; Cent 

" ' ~ ' • 24, 5309 (1930). (233) 

I C. A. 28, 7383 (1934). 

, , t. 1. 1932; Cent. 1932, 

’ T J * ' 1 ' Can. 341,792, May 
d., French 814,423, 
7 eb. 18, 1942; Cent. 
) Mugdan, Wimmer 
A. 38, 3668 (1944); 
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22, 1934; C A. * 
June 23, 1937; C 
1942, II 1180 G 
(to Consortium 


Ger. 736,232, April 29, 1943; C.A. 38, 2972 (1944) (238) Consortium fhr Elektroehem. Ind., 

Ger. 718,057, Feb. 28, 1942; Cent. 1942, II 99; C A. 38, 2343 (1944). (239) Rohm, Haas, A. G , 
French 841,728, May 25, 1939; Cent 1939, II 4376. C.A. 34, 4395 (1940): Brit. 517,213, Jan. 23, 
1940, [C-A. 35, 6599 (1941)] (240) Clark, Kutz (to Gen. Elec. Co ), U S. 1,998,309, April 16, 

1935; Cent. 1935, II 1619; C.A 29, 3751 (1935). 

(241) Hopff, Rautenstrauch (to I.G.), Ger. 719,914, April 21, 1942, Cent. 1942, II 721; C A. 
37,2104(1943). 1 •"! ‘ Iuller, Schumacher, 

Z physxk. Chem. . . ■ . J I ). (244) Mkryan, 

Babayan, Sbonxxk ■ (• |.. ■ . -58; C.A. 37, 5694 

(1943). (245) K ■ 2 (246) Hofmann, 

Kirmreuther, Ber. 42, 4484-4485 (1909). (217) Prin s, Rec trav. chim 45,80-81(1926).- (248) 
MQller, H5nn, /■ prakt Chem. (2) 133, 2S9-290 (1932). (249) Kaufler. Ann 433, 48-51 (1923). 
{2S0) Sim o n. Chavanne. Compi. rend 17C, 309-311 (1923); Bull. toe. chim Bela ■ 32, 285-287 


(261) Hersbberg, Th D Thesis, M I T. (262) Ward, J. Chem. Soc. 1930, 2146. (263) Con- 
sortium fQr Elektroehem Ind.. Ger. 257,878, March 22, 1913; Cent. 1913. I 1373- C A 7 or™ 
(1913). (264) Ott, Brr 75 1517-1522 (1942). (265) Ott. Ottmeyer Pa 
19-11-19-14 (1931). (266) Metz, J. prakt. Chem. (2) 135, 142-144 (1932). (267) Stephens’, 
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Ind. Eng. Chem., Anal. Ed. 8, 2GO-263 (1936). (169) Kohn-Abrest, Mafi, Ann. hj/g. pvbl., ind. 

eociale 1937, 373-381; Cent. 1937, II 3446; C.A. 1937, II 3446; C.A. 31, 8441 (1937). (160) 
Dargie, Analyst 62, 730 (1937). 

(161) Elkins, Hobby. Fuller, J. Ind. Hyg. Toxicol 19, 474-485 (1937).- (162) MalisoS, ind 
Eng. Chem., Anal. Ed. 7, 428 (1935). (163) Wirth, Stross, Ind. Eng. Chem., Anal. Ed. 5, 85-87 
(1933). (164) Kuz’mina, Sbomik Robot Sanit.-Khim. Inst. Higieny Truda i Profzabolevann 
Leningrad Gorzdravotdela 1940, 50-55; cf. Peregud, ibid. 41-49; Cu 4. 37, 5926 (1943). (165) 
* ’ ' " ' J “* *'”* (166) Rauscher, Ind Eng Chem., Anal, 

y, Analyst 66, 489-490 (1941). (168) 
■ ■ l. 1920, II 792; C.A. 14, 2145 (1920). 

, . ' (1934). (170) Barrett, J. Ind. Hyg. 

Toxicol. 18, 341-348 (1936). 

(171) Brtlning, Schnetka, Arch. Gewerbepath. Gewcrbehyg. 4, 740-747 (1933); Cent, 1935, I 

r — ~ * - '■ ' -1072 (1938) ; Canadian 

• Inn. Suppl. 7, 254-255 

i ) Tompkins (to Clayton 

. I : 16 (1910): Brit. 23,780, 

Oct. 25, 1906; C.A. 1, 2520 (1607). (176) Consortium fur Elektrochem. Ind., Brit. 302,321, 
Feb. 6, 1929 , Cent. 1929, II 794; C.A. 23, 4231 (1929). (177) Schering-KnMhaum, A. G., Brit, 
374,949, July 14, 1932; Cent. 1932, II 2107; not in C.A. (178) Chem. Fabrik. Buckau, Ger. 
274,782, V ~ ' l !”' 

Elektron, 

Suchy (to I 

C.A. 22, 4132 (1928). 

(181) A. Wacker Soc. Elektrochem. Ind., Brit. 480.5C8, March 24, 1938; Cent. 1938, 1 4236; 
CVA. 32, 5857 (1938). (182) Bozel-Maletra (to Soc. Ind. Prod. Chim.). French 715,421, Dec. 3, 
1931; Cent. 1932, I 3345; C.A. 26, 1946 (1932). (183) Yamaguchi, J. Chem. Soc. Japan 55, 
1227-1231; 1232-1235 (1934); C.A. 29, 4326 (1935) (184) Wiegand (to Chem. Fabrik von 

Heyden), Ger. 566,034, Dec. 14, 1932; Cent. 1933, 1 1351 ; (C.A. 27, 1012 (1933)]. (185) Androsov 
(to LG.), Ger. 634,549, Aug. 29, 1936; Cent. 1936, II 4048; C.A. 31, 419 (1937): French 805,663, 

Nov. 24, 1936; Cent. 1937, I 2258; C.A. 31 7' ~ ■’ r ~ 

Ind., Ger. 171,900, June 18, 1906; Cent. J! ■ ■ 

Cent. 1909, I 1785; C.A. 3, 2210 (1909). . 

2,322,258, June 22, 1943; C. A. 38, 114 (1 

1,397,134, Nov. 15. 1921; Cent. 1922, IV l<i ' ■ | 

vennyt Inst. Prikladnoi, Khim., Sbomik Statei 1919-1939, 359-383 (1939) ; C.A. 36, 2521 (1942). 

' (190) Shagalov, Dobromil'skaya, Trans. State Inst. Applied Chem. (U.S.S.R.) 24, 67-77 (1935), 
C.A. 29, 7272 (1935). 

(191) Valyashko, Kosenko, Ukrain Rhem. Zhur. 7, No. 1, Sci. Pt. 12-35 (1932); Cent. 1933, 
I 3554; C.A. 27, 1611 (1933). (192) Igi, J, Chem. Ind. Japan 23, 1217-1237 (1920); C.A. 15, 
2273 (1921). (193) Miloslavski. Postovski, J. Chem. Ind. (U.S.S.R.) 7, 1414-1419 (1930); 

Cent. 1931,1 1164; (C.A. 25, " * ' ' 1 '• 

Cent. 1916, II 306; C.A. 10, 1 
(196) Guyot, U.S. 1,343,716, 

Ger. 351,463, April 7, 1922; 

14, 285 (1920). (197) Pogosyan, Mkryan, Russ. 50,533, Feb. 28, 1937; Cent. 1938, II 412; 
C ■ 31 . ‘ i i. ' ~ rts, Bull. 

s. . « 1 : 20, 1938; 

C I* :*■ ■ *!, 

(201) Rodebush (to U.S. Ind. Ale. Co.), US. 1,402,318, Jan 3, 1922; Cent. 1923, H 960; 
[C.A. 1C, 935 (1922)1- (202) Majlhe, Bull. soc. chim. (4) 29, 538-539 (1921). (203) Rebek, 
Mandrino, Oesterr. Chem. Zlg. 41, 363-364 (1938); Cent. 1939, I 919; C.A. 33, 1266 (1939). 
(204) Paterno, Oglialoro. Ber. 7, 81 (1874). (205) Chattaway, Kellett, J. Chem. SoC. 1939, 
2914. (206) Zincke, Ann. 416, 69, 71, 81 (1918). (207) Muller, Hiither, Ber. 61, 589-600 
(1931). (20S) Kaufler, Schwaebel (to A. Wacker Soc. Elektrochem. Ind.), Ger. 465,178, Sept- 
" ~ - — *-• - “ (1924). (210) 

; C.A. 37, 656 

, !3, 1941; Cent. 

rench 706,320, 
[929; C.A. 26, 
Ger. 391,674, 
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C.A. 25, 5678 (1931). (222) Roesaler & Hasslacher Chem. Co., French 732,569, Sept. 22, 1932; 
I ■ ; ■ • ■' ‘ ~ — *' ' " ■" "'.A. 27, 2961 (1933)1; 

it Branntwein), Ger, 

■ i • > t I'*!!, ■ Levine, Cas3 (to du 

Pont Co.), Can 396.353, May G, 1941; Cent. 1942, II 1180; not in C.A. (225) Pitman (to du 
Pont Co), US. 1,925,602, Sept. 5, 1933, Cent 1933, II 3192; C.A. 27, 5445 (1933). (226) 
Imperial Chem Ind. Ltd., French 744,128. April 12, 1933, Cent. 1933, II 605; C.A. 27, 3941 
(1933). (227) Missbach (to Stauffer Chem. Co ), U S 2,043,257-2,043,260, inch, June 9, 1936; 
Cent. 1936, II 3845; C.A. 30, 5240 (1936), (228) Consortium fur Elektrochem. Ind., French 
726,362, May 27, 1932; Cent. 1932, II 1363; C.A. 2G, 4829 (1932). (229) Carlisle (to du Pont 
Co.), U.S. 1,996,717, April 2, 1935; Cent. 1935, II 920, C.A. 29, 3353 (1935). (230) Stewart, 
DePree (to Dow Chem. Co ), U.S. 1,917,073. July 4, 1933, C.A 27, 4539 (1933). 

' (231) Roesaler & Hasslacher Chem. Co. Ger. 562,820, March 3, 1932; C.A. 27, 992 (1933). 

(232) Dangelmajer (to Roessler & Hasslacher Chem. Co.), U.S. 1,816,895, Aug. 4, 1931; Cent. 

I'll. ' •*-, ~ ~ 1930, C.A. 24, 5309 (1930). (233) 

. 193G, I 176; C.A. 28, 7383 (1934). 
378,084, Sept. 1, 1932; Cent. 1932, 
' 1 3an. Ind, Ltd.), Can. 341,792, May 

■> ■ J Slektrochem. Ind., French 814,423, 

June 23, 1937; Cent. 1937, II 3953; C.A 32, 957 (1938): French 51.288, Feb. 18, 1942; Cent. 
1942, II 1180: Ger. 721,380, April 30, 1942; [C.A. 37, 4748 (1943)). (237) Mugdan, Wimmer 
(to Consortium ftir Elektrochem Ind.), US 2,338,297, Jan. 4, 1944; C.A. 38, 3668 (1944); 
Ger. 736,232, April 29, 1943. C.A. 38, 2972 (1944). (238) Consortium fur Elektrochem. Ind , 


(241) Hopff, Rautenstrauch (to I G.), Ger. 719.914, April 21, 1942; Cent. 1942, II 721; C.A 
37,2104(1943). " 1 ■ 1 Hiller, Schumacher, 

Z. physxk. Chem. ! • !! •')• (244) Mkryan, 

Babayan, Sbornik P 1 -58; C.A. 37, 5694 

(1913). (245) K 1 ■■ 3. (246) Hofmann, 

Kirmrcuther, Der. 42, 4484-4485 (1909). (247) Pnns, Rec. trav. ctam. 45, 80-81 (1926).- (248) 
M Oiler, Honn, J. prakt Chem (2) 133, 289-290 (1932). (249) Kauflcr, Ann. 433, 48-51 (1923). 
(250) Simon, Chavanne, Compt. tend 176, 309-311 (1923); Bull. soc. chim. Bely. 32, 285-287 
(1923) : Cent. 1923, III 1212; C.A. 18, 1112 (1924). 

(251) Simon, Chavanne. U.S. 1,304,108, May 20, 1919; C.A. 13, 2039 (1919): Brit. 129,301, 
May 21, 1917. C.A. 13, 2S78 (1919)- French 22,304, June 30, 1921; Cent. 1922, II 1172. (252) 
Comp. Trod. Chim. d’Alais, etc., Ger. 359,910, Sept. 28, 1022, Cent. 1923, II 404; not in C.A. 
(253) Comp. Prod. Chim. d’Alais, etc , Ger. 377.524, June 21, 1923; Cent. 1923, IV 536; not in 
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J. Soc. Chan. Ind. 43, 311-315 (T) (1924). (268) 


(274) Consortium f&r Elektrochcm. Ind., Ger. 3-3 

in C.A. (275) Gowing-Scopcs, Analyst 39, 6-7 (1914). (276) Sastry, J. Soc. Chem. Ind. 35, 
94-95 (1910). (277) Crudes, lndustria y qu\m. 13. 265-266 (1910); C.A- 11, 544 (1917); not in 
Coni. (278) Gricsheim-Elektron A.G., Chem. Zlg. 35, 256 (1911). (279) Eisner, CAem. Ztg. 
41, 901-902 (1917). (2S0) Formanek, CAem. Obeor 6, 57-59 (1930); Cent. 1930, II 976; CM. 
24, 4492 (1930). 

(2S1) Imperial Chem. Industries, CAem. Trade J. 93, 227-229 (1933); Cent. 1933, II 3612. 
(2S2) Lcnze, M “ " " ' ” ' ' w ’ — "" 

Dow Chem. Co/ 

Consortium fur 

Italian 377,536, Oct. 2, 1939; Cent. 3942, I 2395; not in Cu I. (2S5) Goldschmidt, SchQsrier, 
Her. 58, 560-570 (1925). (2SG) Steinkopf, KQhnel, Ber. 75, 1327 (1942). (287) Pope, Smith, 
J. Chem. Soc. 119, 390 (1921). (2SS) Ruggli, Marszak, Helm Chim. Ada 11, 189-196 (192S), 
(2S9) BScseken, Bostet, Bee. Iras. chim. 33, 203-205 (1913). (290) Prims, J. praht. Chem . (2) 
89, 415, 417, 421 (1914). 

(291) Frins, Ger. 261, 6S9. July 2, 1913; Cent. 1913, II 294; C.A. 7, 3641 (1913). (292) Hence, 
Ladd, J. Am. Chem. Soc. 60, 2494-2495 (1938). (293) Brins, R<c. trav. chim. 56, 120, 123 (1937)7 
(29 1) Prins, liec. trav. chim. 67, G59-0G6 (1938). (295) Prins, Jtcc. trav. chim. 61, 469-174 (1932). 
(290) Mead (to Imperial Chem. Ind., Ltd.). Brit. 650,853. Jan. 27, 1943; CM. 38, 1751 (1944). 
(297) Roberts (to Imperial Chem. Ind., Ltd.), Brit. 550,854, Jan. 27, 3943; CM. 3S, 1751 (1944). 
(29S) Cusa, McCombie, J. Chem. Soc. 1937, 769-770. (299) Levinstein, Imbert (to British 
Dyestuffs Corpn), Brit. 173,540, Feb. 2, 1922; Cent. 1932, IV 760; C.A. 16, 1435 (1922); Ger. 
436,620, Nov. 5, 1926; (Cent. 1937, I 181]; not in CM.: French 527,554, Oct. 27, 1921; Swiss 
93,576, March 16. 1922; Cent. 1932, IV 761]; not in C.A. (300) Wyler (to British Dyestuffs 
Corpn.), Brit. 18S.933, Dec. 14, 1922; Cent. 1923, IV 663; CM. 17, 1646 (1923): Cer. 437,409. 
W«... in min. i/'—* ■»n*>'r r onoci. « * 


. 23, 727 (1934). (306) Doughty, J. Am. 
3, J. CAem. Soc. 1938, 1218-1222. (30S) 
May 30. 1935; Cent. 1936, 1 642; CM. 29. 
tO). 


3:5180 DICHLOROACETALDEHYDE 


' B.P. 80.5-00.5° (I) 

88-90° (2) (3) 

88.4-89.6° (4) 
87-88° (5) 


Cl 

W 

C5H2OCI5 

; — Q , 

l 

1 



Beil. I - 613 
J Z -(32S) 
Ij-(677) 


Anhydrous C is strongly lachrymatory liq.; in s.t. C can be kept but in open containers 
it gradually changes to an amorphous polymer, insol. ale. but from which G can be regener- 
ated at 120° (2) cf. (6). 

(For prepn. of C from dichloroacetaldehyde dietbylacetal (3:6110) by distn. with cone. 
HjSO-i (1) (2) (7) or with benzoic anhydride (1:0595) -f- a little cone. H : SOi (3) (yield 1 
81% (5), 78% (S)) E ee indie, refs.; for prepn. of C from chloral hydrate (3:1270) with 
Al/Hg see (9); for manufacture of C from chloroform -f formaldehyde with SO»Clj at 
300° (io) or with heat, pressure, and cat. (11) see indie, refs.] 
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[For formn. of C from a,0,0-trichloroethyl ethyl ether (1), /3,/9-dichIorovinyl methyl 
(12) or ethyl {1} ethers on htg. with acids; from 0,0,/3-trichlorolactic acid or its sodium salt 
by htg. in CO2 <13) or warming aq. soln. (14) {22), or from its acetate with ethereal EtaN 
followed by warming with aq. (13) {15); from ethyl a-ethoxy-/3,0-dichIoroacrylate on warm- 
ing with aq. {16); from dichloropyruvic acid by htg. with aq. {15) see indie, refs.] 

[For formn. of C from acetylene with H0C1 (17) or from chloroacetylene (3:7000) with 
NaOCl {18) see indie refs.] 

C in pres, of cone. H2SO4 polymerizes {19) to a cryst. tri (?) mer paradichloroacetalde- 
hyde, m p. 129-130° {19), and eas. sol. ale.; this prod, on htg. in a s.t. at 240-245° or with 
cone. H2SO4 at 120-130° regenerates C. [For use of C and this polymer as insecticides 
see_(20).] * 

C with 1 mole aq. and cooling yields {1) dichloroacetaldehyde hydrate (3:1085), m.p. 
56°. 

C with abs. EtOH yields (1) dichloroacetaldehyde monoethylacetal (dichloroacetalde- 
hyde ethyl alcoholate) (3:5310). [For dichloroacetaldehyde diethylacetal, b.p. 184° 
see 3.6110.1 

C reduces NHiOH/AgNCh. • — C on oxidn. with fumg. HNO3 yields {21) dichloroacetic 
acid (3:6208). 

[C with PCI5 yields (22) 1,1,2,2-tetrachIoroethane (acetylene tetrachloride) (3:5750) 
(which if much HC1 is present may be accompanied by a,/9,0,a / ,/3 / ,/9'-hexachIorodielhyl 
ether (22)).] 

C with 1 mole NH2OH.HCI m aq. soln. yields {23) a liquid oxime, b.p. 67-69° at 17 mm., 
40-44° at 2-3 mm dec ; however, with excess NH2OH.HCI + Na2C03 C yields {14) {16) 
glyoxal dioxime [Beil 1-761, Ii-(394), I 2 -(818), m p. 177-178° {16), 173° {14). 

C with excess phenylhydrazine yields (24) {25) glyoxal tis-phenylosazone, pale yel. pi. 
from boilg. ale., m.p. 169-171° (25}, 170° (24). 

C with 1 mole semicarbazide in ale. yields (26) dichloroacetaldehyde semicarbazone, 
m p. 155-156° (26); C with 2 moles semicarbazide in aq. soln. gives on boilg. (26) glyoxal 
fcis-semicarbazone, insol. in usual solvents and not melting below 270° (27). 


3:5180 (l) Oddo, Mameli, Gazz. chim. ital. 33, II 3S8-412 (1903). (2) Patemo, Zeit /Hr 
Chemie 1868, 667. (3) Wohl, Roth, Ber. 40, 217 (1907). (4) Cheng, Z. physik. Chem. B-2C 
295 (1934). (5) van de " ~ 7' 

Ann. 206, 252 (1880). . !! . 

Tellegen, Plusje, Rec. tri i> | ■ 

(1934). (10) Standard * ■■ 

C.A. 30, 6006 (1936). 

(11) Frolich, Wiezevich (to St: 

Cent 1936, II 3193; C.A. 30, 487 
Koetz, J. prakt. Chem. (2) 90, 3 
Koetz, Otto, J. prakt Chem. (2) •» > 


, 1936; 

(13) 

(15) 


Ingold, J. Chem. Soc 125, 1536-1537 (1924). (19) Jacobsen, Ber. 8, 87-88 (1875) /on} 
628,194, June 26, 1931; Cent. 1931, II 1910. uo/oj. l-UJ Ger. 

, n M Paterno, Zeit. fdr Chemie 1869, 394. (22) Patemo. Pisati, Gazz. chim. ital 1 4 M 
(23) Routala, Neovius, Ber. 57, 252-254 (1924). (24) Oddo, Cusmano Gary rhiJ .>> j, T r' 
255 (1911) (25) Chattaway, Farinholt, J. Chem. Soc. 1930, 96 (26) KW H*- 11 

(4) 6, 414-415 (1909). (27) Harries, Temme, Ber. 40, 171 (1907). * ' B 1 *° C ' ^ 
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3:5190 2^-DICHLOROPROPENE-l 
(0-ChIoroaIIyl chloride) 


BJ>. 94-94-5° (1) (6) 

04° P) (3) 

92-5° (4) 

Colorless o3, insol. aq., sol. ale., ether. 

[For prepn. of C from 1,2,3-trichloropropane (3:5S40) -f aq. alt. (yield 80% (5), 87% 
(4), 70% (1)) or ale. alk. (4) see indie, refs.; for other misc. methods of fomm. see BeiL I- 
199.1 

C shaken with 6-7 pts. cone. HrSOj, poured into aq., and distd. yields (7) chloroaeetene 
(3:5425), b.p. 118°. 

C adds Br* giving (3) 2,3-dichlaro-l ,2-dibromopropane [BeiL 1-112], bp. 205° (3). 

C htd. with famg. HCI in s-t- at 100° yields (3) 1 ,2,2-trichIoropropane (3:5475), b.p. 123®. 
[For study of addn. of HF see (4).] 

[For use of C in prepn. of cellulose ethers with unsatd. linkages see (S).J 

3:5190 (l) Bon, Uehenyt Zapiibi Lcninymd. Gosiidcrst. Unit., Scr. Kkin. .Vcui. 3, 3-37 (I93S): 
CerJ. 1939, II 3G6. (2) Eirmann, Bull, toe. chin. (5) 6, S46 (1939). (3) Friedd, Silva, Jahraber. 
1S71, 404; 1ST!, 322-323. (4) Henne. HaeekL J. Am. Chcm. Soc. 63, 2692-2604 (1941). (5) 
Hard. Webb, J. Am. Chem. Soc. 53, 2191 (1936). (6) Claus, Ann. 170. 126 (1S74). (7) Henry. 
Bn. 5, 190-191 (1S72). {$} du Pont Co-, Brit. 429,949, July 11. 1935; Cent. 1936, 1 409S. 


Cl Cl C{HJCl : BeiL I -199 

ch.-=A — Ah. *■— 


•Dg = 1.204 (3) nS = 1.4600 (3) 


3:5200 dl-l^-DICHLOROS'ROPAKE H 

CPropylene (di)rhloride) CH, — A — GH;C1 


Eta. 1-105 
Ir- 
W 73) 


BJ>. 96.8° at 760 mm. (1) (2) D? - 1.1515 (6) uf? - 1.43SS (9) 

96.4-96.6” (3) (4) (5) 

96.4° at 760 mm. (6) 

95.2-96.0° at 760 mm. (7) (S) 


Colorless oil. — For b.p.'s at various pressures from 33-847 mm. see (6) (10). — Almost ‘ 
insol. in aq.; for precise data see (3) (4) (5). — [For use as technical solvent see (11); for 
use in concn. of AcOH by formn. with aq. of eonst.-hoiIg- mixt-, b.p. 96° see (12}.] 

[For prepn. of C from corresp. ale., propanediol-1,2 (propylene glycol) (1:6455), with 
PCI* -f ZnCl; (13% yield (13)), or PCI* + ZnCJ : (11% yield (13)), or S0C1- (15% yield 
(13}), or SOCl» + pyridine (2S% yield (13)), see (13); for prepn. of C from propylene by 
addn. of Cl; (SS% yield <9}) see (9) {14} (30); for formn. of C (35.6% (15)) together with 
other products by chlorination of propane (15) (16) (17) see indie, refs.; for formn. of C 
(60% (IS)) together with 1 ,3-di ch) oropropane (3:5450) (40% (IS)) from l-chloropropane 
(3:7040) with SO; Cl; see (IS); for other misc. methods see BeiL 1-105.] 

[For study of limits of inflammability (3.4%— 14.5% by volume) of C in air see (19}; 
for study of thermal conductivity of C see (20}; for adsorption of C by activated carbon 
at various temps, see {31}.] 

C on further chlorination with SO*Cl; yields (18) cf. (32) 4S% 1,2,2-trichloropropane 
(3:5475), 37% 1,2,3-trichloropropane (3:5S40) cf. (21), and 15% 1,1,2-trichIoropropane 
(3:5630). 
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C on htg. at 540-750*0. loses HCI yielding {15) ( 22 ) a mitt, of 3-chIoropropene-l (allyl 
chloride) (3:7035) and I-chloropropene-1 (3:7030). — 0 with aq. alk. under pressure and 
above b.p. of C yields (23) 2-chforopropene-I (isopropenyl chloride) (3:7020). — 0 with 
ale- KOH (but not NaOH (9)) at 60-75° gives (95% yield {9)) mixt. of 2-chloropropene-l 
(3:7020) and I-chloropropene-1 (3:7030) cf. (21) (2S). 

[For reactn. of C with salts of lower aliphatic acids yielding esters of d, (-propylene glycol 
(1 : 6455) see {24); with cone. aq. NH 4 OH at 7S-S0 0 giving (92% yield {25» propylenedia- 
mine dibydrochloride and other products (26) see indie. refs.J 
C htd. with aq. + PbO in s t. at 150° is said JBeil. 1-105) to yield d, [-propylene glycol 
(1 . 0155), but 0 htd. with 20 vols. aq. in s.t. at 210-220° yields (2) from the glycol a mixt. 
of propionaldehyde (1:0110) and acetone (1:5400). — [For behavior of C with boilg. 
aq. + trace of NaHCOj, or with boilg. aq. + Fe, see (15).) 

1,2-Diphenoxypropane: m.p. 32°, b.p. 175-178° at 12 mm. (27). [From 1-bromo- 

2-phenoxypropane with 25% ale. NaOCeHj (27); it has not, however, been reported 
direct from C.J 

l,2-Di(a-naphthoxy)piopane: unrecorded. 

l,2-Di-(/9-naphthoiy)propane: m.p. 152° (29). [From C with /9-naphthoI (1 : 1540) 

-f- aq NaOH in s.t. at 120° (29).] 

3:5200 (1) Hass. McBeo, Weber, Ind. Eng. Chan. 28, 338 (1930). (2) Linnemann, Ann. 161, 
62-64 (1872). (3) Gross, Physxk. Z. 32, 5S9 (1931). (4) Gross, Z. physxk. Chan B*6, 215-220 
(1929). (5) Gross. J. Am. Chan. Soc. 51, 2302-2306 (1929) (C) Nelson, Young, J. Am. Chan . 

Soc 55, 2429-2433 (1933). (7) Kahovec, Wagner, Z. phynk. Chan. B-47, 52 (1940). (8) 
Kohlrausch, Ypsilanti, Z. physxk. Chan. B-32, 416 (1936). (9) Goudet. Sehenker, II eh. Chim. 

Acta 10, 132-137 (1927)- (10) Kireev, Nikiforova, J. Cm. Chan. ( V.SS.R .) 6, 75-77 (1936); 
Cent. 1937, I 4219; C-A. 30, 7427 (1930). 

(11) Durrans, “ Solvents," 4th ed , London, 1938. p. 182, (12) Othmcr (to Eastman Kodak 
Co ), U S. 2,021.852, Nov. 19, 1935: Cent. 1936, I 1505. (13) Clark, Streight, Trans. Roy. Soc. 
x Can. (3) 23, III 77-89 (1929). (14) Union Carbide Co., Ger. Pat 363,269, Nov. 0, 1922; Cent. 
1923, II 475-170. (lSj^McBee, Hass, Chao, Welch, Thomas, Ind. Eng. Chem. S3, I76-I8I 


(21) Klcbanskii, YoVkcnshtein. J. Applied Chem. ( U.SSR .) 8, 106-116 (1935); Cent. 1935, 
II 329S. (22) Essex, Ward. US. 1.477,047, Dec. 11, 1923: C.A. 18. 537 (1024), (23) Young 
(to Carbide and Carbon Chem. Corp). US 1,752,019, March 25. 1930; Cent. 1930, II 1280. 
(21) Coleman, Mooro (to Dow Chem. Co), US. 2.021,852, Nov. 19. 1935; Cent 1936, I 1503. 
(25} Darrens. Compl. rend 203, 1503-1504 (1939), C.A 33, 6243 (1939). (20) Mnookin, U.S. 
2,019,467, August 4, 1936. Ca\t. 1937, I 1792. (27) Gilta, Bull. soc. chtm. Bclg. 31, 249 (1922) 
(2S) Rcboul, Ann. ehim. (5) 14, 462-461 (1878). (29) Dahlen, Black, Foobey (to du Pont Co.). 
U-S. 1,979.14 1, Oct. 30. 1934; Cent. 1935 1 3051 ;[C A. 29, 177 (1035)1. (30) Gavat, Bcr. 7C. 1115- 
1118(1013). 


(31) Pearce. Evcrsole. J. Phys. Chan. 38. 3S3-393 (1934), (32) Zcllner (to Tido Water 
tssociated Oil Co.), HE. 2,370,342, Feb. 27, 1945, CM. 33 3534 (1945). 
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3:5210 TRICHLOROACETALDEHYDE 

CIjC.CHO CtHOCl, . 

Bell. I - GIG 

(Chloral) 


Ii-(328) 



lr(G77) 

B.P. F.P. 

97.S-9S.1' (1) -57.5° (9) 

z>5 5 - 1.S0G0 (1) cf. (19) 


97.75° at 760 nun. (2) 

1.5040 (15) (10) 


97.73’ at 760 mm. (3) 

1.5030 (0) cf. (19) 


97.7° (4) 

1.4730 (5) 


97.4-97.6° at 768 mm. (5) (19) 

D, 1 1 - 1.5050 (10) n?,V - 

1.45412 (16) 

97.2° cor. at 760 mm. (6) 

Df - 1.5121 (10) rtf - 

1.45GS (17) 

97.2° at 731.3 mm. (7) 

1.508 (16) 

1.4559 (14) 

97° at 747 mm. (S) 

1.50G0 (14) 

1.45572 (10) 

97° at 740 mm. (9) 

See nlso Note 2. 


90-97° at 760 mm. (10) 

_20 

1.4548 (16) 

90.5-9G.9 0 (11) 

90.5° (12) (13) 

Noto 1. For vapor press, of C between 0° 

90.4° at 749 mm. (14) 

and 30° see (18). 


See also Note 1. 

Note 2. For D\ over range 25-85° see (15). 


(See also chloral hydrate (3:1270) and chloral cthylalcoholatc (3:0SG0).] 

Important note: Tho chemistry of anhydrous chloral on one hand and that of chloral 
hydrate on the other is so closely interwoven that the division of material between them in 
this book is necessarily arbitrary. For instance, there are many reactions actually em- 
ploying chloral hydrate as the starting point, which by virtue of the simultaneous use of 
cone. H;SO| arc undoubtedly in effect reactions of anhydrous chloral, In such cases tho 
allocation of text between the two entries has been influenced by the nature and magnitude 
of the context. Although cross references have been liberally employed, tho texts of both 
anhydrous chloral and of chloral hydrate should be compared. 

MISCELLANEOUS PHYSICAL PROPERTIES 

Binary systems contg. C. C with H«0 combines to give chloral hydrate (3:1270) q.v. 
(for use in this reaction of C in effecting drying of halogen compounds used in fire extin- 
guishers eee (20)); for extensive study of system C + nq. see (9). 

C with EtOH (1 : 6130) combines to give chloral ethylalcoholatc (3 : 0$60) q.v. — For 
analogous reactions of C with other ales, seo below under chemical behavior of C. 

Areo tropic mixtures containing C. A few such systems ore known including the follow- 
ing: C with mcthylcyclohexane (hexahydrotoluene) (1:8-410) gives a const.-boilg. mixt, 
b.p. 94.45° at 760 mm., contg. 57% 0 (2); G with isobutyl formate (1 :3065) gives a const.- 
boilg. mixt., b.p. 100.1° at 760 mm., contg. 60% C (21); C with n-propji ncetato (1:3075) 
gives a const.-boilg. mixt., b.p. 102.55° at 760 mm., contg. 50.5% C (21); C with nitro- 
methane gives a const.-boilg. mixt., b.p. 93' at 760 mm., contg. 65% C (20). 

PREPARATION OF C 
From Halogen-Free Starting Points 

From ethyl alcohol. [C was first prepared (22) from EtOH (1:6130) by action of Clji 
for discussion of mechanism of reaction see (23) (24); note that various by-products (25) 
(26) such as 1,1-dichlorocthane (3:5035), 1,2-dichlorocthauo (3:5130), 1 , 1 , 2 -trichloroethane 
(3:5330), /5^-trichloroethanol (3:5775), ethyl dichloroacetatc (3:5S50), and chloroform 
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(3:5050) have been detected; for patents on prepn. of C (or its hydrate) from EtOH with 
Cl 2 see (27) (28); for use of Cl 2 in pres, of FeCl 3 see (29).] ^ 

From acetaldehyde. (For prepn. of C from acetaldehyde (1:0100) with Ci 2 see (30) 
(31) ] 

From other non-halogenated materials. (For formation of C from ethyl formate (1 :3000) 
with S0 2 C1 2 in s t. at 170° (32) or from starch or sucrose by distn. with Mn0 2 + HCI 
(33) see indie, refs.] 

From Halogenated Starting Materials 
From chloro-unsaturates. (For formn. of C from 1,1,2-trichloroethylene (3:5170) with 
large excess C1 2 0 in CCL at —20® (34) or on oxidn. m pres, of FeOa, AICI 3 , T 1 CI 4 , or SbCU as 
directed (35) see indie, refs.; from chloroacetylene (3 : 7000) with aq. 30% NaOCl 4* H 3 BO 3 
see (36).] 

From carbon tetrachloride. (For prepn. of C from CCI 4 (3 ' 5100) with formaldehyde 
+ SOjClj + cat. at high temp. (200-500°) and high press. (20-200 atm.) see (401) ] 

From various chloral derivatives. (For prepn of C from chloral hydrate (3 : 1270) by 
dehydration with cone. H 2 SO« (note that C is appreciably soluble in cone. H 2 SO 4 (9)) or 
with CaCj slowly in cold but rapidly at 100° (37); from chloral ethylalcoholate (3:0860) 
(or other chloral alcoholates) with cone. H 2 S 04 , from chloral polymers such as “ metachlo- 
ral ” by htg at 180-200° (38); from trichloroacetaldehyde diethylacetal (“ trichloroacetal ”) 
(3:6317) above 200° (39) or on distn with cone. H 2 S0 4 (39) (40); from dichloroacetalde- 
hyde diethylacetal (“ dichloroacetal ”) (3:6110) with Cl 2 at 60-70° (41) see indie, refs.] 

CHEMICAL BEHAVIOR OF C WITH INORGANIC REACTANTS 
General 

(For review of chemistry of C and its hydrate (3:1270) see (42).] 

Reduction of C 

According to the nature of the reagent and the conditions, C (or its hydrate) may undergo 
reduction either at its — CClj group or at its — CHO group. 

Reduction at — CCI 3 group [C with H 2 4- Pd in ale. KOH (43) or with H 2 -f Ni -f aq. 
alk, (44) splits off all its halogen as HCI. — C with Zn 4- AcOH (45) (46), with A1 + AcOH 
(75), with Zn 4* strong HCI (47) (48), with Zn 4* dil. H 2 SOi (49) (50), reduces to acetalde- 
hyde (1:0100); because of easy volatility of this product the reaction may be used for the 
identification and detection of C (47) (49) (50), or for detection of C in presence of CHCI 3 
(3*5050) or of «,a,/3-trichloro-n-butyraldehyde (“ butyrchloral ") (3:5910) (49). — Note 
that C with aq. Zn or Fe powder especially on wanning gives (51) CH 4 + MeCl (3:7005) 
+ CHjCl* (3:6020).] 

1C in aq. with Al/Hg gives (52) dichloroacetaldehyde hydrate (3:1085), while C (as 
hydrate) on electrolytic reduction (53) gives dichloroacetaldehyde (3:5180) 4- chloro- 
acetaldehyde (3:7212) 4- acetaldehyde (1:0100)] 

Reduction at — CHO group. [C with Al(OEt)j in abs. EtOH gives (yields*. 85% (54), 
84% (55), 80% (56)) (57) (58) (59) cf. (60) 2,2,2-trichloroethanol-l (3: 5775); for reduction 
of C to this same product using A1 isopropylate in isopropyl ale. (61) in pres, of acetaldehyde 
(yield 72-87% (62)), C*H|OMgBr (63), (CHj) 2 CHOMgBr (63), or other metallic iso- 
propylatcs (61), ZnEt- (05) (66), AlEt a compd. with ether (88 5% yield (67)) (note, how- 
ever, that SnEt 4 is not effective (67)), or fermenting yeast (68) (69), see indie, refs. 

Tor formn. of 2,2,2-trichlorocthanoI-I (3:5775) during reaction of C with various RMgX 
compounds see below under behavior of C with RMgX cpds.] 
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3:5210 TRICHLOROACET ALDEHYDE 
(Chloral) 

BJ>. F.P. 

97.8-9S.1 0 (1) -57.5° (9) 

97.75° at 760 mm. (2} 

97.73° at 760mm. (3) 

97.7° (4) 

97.4- 97.6° flt768 mm. (51(19) 

97.9° cor, at 760 mm. (6) 

97.2° at73L3 mm.(7) 

97° at 747 cun. (S) 

97° at 740 mm. (91 

96-97° at750mm. (10) 

96.5- 96.9° (111 

90.5° (121 (13) 

96.4° at 749 mm. (14) 

See also Note 1. 


ClaC.CHO C-H0CU Beil. I - 616 
Ii-(32S) 
Ir-(677) 

fl; 5 = 1.5060 (I) cf. (19) 

1.5049 (15) (19! 

1.5030 (9) cf. (19) 

1.4730 (5) 

Dj 1,4 = 1.5059 (16) n|' ; 4 - 1.45412 (16) 

D? = 1.5121 (10) rig --- 1.4568 (171 
1.508 (16) 1.4559 (14) 

1.5066 (14) 1.45572 (10) 

See also Note 2. 

l£ - 1.4548 (16) 

Note 1. For vapor press, of C between 0 s 
and 30° see (IS). 

Note 2. For Da over range 25-85° see (15). 


[See also chloral hydrate (3:1270) and chloral ethylalcoholatc (3:0S6O).J 

Important note: The chemistry of anhydrous chloral on one hand and that of chloral 
hydrate on the other is so closely interwoven that the division of material between them fa 
this book is necessarily arbitrary. For instance, there are many reactions actually em- 
ploying chloral hydrate as the starting point, which by virtue of the simultaneous use of 
cone. H»SO« are undoubtedly in effect reactions of anhydrous chloral. In such cases the 
allocation of text between the two entries has been influenced by the nature and magnitude 
of the context. Although cross references have been liberally employed, the texts of both 
anhydrous chloral and of chloral hydrate should be compared. 


MISCELLANEOUS PHYSICAL PROPERTIES 
Binary systems contg. C. C with H;0 combines to give chloral hydrate (3:1270) q-f. 
(for use in this reaction of C in effecting drying of halogen compounds used in fire extin- 
guishers see (20)); for extensive study of system C + aq. see (9). 

C with EtOH (1:6130) combines to give chloral ethylaleoholate (3:QS60) q.T. — 
analogous reactions of C with other ales, see below under chemical behavior of C. 

Azeotropic mixtures containing C. A few such systems are known including the follow- 
ing: C with methylcyclohexane (hexahydrotoluene) (1 : 8110) gives a const.-boflg. nnxtr 
b.p. 94.45° at 760 mm., contg. 57% C (2); G with isobutyl formate (1:3065) gives a const* 
boilg. mixt., b.p. 100.1° at 760 mm., contg. 60% C (21); C with n-propyl acetate (1:3075) 
gives a const.-boiIg. mixt., b.p. 102-55° at 760 mm., contg. 50.5% C (21); C with nitro- 
methane gives a const.-boilg. mixt., b.p. 93° at 760 mm., contg. 65% C (20). 

PREPARATION OF C 
Fbom Halog es-T ske Starting Points 
From ethyl alcohoL [C was first prepared (22) from EtOH (1:6130) by action of 
for discussion of mechanism of reaction see (23) (24); note that various by-products (2o/ 
(26) such ss 1,1-dichloroethane (3:5035), 1,2-dichIoroethane (3:5130), 1,1,2-tricbioroethane 
(3:5330), ^^-trichloroethanol (3:5775), ethyl dicbloroacetate (3:5S50), and chloroform 
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(3:5050) have been detected; for patents on prepn. of C (or its hydrate) from EtOH with 
CI 2 see (27) (28); for use of Cl 2 in pres, of FeCl 3 see (29).] __ 

From acetaldehyde. [For prepn. of C from acetaldehyde (1:0100) with CU see (30) 
(31).] 

From other non-halogenated materials. [For formation of C from ethyl formate (1 : 3000) 
with SO 2 CI 2 in s.t at 170° (32) or from starch or sucrose by distn. with Mn0 2 4* HC1 
(33) see indie, refs.] 

From Halogenated Starting Materials 
From chloro-unsaturates. [For formn of C from 1,1,2-trichloroethylene (3:5170) with 
large excess C1 2 0 in CCI 4 at —20° (34) or on oxidn. in pres, of FeCl 3 , AICI 3 , TiCU, or SbCU as 
directed (35) see indie, refs.; from chloroacetylene (3:7000) with aq. 30% NaOCl + H 3 BO 3 
see (36).] 

From carbon tetrachloride. [For prepn. of C from CCI 4 (3 . 5100) with formaldehyde 
+ SO 2 CI 2 + cat at high temp. (200-500°) and high press. (20-200 atm ) see (404).] 

From various chloral derivatives. [For prepn. of C from chloral hydrate (3 : 1270) by 
dehydration with cone. H 2 S 04 (note that C is appreciably soluble in cone. H 2 SO 4 (9)) or 
with CaC 2 slowly in cold but rapidly at 100° (37), from chloral ethylalcoholate (3:0860) 
(or other chloral nlcoholates) with cone. H 2 SO 4 ; from chloral polymers such as “ metachlo- 
ral ” by htg at 180-200° (38); from trichloroacetaldehyde diethylacetal (" trichloroacetal ”) 
(3:6317) above 200° (39) or on distn with cone. H 2 SO 1 (39) (40), from dichloroacetalde- 
hyde diethylacetal (“ dichloroacetal ”) (3:6110) with CI 2 at 60-70° (41) see indie, refs.] 

CHEMICAL BEHAVIOR OF C WITH INORGANIC REACTANTS 
General 

[For review of chemistry of C and its hydrate (3 '1270) see (42).] 

Reduction of 0 

According to the nature of the reagent and the conditions, C (or its hydrate) may undergo 
reduction either at its — CClj group or at its — CHO group. 

Reduction at — CCU group [C with H 2 +_Pd in ale. KOH (43) or with H 2 + Ni + aq. 
alk. (44) splits off all its halogen as HC1. — C with Zn + AcOH (45) (46), with A! + AcOH 
(75), with Zn + strong IIC1 (47) (48), with Zn + dil. H 2 SO 4 (49) (50), reduces to acetalde- 
hyde ( 1 : 0100 ); because of easy volati’’*- - f *’ ' • ; f or 

identification and detection of C (47) ' ' ■ CHCI 3 

(3 : 5050) or of a,ar,0-trichloro-n-buty Note 

that C with aq. Zn or Fc powder especially on warming gives (51) CH 4 + MeCi (3:7005) 
+ CH 2 CI 2 (3.5020).] 

[C in aq. with Al/Hg gives (52) dichloroacetaldehydo hydrato (3:1085), while C (as 
hydrate) on electrolytic reduction (53) gives dichloroacetaldchyde (3:5180) + chloro- 
acctaldehyde (3:7212) + acetaldehyde (1:0100).] 

Reduction at —CHO group. [C with Al(OEt)j in abs. EtOH gives (yields: 85% (54) 
W>o (55), 80% (56)) (57) (5S) (59) cf. (60) 2,2,2-trichloroethanol-l (3 : 5775) ; for reduction 
of C to this same product using A1 isopropylatc in isopropyl ale. (61) in pres of acetaldehyde 
(yield 72-87% (62)), C 2 H 1 OMgBr (63), (CHj)jCHOMgBr (03), or other metallic iso- 
propylatea (04), ZnEt* (Go) (60), AlEtj compd. with ether (SS.57 0 yield (67)) (note, how- 
ever, that SnEU is not effective (07)), or fermenting yeast ( 6 S) (C9), see indie, refs. — 
For formn. of 2,2,2-trichloroethanol-l (3:5775) during reaction of 0 with various RMeX 
compounds see below under behavior of C with RMgX cpds.] 
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trichloroacetaldehyde 


Oxidation of G 

C or its hydrate (3:1270) on oxidation under appropriate conditions gives trichloro- 
acetic acid (3:1150); under some circumstances extensive decompn. also occurs (see below). 

[C on oxidn. with fumg. HNO 3 (70) cf. (71), with HNO 2 (72), with NO 2 at 40-60° (70% 
yield (73)) or with aq. chlorates + cat. (74) gives trichloroacetic acid (3:1150); for formn. 
of latter as by-product of action of C with O 2 including comments on inhibitors, etc., see 
(38) (75).] 

[Chloral hydrate (3:1270) on oxidn. with fumg. HNO 3 (63% yield (76)) cf. (72), with 
KMnQt (77) (80), with KCIO 3 (78), with aq. chlorates + cat. (74), or with Ca(OCl )2 (79) 
gives trichloroacetic acid (3:1150).] 

Chloral hydrate (3:1270) reduces NH 4 0 H/AgN 03 (81) or Fehling’s soln. (for study of 
sensitivity of this reaction see (82) [for oxidn. of chloral hydrate by HgO, KMnCh, or Cr (>3 
see (83); for reduction by chloral hydrate of AgCl, AgBr, Agl, or AgSCN to metallic silver 
(84) or of alkaline solns. of Au, Ag, Bi, and Cu salts (85) see indie, refs.]. 

[G in diy CsHe is but slowly attached by silver oxide ( 86 ).l 

Reactions Involving Decomposition of C 

(See also below under behavior of C with alkalies.) 

[C with aq. HIO 3 at 100° decomposes yielding (87) CHCI 3 (3:5050) -f- CO 2 4- ICI 3 -f I 2 . 

-G on chlorine-sensitized ( 88 ) or bromine-sensitized ( 12 ) photochemical oxidn. with O 2 
at 70-90° decomposes yielding ( 88 ) (12) COCI 2 (3:5000) -f CO + HC1.] 

[G on thermal decompn. at about 440°C. especially if catalyzed by I 2 (89) or NO (89) 
(90)_ gives CHCIj (3:5050) + CO.] 

[C with AICI 3 on htg. gives various products according to conditions; these include 
tetrachloroethylene (3:5460) (91) (92), pentachloroethane (3:5880) (93), a,a,0,p,y, y,y 
heptachloro-n-butyraldehyde (" perchlorobutanal ") (94), chloral polymers (especially 
metachloral (91) (92) (95)), chloralide (3:3510) (92) (94), and others.] 

Behavior of C with Halogens 

With chlorine. [C with CI 2 in sunlight decomposes giving (96) CCU (3:5100) -f- COCI 2 
(3:5000) + HC1; for extensive study of photochem. reaction of C with CI 2 at 70-90° 
giving CCI 4 (3:5100) 4* CO + HC1 see (97). — Note that C with Clj, Bt 2 , or I 2 in pres, 
of AlClj gives (98) hexachloroethane (3:4835).] 

With bromine. [C with Br 2 at 150° gives (99) trichloroacetyl bromide -f_bromotri- 
chloromethane + CO + HBr; for extensive study of photochem. reaction of G with Br 2 
at 70-90° giving bromotrichloromethane, CHCI 3 (3:5050), COBr 2 , CO + HBr see (13J.I 

Behavior of G with Inorganic Acids 

G with inorganic acids reacts in various ways according to circumstances; e.g-, by formn. 
of addn. products, by decomposition, by formation of chloralide, by polymerization (see 
also its own heading below), or by combinations of these reactions. 

With HC1. [C with HC1 gas at — 15 to —75° yields (100) (113) an addn. product G.HC1 
commonly designated as chloral hydrochloride; this crystn. product with aq. dissociates 
giving C (as hydrate) -f- HC1; note that little, if any, polymerization occurs (100).] . 

With HBr. [C with HBr gas at —15° yields (100) an addn. prod.; C.HBr, similar in 
behavior to that of the preceding HC1 addn. product.] 

With BNOa. [C with HNO 3 at 20° yields (101) an addition prod., C.HNO 3 .] 

With H 2 SQ 4 . [C with fumg. H 2 S0 4 contg. 2% S0 3 gives on Vanning substantially 
100% yields (102) of chloralide (3:3510); note, however, that C with fumg. B 2 S0 4 contg. 
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10% 80,i gives at 0° an addn. prod, of the type C« (S03) n .{H 2 0) p which on warming dec. 
giving COCL (3:5000) + SOjClj + SOa + C0 2 + CO + Ha (102); for other (older) 
refs, on conversion of C with fumg. H^SOi to chloralide (3:3510) see (61) (81) (103) (101); 
for conversion of chloral hydrate (3:1270) with fumg. H2SO4 to chloralide (3:3510) (yields- 
61% (105), 44-51% (106)) see radio, refs. — Note, however, that within a narrow range 
of strength (best about 79.8%) H2SO4 appears to give with C or its hydrate certain un- 
stable addition products of type CCI3.CH (0H).S0 2 0H.H 2 0 (148).) 

With CISO3H. [C with cUorosulfonic acid at 50° for several days gives (65% yield 
(107)) &w-(a l 0,0,/S-tetrachloroethyl) ether (3:073S); note that even at —50° for 10-12 
hrs. yield of this prod, may be as high as 50%; also that various other products including 
chloralide (3:3510) are also formed; and finally that C with FSO3H behaves similarly 
(107).) 

Polymerization of C 

C is known to give at least three polymers; the oldest and most common polymer is 
that designated as “ metachloral "; in addition two isomeric a- and /3-" parachlorals ” 
(possibly comprising a pair of as-trans stereomers) have also been reported (10S). 

Metachloral. [C in presence of H2SO4 below 0° (108) (sometimes suddenly cf. (109)), 
fumg. H*SC>4 (18), pyridine (18), or AICI3 ss directed (IS) (92) (110) gives metachloral 
[Beil. 1-618, Ij-(329), Ir(6S0)], a white amorphous polymer of unknown mol. wt. or struc- 
ture. This polymer is insol. aq , ale., ether, or acids but dissolves in aq. Na 2 CC>3 forming 
chloral hydrate (3: 1270), on distn. at 180° regenerates C, oxidizes with HNO3 to trichloro- 
acetic acid, with alkalies behaves like C (see also below), and with QSOjH at 50° gives 
(107) 5is-(a,0,/9,/9-tetracbloroethyl) ether (3 073S).] 

Parachloral. [C with a large excess cone. H 2 SC>4 at 15-20°, carefully dissolved and 
stood 3 days at 15-20°, gives in addn. to metachloral (above) and chloralide (3:3510) small 
amts, of two isomeric trimers, viz., a-parachloral, rhombs from hot ale , m.p. 116°, b.p. 
223° at 760 mm., and 0-pamchloral, pr. from ale., m.p. 152°, b.p. 250°. Note that yield 
of parachloral is only about 1% of original C, that both are more sol. in hot ale. than the 
main prod, mctachloral, that neither form is convertible to the other or to metachloral, and 
that both on distn. at ord. press, dissociate to C.) 

Mixed polymers. [C (1 mole) with acetaldehyde (3 moles) -f- HC1 gas at 0° for 15-20 
hrs. gives (78 7o yield (111)) 2,4^1imethyl-G-(trichloromethyl)-l,3,5'trioxane l b.p. 97° at 
13 mm., D$ — 1.3915, nl> = 1.470S. Similar mixed polymers (presumably analogous to 
the preceding case) arc similarly formed (112) from C with tnmethylacetaldehyde (1:0133), 
C with propionaldehydc (1:0110), and C with isobutyraldehyde (1:0120),) 

Behavior of C with alkalies. G with cone. aq. alkalies (even in cold (22)), or C on distn. 
with aq. alkalies or alk. earths (22) (114) (115), undergoes cleavage into CHCh (3:5050) + 
the corrcsp. salt of formic acid (1:1005); this cleavage is claimed to occur also even with 
cone. NII4OH (114) or aq. amines (114) and may also produce some CO (114) and chloride 

ion (For extensive studies of kinetics of this cleavage sec (116) (117) (118) (119) (120) 

(121) (122) (126).] 

Note that 0 is very stable toward hydrolysis by aq. (126) (even in s.t. at 190-200° for 
2 hrs. (IIS)) or by dilute acid (even in s.t. at 150° (IIS)); however, C with aq. in sunlight 
is claimed (123) to (five formaldehyde (1 :0145) + C0 2 4- HCl (presumably by formn. and 
decompn. of OCH.C(OII)s), and C with aq. is claimed (124) to undergo slight formn. of 
dicjiloroacctic acid (3:G20S) + IICL 
0 with ale. KOII gives (125) CIICL (3:5050) + ethyl formate (1:3000). 

(Note that chloral deutoratc, CCUCH(OD)- (from C + EtO), with NaOD (17) or Ca- 
(OD)i (127) in D-0 gives deutcriocldoroform, CDCL, b.p. 0.5° higher than ord. CHQi 
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Oxidation of C 

C or its hydrate (3:1270) on oxidation under appropriate conditions gives trichloro- 
acetic acid (3:1150); under some circumstances extensive decompn. also occurs (see below), 
[C on oxidn. with flung. HNOj (70) cf. (71), with HNOj (72), with N0 2 at 40-50° (70% 
yield (73)) or with aq. chlorates + cat. (74) gives trichloroacetic acid (3: 1150); for forrnn. 
of latter as by-product of action of C with 0 2 including comments on inhibitors, etc., see 
(38) (75J.J 

(Chloral hydrate (3:1270) on oxidn. with fumg. HNO 3 (63% yield (76)) cf. (72), with 
KMnOi (77) (80), with KCIO 3 (78), with aq. chlorates 4- cat. (74), or with Ca(OCI ) 2 (79) 
gives trichloroacetic acid (3:1150).] 

Chloral hydrate (3:1270) reduces NH^OH/AgNOs (81) or Fehling’s soln. (for study of 
sensitivity of this reaction see (82) (for oxidn. of chloral hydrate by HgO, IvMnOi, or CrOj 
see (83); for reduction by chloral hydrate of AgCI, AgBr, Agl, or AgSCN to metallic silver 
(84) or of alkaline solns. of Au, Ag, Bi, and Cu salts (85) see indie, refs.]. 

[C in dry CeHs is but slowly attached by silver oxide (86). 1 

Reactions Involving Decomposition of C 
(See also below under behavior of C with alkalies.) 

[0 with aq. HIO 3 at 100° decomposes yielding (87) CHCI 3 (3:5050) + CO 2 + ICI 3 + Is* 
- Q on chlorine-sensitized ( 88 ) or bromine-sensitized ( 12 ) photochemical oxidn. with O 2 
at 70-90° decomposes yielding ( 88 ) (12) COCI 2 (3:5000) -f CO + HC1.] 

[C on thermal decompn. at about 440°C. especially if catalyzed by I 2 (89) or NO (S9) 
(90) gives CHCI 3 (3:5050) 4- CO.J 

[5 with AICI 3 on htg. gives various products according to conditions; these include 
tetrachloroethylene (3:5460) (91) (92), pentachloroethane (3:5880) (93), 
heptachloro-n-butyraldehyde (" perchlorobutanal ") (94), chloral polymers (especially 
metachloral (91) (92) (95)), chlorahde (3:3510) (92) (94), and others.] 

Behavior of C with Halogens 

With chlorine. [C with CI2 in sunlight decomposes giving (96) CCI4 (3:5100) 4- COCIj 
(3:5000) 4- HC1; for extensive study of photochem. reaction of C with Cl 2 at 70-90 
giving CCL (3:5100) 4- CO 4- HC1 see (97). — Note that C with Cl 2 , Br 2 , or h in pres- 
of AICI3 gives (98) hexachloroethane (3:4835).] 

With bromine. (C with Br 2 at 150° gives (99) trichloroacetyl bromide 4 - bromotn- 
‘ chloromethane 4" CO 4- HBr; for extensive study of photochem. reaction of C with Brj 
at 70-90° giving bromotrichloromethane, CHCI 3 (3:5050), COBr 2 , CO -h HBr see (13).] 

Behavior of C with Inorganic Acids 

C with inorganic acids reacts in various ways according to circumstances; e g., by fonnn. 
of addn. products, by decomposition, by formation of chloralide, by polymerization (see 
also its own heading below), or by combinations of these reactions. _ 

With HC1. {C with HCI gas at -15 to -75° yields (100) (113) an addn. product C.BCl 
commonly designated as chloral hydrochloride; this crystn. product with aq. dissociates 
givihg C (as hydrate) 4 - HCI; note that little, if any, polymerization occurs (100}.J^ 

With HBr. [C with HBr gas at —15° yields (100) an addn. prod.; C.HBr, similar in 
behavior to that of the preceding HCI addn. product.] 

With HNO 3 . [C_with HNO 3 at 20° yields (101) an addition prod., C.HNO 3 .I 
With H 2 SO 4 . 1C with fumg. B 2 SO 4 contg. 2% SO 3 gives on' warming substantially 
100% yields (102) of chloralide (3:3510); note, however, that C with fumg. H 2 SO 4 contg. 
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10% SOj gives at 0° an addn. prod, of the type C m (SOj) n .(H.O)p which on warming dec. 
giving COClj (3.5000) + SO 2 CI 2 + S0 2 + CO 2 -f CO + HC1 (102); for other (older) 
rtfs, on conversion of C with fumg. H*SO« to chloralide (3:3510) pee (61) (81) (103) (104); 
for conversion of chloral hydrate (3:1270) with fumg. HjSO< to chloralide (3:3510) (yields: 
61% (105), 44-51% (10GJ) see indie, refs. — Note, however, that within a narrow range 
of strength (best about 70.8%) HiSO< appears to give with C or its hydrate certain un- 
stable addition products of type CClj CII(OH).SOjOH.HjO (148).] 

With ClSOjH. 1C with chlorosulfonic acid at 50° for several days gives (65% yield 
(107)) tw-tad.d.lS-tctrachlorocthyl) ether (3:0738); note that even at —50° for 10-12 
lira, yield of this prod, may be as high as 50%; also that various other products including 
chloralide (3:3510) arc also formed; and finally that C with FSOjH behaves similarly 
(107).] 

Polymerization op C 

C is known to give at least three polymers; the oldest and most common polymer is 
that designated as “ mctachloral in addition two isomeric a- and 0-“ parachlorals " 
(possibly comprising a pair of os-frans stercomcre) have also been reported (108). 

Mctachloral. (C in presence of II 2 SO 4 below 0° (10S) (sometimes suddenly cf. (109)), 
fumg. 11:80* (IS), pyridine (18), or AICI 3 ns directed (18) (92) (110) gives metachloral 
(Beil. 1-018, li-(329), I~ (GS0)I, a white amorphous polymer of unknown mol. wt. or struc- 
ture. This polymer Is insol. aq., ale., ether, or acids but dissolves in aq. Na-COj forming 
chloral hydrate (3:1270), on distn. at 180° regenerates 0, oxidizes with HNOj to trichloro- 
acetic acid, with alkalies lichaves like 0 (fee also below), and with ClSOjII at 50° gives 
(107) Vis-fa, 0,0,0-tctrachlorocth>l) ether (3 073S).] 

Parechloral. (C with a large excess cone. Il-SOi at 15-20 8 , carefully dissolved and 
stood 3 days at 15-20®, gives in addn. to mctachloral (above) and chloralide (3:3510) small 
amts, of two isomeric trimera, viz., a-pamchloml, rhombs from hot ale., m.p. 11G®, b.p. 
223® at 760 mm., and 0-paracliloral, pr. from ale., m.p. 152®, b.p. 250®. Note that yield 
of parachloral is only nliout 1% of original C, that both arc more sol. in hot ale. than the 
main prod, mctachloral, that neither form is convertible to the other or to mctacldoral, and 
tliat Ixitli on distn. at on!, press, dissociate to 0.) 

Mixed polymers. (C (1 mole) with acctaldehjdc (3 moles) + IIC1 gas at 0® for 15-20 
bra. givrs (78% yield (111)) 2,4-dimcthyl-6-(tnchloromcth>l)-l,3,5-trioxanc, b.p. 97® at 
13 mm., />t° ■> 1.3915, n{J «■ 1.4708. Similar mixed polymers (presumably analogous to 
the preceding ease) are similarly formed (112) from C with tnmrthylacetaldchyde (1 :0133), 
0 with propinnnldchyde (1:0110), and 0 with isobutyTaldchydc (1:0120).] 

Behavior of C with alkalies. C with cone. aq. alkalies (even in cold (22)), or C on distn. 
with aq alkalies or alk. earths (22) (114) (115), undergoes cleavage into CUCU (3:5050) -f- 
the corns p. salt of formic arid (1:1005); this cleavage is claimed to occur also even with 
cone. X!!«QH (114) or aq. amines (1 14) and may also produce some CO (114) and chloride 
ion. — (lor extensive studio of kinetics of this cleavage sec (110) (117) (118) (119) (120) 
(121) (122) (126).] 

Note that C is very stable toward hydrolysis by a/,. (120) (even in f.t. at 190-200* for 
2 hr*. (118)) or by dilute arid (even in *.t- at 150® (118)); however, C with nq. in sunlight 
Is el-limed (123) to give formaldehyde (1:0145) -f CO- -f HCl (presumably by formn. and 
decompn. of OCH C(OH)j), and C with aq. is claimed (121) to undergo slight formn. cf 
dirhlnrmrrtie arid (I - 620"'} 4- 11C1. 

C With ale . KOH give* (12.'*) CIJClj (3:5050) + ethjl formate (1:3000). 

IN’ote that rhleral deutrrntc, (XliCHCOl))* (from f + D/)). with NaOD (17) or Ca- 
(OD)j (127) in Ik.O gnxs desitmoeldurufona, CDCL. b.p. 0,5* higher tlian ord. CI1C1, 
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(3:5050), m.p. -04.69 to -64.15°, D\° = 1.5004 (higher than 1.4888 for CHCL), »f? = 

l. 4450 (same as CHCI3) (17).] 

Behavior of C with Ammonia, Hydroxylamine, Hydrazine, etc. 

WithNHj. [G with dry NH3 gas (8U (48) in dry CHCla {128} {120, or chloral hydrate 
(3:1270) with NH 3 in dry ether (129) gives a white solid, m.p. 72-74° (129), 62-64° (128), 
originally (81) (48) (128) regarded as chloralammonia CCI 3 .CH(OH).NH2 but later (on 
discovery of double the expected mol. wt. (129) cf. (130)) thought to have structure 
CCl 3 .CH(0H).NH.CH(NHj).Ca 3 .H20. — The prod, with ICON in cone. aq. NH4OH 
gives (93% yield (131)) dichloroacetamidc, m.p. 98.5-99.0° (131).] 

INote that chloral hydrate (3:1270) with NH4OAC jxt 100° gives (132) a prod., cryst. 
from ale., m.p. 07°, regarded ns a dimeric form [Beil. XXIII-16] of chloralimide, CCI3 — 
CH=NH; this dimer is also accompanied (132) cf. (133) by two stcreoisomcric trimenj 
[Beil. XX VI-9-10] of chloralimide.] 

With hydroxylamine. The behavior of C with hydroxylamine differs according to the 
circumstances employed. 

[G as chloral hydrate (3:1270) with large excess NH2OH.HCI (4 moles) in a little aq. 
(134) or with NH2OH.HCI (1 mole) in pres, of cone. aq. CaCl2 (2 molca) at 50-60° (135) 
gives trichloroacetaldoxime, m.p. 50° (135), 39-40° (134), b.p. 85° at 20 mm. (135).] 

[C as chloral hydrate (3:1270) with NH2OH.HCI (3 moles) in aq. Na2C0 3 /nq. NaOH 
as directed (136) (137) gives (yields: 50% (137), 40% (136) (138)) the alkali-stable form 
of chloro-oximino-acctaldchydc oxime (" chloroamphiglyoxhne ”) [Beil. III-605, IHr 
(216), IIl2-(393)] t ndls. of monohydrate from boilg. aq., m.p. 114° (136) (138) cf. (137); 
note that this prod, in dry ether with HC1 gas (136) or with fumg. HCi (138) isomcrizes 
to the acid-stable form (“ chloroantiglyoxime ") [Beil. III-60G, IIIi-(216), IIIr( 393 )]> 

m. p. 161° (138), 161“ dec. (136).] 

[Note, however, that chloral hydrate (3:1270) (1 mole) with NH2OH.HCI (2 moles) 
powdered with dry Na2C0 3 (1 mole), allowed to Btand in a desiccator some hours, then 
dissolved in aq. and extracted with ether gives (139) an addition product, cryst. from ether, 
CHC1 3 , or CgHj, m p. 98°, regarded ns chloralhydroxylamine, CCl 3 .CH(OH).NH.OH.] 

[For behavior of C with NH2OH.HCI -f- aniline giving isatin see below under reaction 
of C with primary aromatic amines.] 


With Hydrazine 

[G as chloral hydrate (3:1270) with hydrazine hydrate in aq. (140), ether (141), or 
AcOH (142), or merely fused with hydrazine hydrochloride or sulfate (143), appears to 
give first the expected addition product, viz., chloralhydrazine, CC 1 3 .CH(OH).NH.NHj, 
ndls. from ale., m.p. 100° (141), 85° dec. (140); note, however, that this structure is not 
certain and that the material readily changes to a compound C4H20N2Clg, m-P- 187 cf. 
(140) (141) (142) (143).] 


Behavior of G with Miscellaneous Inorganic Reactants 
With various compounds of phosphorus. [C with PCI5 in acetone gives a product 
regarded (144) cf. (145) as CClj.CH^^PClj, b.p. 23S-242", accompanied by tetri- 

cbloroctbylene (3: 54G0) and pentachloroethane (3:6880).] 

[C with PCl 3 Br2 is claimed (146) to give l,l-djbromo-2,2,2-trichloroethane [Beil. 1-9 , 
Jr (65)1, b.p. 93-95° at 14-15 mm., D\ 5s = 2.295, ntf 7 ~ 1.52991 (146).] 
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[Q W ith PsS s in s,t, at 160-170® gives {147) a complicated reaction, mixture from which 
only trichloroethylene (3:5170) has been identified.] 

With various salts of inorganic adds (for KCN sec further below). 

Witft alkali bisulfites (or sulfites ) [6 or its hydrate (3:1270) with aq. alk. bisulfites 
<81} (149) reacts readily; for discussion of products see (81) (150) (151}-1 
With hydrogen peroxide. [C with H 2 O 2 in ether (151), or C with KzSjOa + H 2 SO 4 at 
ord. temp , gyves (152) “ dichloralperori.de hydrate,” viz., CClj.CH(OH) — O.O.CH(OH).- 
CCI 3 , cryst. from C&H6 or CHCI 3 , m.p. 122° dec.] 


CHEMICAL BEHAVIOR OP C WITH ORGANIC REACTANTS 
Behavior op C with Hydrocarbons 

With alkanes. (C with aliphatic hydrocarbons in presence of AICI 3 reacts violently, 
but no definite products have been isolated (153).] 

With aromatic hydrocarbons. C with aromatic hydrocarbons in presence of H 2 SO 1 
or other condensing agent (note that, when H 2 SO 4 is present m large excess, chloral hydrate 
(3:1270) is frequently substituted for C) Teacts in either or both of two modes: C with 
1 mole of hydrocarbon giving trichloromethyl-aryl-carbinols, C with 2 moles of hydro- 
carbon giving 1 , 1 , 1-tnchloro-2,2-diarylethanes. Although reaction of C with hydrocarbons 
cannot here be summarized for all possible cases, yet the following examples will exemplify 
both modes of reaction 

(C with CeH s + AICI 3 (154) (156) or chloral hydrate (3:1270) with C 6 H« + AlClj 
(153) cf. (15S) (162) or with Cell# + cone. H 2 SO 4 (155) gives trichlorometbyl-phcnyl- 
carbinol (Beil. VI-176, VIi-(237)], mp. 37® (155), b.p. 145® at 15 mm. (155) (corresp. 
acetate, m.p. 87.5® (155); corresp. benzoate, m.p 97.5® (155); coircsp. p-nitrobenzoate, 
m.p 109® (156)) accompanied (155) by l,l,l-trichloro-2,2-diphenylethane (3:1420), the 
latter also obtainable from G -f with cone H 2 SO 4 (157) or with AlClj in CS 2 (80% 

yield (162)).] 

(C tilth toluene -f AICI3 (154) or chloral hydrate (3:1270) (3 moles) with toluene 
(1 mole) -f cone. HjSO* (155) gives trichloromethyl-p-tolylcarbinol (Beil. VI-50S, VIi- 
(255)], m.p. 63-64® (1M), 63® (155), 61.5-62.5° (159), 58-59° (ICO); b.p. 155° at 13.5 mm. 
(155), 154-156° at 13.5 mm. (154) (corresp. acetate, mp. 107.5® (155), 105-106° (160); 
corresp. benzoate, m.p, 100 5° (155), 94-95® (160)). — On the other hand C with toluene 
(2 moles) in pres, of II*SO* (161), or AlClj (153) in CS2 at 0° (162) gives (80% yield (162)) 
1 ,l,l-trichlorO'2,2'En's- (p-tolyl)ethanc (Beil V-619, V x -(292), Vi- (522)], m.p. 89® (161) 
(162) (155), also obtained as by-product of the above carbinol (155); for study of loss of 
HC1 with ale. KOH yielding l,l-dichloro*2,2-di-(p-tolyl}ethylene ]Be'il. V-648, Vjr(559)], 
m.p. 92® (161), 85° (162) sec (161) (162) (163).] 

(For generally analogous behavior of C with other aromatic hydrocarbons such as ter- 
butylbcnzene (405), m-xylenc (153) (163), ethylbenzene (155), naphthalene (164), anthra- 
cene (164), or phenanthrenc (164) in presence of condensing agents gee indie, refs.) 

Behavior of C with Ann, Haudes 

With chlorobenzene. (That C with chlorobenzene (3:7903) (1 mole) + cone. B 2 SO 4 
gives the expected triehloromethyl-p-chlorophenyl-carbinol, b.p. 187-1 S3® at 26 mm. 
(105) (corresp. acetate, m.p. 120-121® (165); corresp. benzoate, m.p. 128-129® (165)), has 
never been reported, this prod, having been obtd. only by condensation of p-ehlorobenzalde- 
hydft (3:0765) with CHClj (3:50oQ) in pres, oi IvOH (23.5% yield (165)). 

However, C or chloral hydrate with chlorobenzene (2 moles) + cone. HjSOi gives the 
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extremely important l,l,l-trichIoro-2,2-&w-(p-chlorophcnyl)cthano (“DDT") <3:3208) 
whoso text should bo consulted for further details. 

With bromobenzene, (That G with bromobenzene (1 mole) + cone. IfjSOi gives tho 
expected trichloromcthyl-p-bromopbcnyl-carbinol, b.p. 183-187° at 18 mm. (106) (eorresp. 
acetate, m.p. 145-147° (100)), has never been reported, this product having been obtd. 
(29% yield (100)) only by reaction of G with p-Br.Cellt.MgCl.J 
[However, C or chloral hydrate (3:1270) with bromobenzene (2 moles) + cone. II 2 SO 4 + 
fumg. H2SO4 gives (IG7) (108) l,l,l-trichloro-2,2-ln'8-(p-bromophenyl)cthanc, m.p. 144° 
(107), 139-141° (108); note that this prod, with ale. KOH loses IIC1, giving (82% yield 

(107) (108)) l J l-dichloro-2,2-Ws-(p'bromophenyl)cthylcnc, m.p. 123.5° (167), 119-120° 

(108) .l 

With iodobenzene. [The corbinol to bo expected from G with iodobcnzcnc (1 mole) + 
cone. H 2 SO 4 has not been reported.] 

[However, G with iodobenzene (2 moles) -f cone. HiSO* gives (165) 1,1,1-trichlaro 
2,2-Ws-(p-iodophcnyl)ethane, m.p. 172° (155).] 


Behavior of 0 with OhUanic HranoxT Compounds 
With Alcohols 

General. Sinco C is an aldehyde, it may be expected (at least with the assistance of 
a condensing agent such as dry IIC1) to react with 1 rnolo of an alcohol to yield the cor- 
responding hcmiacctal, CCl 3 .CII(OII)R, with 2 moles of an alcohol to give the correspond- 
ing acetal, CC 1 j.CII(OR) 2 , particularly since both these types of products aro well known. 

However, the special influence of the — CCI 3 group becomes apparent in this reaction 
and only tho first typo (hcmiacctals) aro usually obtained by direct condensation, the 
latter (acetals) being obtained indirectly. Moreover, members of tho first group (hemi- 
acctals) arc formed with extreme case (oven in absence of condensing agents) 00 that, by 
analogy to tho combination of chloral with water to give chloral hydrato (3:1270), they 
aro gcncrically designated as chloral alcoholatcs; c.g,, chloral methylalcoholatc, chloral 
cthylalcoholato, etc. Corresponding reaction of several molecules of cldoral with multi- 
hydrio alcohols can also occur as illustrated below. 

Tho formation of these chloralalcoholatcs is profoundly influenced by conditions (es- 
pecially tho Bolvcnt (109)); furthermore, they readily dissociate into their original com- 
ponents on heating and, therefore, on heating in other alcohols (170) (171) or orthoformatc 
esters of other alcohols (170) suffer reactions involving redistribution of the various alkyl 
radicals. 

With monohydric alcohols. Although reaction of 0 with all possible monohydric alcohols 
obviously cannot bo included here, the following examples will serve to exemplify th° 
reaction. 

With methyl alcohol. [G with McOII (1:0120) (1 mole) gives (171) (172) (173) (174), 
trichloroacetaldchydo monomcthylacctal (chloral methylalcoholatc), hygroscopic ndls., 
m.p. abt. 50° (172), 38° (171), b.p. 11G° (173), 100° (172), 98° (174) (eorresp. carbamate, 
m.p. 121° (175)). — Note that trichloroacetaldchydo dimcthylacctal, CCh.CII (OCHt)i 
[Boll. 1-621, Ij-(081)] r b.p. 183.2° cor. (17G), 68-09° at 10 mm. (177), is obtd. by indirect 
means; noto incidentally that this acetal is isomeric with butyrchloral hydrate (3:100 j ) 
and with chloral cthylalcoholato (3:0800).] 

With ethyl alcohol. [£ with EtOII (1 : 0130) gives trichloroacetaldchydo monocthylacctai 
(chloral cthylalcoholato) (3:0800), q.v. for details. For tho eorresp. acetal, viz., trichloro- 
acctaldchydo diethylacctal, CCb.CHCOCalUh, b.p. 204°, eco its own text as 3:0317. 
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JPtfA n-propyl alcohol. (C with n-PrOH (1:6150) (178) (171) (170), or with NaO-n-Pr 
(179) or chloral hydrate (3:1270) with n-PrOH (1:G150) (170) gives (yields: 90% (178), 
77-90% (170)) trichloroacctaldehyde n-propylhemiacctal (chloral n-propylalcoholatc), 
liquid, b.p. 119-121* at 742.4 mm. (170), 120-122* (178), - 1.2990 (170), ng - 

|,4622. (Note that the corrcsp. trichloroacctaldehyde di-n-propylacctal is unreported.)) 

With isopropyl alcohol. (0 with iso-PrOII (1:0135) (178) (171) gives trichloroacctalde- 
hydo jsopropylhcmiacctnl (chloral isopropylalcoholate), m.p. 47° (178), 45° (171); bp. 
J0S° (178) (note tliat the corrcsp trichloroacctaldehyde di-isopropyla octal is unreported).) 

With n-butyl alcohol. (C with n-BuQII (1.G180) gives (171) (179) (170) trichloro- 
acctaldehyde n-butylhcmiacctal (chloroal n-hu ly lal eoh olatc ) (3:08-13), m.p. 40-50° (ISO), 
49° (171) (170), h p. 120-130° at 742 mm. (170) (note that corrcsp. trichloroacctaldehyde 
di-n-butylacctal is unrcported).l 

ll'ith isobutyl alcohol. (C with iso-BuOIl (1 : G1C5) gives (180) trichloroacctaldehyde 
isobutylhemiacetal (chloral isobutylalcoholate), liquid, b.p. 122° without dccompn. (180); 
note that trichloroacctaldehyde di-isobutylacetal, b.p. 211.8° at 7G0 mm. (181), has been 
prepared indirectly).) 

IPilh sec-butyl alcohol. (C with but*nol-2 (1:C155) gives (180) (171) trichloroacctalde- 
hyde *cc-butylhcmiacctal (chloral recdiutyl&Icoholatc), m.p. 12° (171), b.p. 120-121° 
(180), note that the corrcsp. trichloroacctaldehyde di-acc-butylacctal is unreported.) 

IPiiA terJiutyl alcohol. [C with fcr-butyl ale. (1 : Cl 40) gives (171) trichloroacctaldehyde 
f er-bu t y Ihc miacclal (chloral fer-butylalcohoUte), mp. 43“ (171) (note that tho corrcsp. 
trichloroacctaldehyde didcr-butylacetal is unreported).) 

IPith other monohydne alcohols. (For analogous formn. of hcmiacctals from 0 with 
isoamyl ale. (1:6200) (160), with fer-AmOH (1:G1C0) (171), with allyl ale. (1:0145) (99), 
with n -octyl ale. (1:6255) (171), with bensyl ale. (1:&180) (171), with cinnamyl ale. 
(1:5920) (171), with mcthyl-ncopcntyl-carbmol (182), qr with 0,0,0-trichlorodcr-butyl 
alcohol (*' Chloretonc *') (3:2GC2) (183) sec indie, refs.) 

With dihydric alcohols, ll’ith ethylene glycol. (C (1 mole) with ethylene glycol (1 : 5165) 
(1 mole) nt 0° for 2 weeks gives (1S-1) cf. (185) trichloroacctaldehyde (0-hydroxycthyl)- 
hcmiarctal ("chloral cthylcncgljcolate "), m.p. 50-51° (151); 42° (185); note that this 
product with cone. HjSOi on atdg. or htg. lcwcs 1 1I S 0 with nng closure to the cyclic acetal, 
2-(tnchloromrlhyl)-l r 3*dioxoUne, m.p. 40° (151). — However, C (2 moles) with ethylene 
glycol (1:6165) (l mole) gives (186) ef. (185) ethylene gljcol l,2-5i#-(/t,0,0-trichlaro*<*- 
hjdroxjTlhjl) ether, which on distn. at ord. press. also gives (186) the above 2-(trichloro* 
methyl )-l ,3-<linxolane, m.p. 42° (186).) 

With rolyhydric alcohols. Il’idi pfycrrol. (For behavior of 0 with gljccrol (1:0510) 

W'llA erythrilol. (For liehavior of C with crythritol (1 :5S25) roe (186).) 

IPjtA ronmit cnrMyiratfi C combines with various polyhydroxy compounds of the 
carlwhydral* ly|»* to give rn-lurt* collectively dodgnated as chloraloses. Such combina- 
tions fan I* effected with j**n tores or hetores, with various stereoisomers within any euch 
group, and more than one mok-cul^ of chloral pnr mole of carl ^hydrate is sometimes 
involved. In the light of modem work these chloraWs an* prolwbly cyclic acetals. 
AlUimigh rjisee cannot here 1«* uken for an extensive record, the following comments will 
rerve as starting points for further exploration. 


Tl^ mret important ehlonW is that derived from d-glucw and often indexed „ 
T... <4 1 U, conn-amd , it ., ^ 

rlueofU.tfwhwc; for i mortar. t »t u he* of thnr structures *ee (1ST) (IKS) For fl r 
A-»vWU>faJ»e*re<W>) •' 'waiuuyof 


l or imj-ortant (but rhW) factual data on clJmolcsm kx- ( 190 ) (191) (jyo). 
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Behavior with Organic Acids 
With Acids Containing No Other Functional Group 

[For behavior of G with AcOH in pres, of AIClj see (153); with Hg(QAc )2 -f ethylene 
in ale. soln. giving a prod, possibly having the structure CCI 3 .CH (OC 2 H 5 ) (OCH 2 CH 2 - 
HgOAc) see (215).) 

[Note that C is able to add to its carbonyl group a reactive H atom derived from certain 
acids [e.g., G with malonic acid (1:0480) in AcOH at 100° for 40 hrs. (216) cf. (217), or 
in pyridine at 100° for 2 hrs. (67.5% yield (218)) cf. (219), or chloral hydrate (3:1270) -f 
malonic acid (1:0480) -f pyridine at 100° (220) gives (note loss of CO 2 ) 7 , 7 , 7 -trichloro- 
0 -hydroxy-n-butyric acid [Beil. III-310, IIIi-(117), IIIz-{221)], m.p. 118-119° (217) (218), 
118.5° (216) (note hydrate, m.p. 52-54° (218)); note also that by further elimination of 
H 2 O (e.g., with AcaO + NaOAe (217)) this prod, yields 7 , 7 , 7 -trichIorocrotonic acid [Beil. 
11-418, Hi- (190), IM397)], m -P- 113-114° (217).] 

[Similarly, C adds one of the a H atoms from succinic acid (1:0530): e.g., C with di- 
sodium succinate + AcsO yields an intangible intermediate which suffers two types of 
further change, on one hand losing H 2 0 to give trichloromethylparaconic acid (/3-carboty- 
7 -trichloromethyW-butyrolactone) [Beil. XVIII-372], and on the other suffering hydrolysis 
of its — CCI 3 group to give isocitric acid (a-hydroxypropane-a, 0 , 7 -tricarboxylic acid) 
[Beil. IH-555, IIl 2 -( 359 )]; for details of execution of these reactions see (221).] 

With a-Hydroxy Acids 

Condensation of C (or its hydrate) with acids containing an o-hydroxy group leads to 
the formation of products genetically designated as " chloralides these are ether-esters 
comprising position-5 substitution products of the true parent 2-(trichloromethyl)-l,3- 
dioxoIanone-4 (from a-hydroxyacetic acid) and are not to be confused with the specific 
compound ** chlornlide ” (3:3510) obtd. from C with H 2 SO|. With true chloralides above 
the initial parent, two geometrically isomeric forms ate possible. 

With a-hydroxyacetic acid. [G with glycolic acid (1:0430) in s.t. at 120-130° for 2 
days gives (224) 2-(tnchloromethyI)-l,3-dioxolanone-4 (“glycolic acid chloralide ’’) 
[BeU. XIX-103], m.p. 41^2°.] . . 
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(228), 70-71° (231), 50-00° (227); note that this disagreement of m.p. 'a may be due to 
mixtures of possible cis-trans stereoisomers.) 

With benzilic acid. [C with benzilic acid (1:0770) in s.t. at 160-1 65° for 5 hrs. gives 
(231) 2 -(tnchloromethyl)- 5 , 5 -diphenyl-l, 3 -dioxoIanone ~4 (“benzilic acid chloralide ”), 
m.p. 70°. Note that an analogous prod, has been reported (232) from chloral hydrate 
(3:1270) with thiobenzilic acid, (CbH 5 )jC (SH) COO H in AcOH + HC1 gas.) 

With tartaric acid. (Since this acid is twice an a-hydroxy acid it reacts with 2 moles 
of C forming a cbchlorahde of compn. Cs^OeCl#: e g., C with d-tartaric acid (1 • 0525) at 
150° (224), or chloral hydrate (3:1270) with d-tartanc acid (1:0525) (227) (228) (229) 
(230) (231) or d,i-tartaric acid (1:0550) (227) (228) gives “ tartanc acid dichloralide” 
[Beil. XLX-449], m.p. 213-215° (229); 164^166° (227), 161-162° (231), 161° (229), 160° 
(228), 150-161° (227); 123-130° (228), 122-124° (224), 116-118° (227). Note that this 
product should exist in three stereoisomerie forms (230), and the three groups of m.p.’s 
above given may represent this expectation ) 

With mucic acid. This acid combines with 3 moles of chloral hydrate to give a prod, 
commonly called a “trichlorahde ”, note, however, that it is undoubtedly a dichloralide 
which has further condensed at its two free OH groups with a third molecule of chloral 
(e.g., chloral hydrate (3:1270) with mucic acid (1-0845) + H 2 SO 4 gives (228) (229) a 
** trichloralide,” m.p. 200-201° (228), 198° (229), 174-175° (229); doubtless these represent 
at least two Btereoiaomeric forms]. 


With Phenolic Acids (or Their Ethers ) 

In condensation of C (or its hydrate) with phenolic acids, the latter behave like carboxy- 
substituted phenols; two senes of products result according to whether one or two moles 
of carboxy-phenol arc involved per mole of chloral. To assist in recognizing this, analogy, 
the several products are here named as substituted carbinols or ethanes just as was done 
above in the behavior of C with phenols (q.v.). Since the methyl ethers of these phenolic 
acids in general behave similarly, they are associated below with the corresponding phenolic 
acids. 

With o-phenolic acids. With o-hydroxybcnzoic acid. (Chloral hydrate (3:1270) with 
salicylic acid (1:0780) + cone. H 2 SO 4 gives (233) cf. (234) some 1,1,1-trichloromethyl- 
(4-hydroxy-3-carboxyphenyl)-carbmol, rap. 180-182° (233), but main prod, is 1,1,1- 
trichloro-2,2-Ws-(4-hydroxy-3-carboxyphcnyl)ethane, m.p. 290-292° (corresp. diacetate 
m.p. 207-209° (233)).] 


With o-methoxybenzoic acid. (Chloral hydrate (3:1270) with 0 - methoxybenzoic acid 
(1:0685) + cone. H 2 SOi gives (yields: 45% (234), 25% (235)) l,l,l-trichloro-(4-metboxy- 
3-carboxyphcnyl)'Carbinol, m p. 224° (234), 210° (235), some sulfonation also occurrim? 
(235).] 

With 2-hydroxy-3-methylbemoic acid. (Chloral hydrate (3:1270) with o-cresotic acid 
(Beil. X-220, Xi-(96)] + cone. H 2 SO 4 gives (23G) l,l,l-trichloro-2,2-5w-(4-bydroxy-3- 
methyl-5'carboxyphcnyl)ethane, m.p. 283-285° (230): note that the corresp. carbinol 
to be expected from chloral hydrate + l mole o-crcsotic acid is unreported.] 

Wilh S-hydroxy-A-methylbemoic acid. [Chloral hydrate (3:1270) with rn-cresotic acid 
{Beil. X-233, Xi-(IOO)] is complex and disputed; for discussion see (236) (237) (238) (239) 
— For behavior of G with 2-methoxy-4-methylbenzoic acid see also ( 241 ).] 

With 2-hydroxyS-methylbenzoic acid. (Chloral hydrate (3:1270) with p-cresotic acid 
(Bed. X-227, Xi-COS)] + cone. H 2 SO 4 gives (236) a prod, of compn. CuHsOtCle (2,4-tis- 
(tnchloromcthy 1 )-0-mcthy H ,3-benzdioxm'8-carboxylic acid), m.p. 285-286° dec derived 
from 2 moles chloral hydrate -f 1 mole p~cresotic add.] 
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With 2-hydrozy-S-naphlhoic acid. (For behavior of chloral hydrate (3: 1270) with 2- 
hydroxy-3-naphthoic acid (1:GS50) -f~ cone. H2SO4 see {242}.] 

With m-phenolic acids (or their ethers). Condensation of C or its hydrate with m- 
phenolic acids leads generally to substituted phthalides. 

With m-hydroxybenzoic acid. [Chloral hydrate (3:1270) with m-hydroxybenzoic add 
(1:0825) + cone. HjSO* gives {243} (244) 3-(trichloromethyl)-6-hydroxyphthaI:de 
[Beil. XVIH-20], m.p. 199-200° (244), 197-193° (243).— Note that chloral hydrate 
(3:1270) with ethyl m-methoxy benzoate (1:4131) + cone. H2SO4 gives (243) (245) 3- 
(trichloromethyl)-6-methoxyphthalide [Beil. XVIH-20], m.p. 135° (243) (245), which by 
alk. hydrol. of the — CCIj group gives (243) (245) 6-methoxyphthalide-3-carboxyIic add 
[Beil. XVm-525], m.p. 170° (245), 169-170° (243).] 

With 2-ch loro-8-h ydroxybenzo ic acid. [Chloral hydrate (3 : 1270) with 2-chIoro-3-hydroxy- 
beozoic acid (3:4395) + cone. H2SO4 gives (246) 3-(trichloromethyI)-7-chloro4>- 
hydroxyphthalide, m.p. 195.5-196°.] 

With 4-melhylS-hydroxybenzoic acid. [Chloral hydrate (3:1270) with 4-methyl-3- 
hydroxy benzoic acid [BeiL X-237] + cone. H2SO4 gives (247) 3-(trichloromethyl)-S- 
methyl-6-hy droxyph thali de, m.p. 232° (247). — Similarly, chloral hydrate (3:1270) with 
4-methyl-3-methoxybenzoic acid -f cone. H;SOi gives (247) 3-(trichloromethyl)-5-methyl- 
6-methoxyphthalide, m.p. 132° (247) ] 

With 3,4,5-trihydroxybenzoic aad. [Chloral hydrate (3:1270) with gallic acid (1:0875) 
+ cone. H2SO4 gives (236) according to conditions three different products: with excess 
of gallic acid prod, is 3-(trichloromethyl)-4,5,6-trihydroxyphthalide, m p. 210-212° (236J, 
for further reactions of which see (236) (248); with excess chloral, however, the reaction 
gives two other materials (236). — Note that chloral hydrate (3:1270) with 3,4,5-tri- 
methoxy benzoic acid (gallic acid trimethyl ether) [ BeiL X-481, Xi- (240)} + cone. HjSCh 
(249) (250) (251), or with methyl 3, 4,5-trimethoxy benzoate (methyl gallate trimethyl 
ether) [Beil. X-484, Xi-(242)] (252), gives (56% yield (249)) 3-(trichloromethyl}-4,5,6* 
trimethoxyphthahde [Beil. XVm x -(3S9)], m.p. 76-77° (249), 71-72° (250), 70-71° (252) 
(note also that during condensation some demethylation may occur (253), avoided by 
(251)); this prod, by hydrolysis of the trichloromethyl group yields 4,5,6-trimethaxy- 
phthalide-3-carboxylic acid [Beil. XVIIIi-(544)], m.p. 147-149° (249), 147-145° (250), 
147° (251), 146-149° (254), 142-143° (252).] 

With /-phenolic acids (or their ethers). With p-hydrcaybenzoic acid. [Chloral hydrate 
(3:1270) (3 moles) with p-hydroxybenzoic acid (1:0340) (1 mole) -f- cone. H2SO1 
at room temp, for 3 days condenses giving (31% yield on the acid (255)) 2,4-his- (trichloro* 
methyI)benzodioxin-l,3-carboxylic acid-6, in.p. 225 5-226.5° (255); for further related 
reactions of this prod, see (256); for further generally similar work in benzodioxin senes 
see- (257) (258); note that neither the substituted carbinol nor the substituted ethane 
corresp. to the behavior of o-hydroxybenzoic acid (see above) under similar conditions 
is reported ] 

With p-methoxybemoic acid. [Chloral hydrate (3:1270) with p-anisic acid (1:0805) 
+ cone. H2SO4 reacts in a 1 : 1 ratio (note difference from 2 : 1 ratio in preceding paragraph) 
giving (259) cf. (235) tri chlorome thyl- (2-me th oxy-5-carboxyphenyl ) -carbinol, m.p. I!® - 
199° (259); note that the earlier product (235) was impure.] 

With 4-hydroxyS, 5-dimelhoxybenzoic acid. [Chloral hydrate (3:1270) with ayringic 
acid (1:0830) + tone. H2SO4 gives (86% yield (253)) 3-(trichloromethyl)-5-hydr0xy-4,6' 
diraethoxyphtbalide, m.p. 172-173“ (253).] 

With keto acids (see also below under behavior with esters of organic acids). 

With levulinic acid. [0 (1 mole) with /9-acetopropionic acid (Ievulinic acid) (1 :040a) 
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(312) (corresp. acetate, b.p. 156-157° at 685 mm.; corresp. benzoate 
m. (312}), but whether the material still unaccounted for represents 
(3:5775) from reduction of C has not been reported.] 

> with n-BuMgBr in ether gives (34-36% yield {312}) the carbinol 
, l-tncblorohexanol-2 [Beil. Is-(438)], b.p. 108° at 673 nun., D 20 =* 
etate, b.p 157-158° at 684 mm.; corresp. benzoate, b.p. 182-183° 
riiethcr the material still unaccounted for represents 2.2,2-trichloro- 
reduction of C has never been reported.] 

■ K cpds [C with n-AmMgBr (313) or with n-HexMgBr {313} in 
actively 50-61% and 56-69%) the reduction product, 2,2,2-tri- 
); the corresponding carbinols to be expected by addition are 

compounds. With C&H $MgX. [C with CeHsMgBr in ether 
l}) (315) the expected tnchloromethyl-phenyl-carbmol [Beil. 
17° {155}, b.p 145° at 15 mm. (155) (corresp. acetate, mp. 87.5° 
mp, 97.5° (155); corresp. p-nitrobenzoate, m-p. 109° (156)).] 
npounds. With CtHfjCHzMgX cpds. [0 with CsHfcCHjMgCl 
IgBr (166) gives both addition (309) (310) (166) and reduction 
rrmcr trichloromethyl-benzyl-carbinol, b p. 158-160° at 18 nun. 
p. 116-111° (166), 109-110° (309)), together with a very small 
hlorocthanol-1 (3:5775).] 

x£*. lC with cyclohexyl MgBr (314) (316) in ether is claimed 
trichloromethyl-cyclohexyl-carbinol, bp. 119-121° at 15 mm., 
0 (corresp. acetate, bp. 173° at 680 mm., corresp. benzoate, 
nd also (42% yield (314)) 2,2,2-tnchlorocthanoM (3:5775).] 
[For behavior of C with the RMgX cpds. from 0-phenylethyl 
-omidc, and 5-phcnylbutyl bromide where the reaction appears 
see (317).] 

EiiAVion wrrn HCN (on Its Salts) 

with strong aq. HCN refluxed several days (318) or chloral 
'6-12% HCN (319} (320} or with aq. 15% HCN ins.t. at 100° 
is (7 1 % yield (321)) 0,0,ff-tri(;hloro-a-hydroxypropionitrilc *= 
-al cyanohydrin [Beil. 111-288, Hlr(lll), IIIr(210)), m.p. 
•orresp. benzoate, m.p. 46^1* (323)); this prod, upon partial 
gives (324) trichlorolactamidc [Beil. 111-288, IIIj-(lll), 
). or on complete hydrolysis with cone. HC1 (321) (318) (320) 
il. III-2S0, Illi'(lll), IIIj-(210)], very sol. aq., but cryst, 
'*)•] 

rith McOH/KCN gives within 1 min. (8-1% yield (131)) 
m);_C with KtOIl/KCN similarly gives (SS% yield (131)) 
0; C with n-propyl nlc./KCN similarly gives (70% yield 
tc (3:G000); f or extensive discussion of this reaction eeo 

ct chloral hydrate (3:1270) with KCN in CeH 8 see (326): 
*70) With NaCX + CaCOj as directed (32S) is an important 
iM) of dichloroaectic arid (3:G20S) q.v.: note also that 
H»OH + KCN in ether as directed (329) gives (65-78% 
•ider the acid (3: 620S) ) 
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Behavior with Diazomethane 

[G <309) <330) <331) or chloral hydrate (3:1270) <332) gives (yields: 61% <330), 4S% 
(309), 47.5% (332)) 3, 3,3-trichloro-l, 2-epoxypropane (3:5760) q.v.] 

Behavior "with Amines 

With primary aromatic amines. With aniline. [C with aniline <333) <334), or chloral 
hydrate (3:1270) with aniline in aq. (334), gives l,l,l-trichloro-2,2-dianilinoethane 
(0,/3,i8-trichloroethylidene)di-aniline (Beil. XII-187, XIIi-(168)J, pr. from ether/ala, 
m.p. 107-108° (335), 107.5° <334), 100-101° <333). — Note that the addition product to 
be expected from 1 mole 0 with 1 mole aniline has not itself been isolated (except as a 
molecular compound with chloral hydrate (336)) since it appears to react immediately 
with a second mole of aniline to give the above-indicated prod.] 

With aniline + hydroxylamine. [Chloral hydrate (3:1270) (1 mole) with aniline (1 
mole) + NH2OH.HCI (3 moles) + HCI -f- NasSO* in aq. soln. as directed gives (80-91% 
yield (337J) cf. (338) (339) isonitrosoacetanilide [Beil. XIIi- (275)1, m.p. 175° dec. {337} 
(338) (339). — Note that this product with cone. HzSO< (337) (340) gives (71-78% yield 
(337)) indigo; for extension of the method to use of other amines (and ultimately substi- 
tuted indigos) see (338) (341) (345).! 

With other primary aromatic amines. The condensation of C or of chloral hydrate 
(3:1270) with many other primary aromatic amines and diamines has been studied but 
cannot be detailed here Ifor extensive review and discussion see (336) (334) (335) (312) 
(343) (344) (403)]. w . 

With secondary aromatic amines. With N-alkylanilirus. [Chloral hydrate (3:1270) 
with N-methylaniline on warming gives (346) trichloromethyl-(p-metbylaminophenyl)- 
carbinol [Beil. XIII-628], mp. 112° dec.; similarly, chloral hydrate (3:1270) with A r - 
ethylaniline on warming gives (346) tri chi orometbyl- (p-ethy laminophcny I) -carb&ol 
[Beil. XIII-628], m.p. 98°.] 

With N~alkyl-o-toluidines. [Chloral hydrate (3:1270) with Af-methyl-o-toluidine + 
ZnCfe gives (347) trichloromethyl-(4-n\ethylanuno-3-mcthylpbenyl)-carbinoI, mp. 104- 
105°; similarly, chloral hydrate (3:1270) with A-ethyl-o-tol uidine + ZnCh gives (349) 
trichloromethyl-(4-ethylammo-3-methyIphcnyl)-carbinol, m.p. 107“ (for studies of nitra- 
tion (348) and bromination (349) of these two products see indie, refs.).] 

With tertiary aromatic amines. With N,N-dialkylanilines. [C with W,N-dimethyl- 
aniline in phenol at room temp. (350) or chloral hydrate with A7,7V-dimelhylaniline + 
ZnCl2 on stdg. (351) (352) gives trichloromethyl-(p-dimethylaminophenyl)-carbin°i 
[Beil. XIII-628], mp. 111° dec. (352) (corresp. carbinyl acetate, mp. 84-85° (352)) (f° r 
study of nitration of this prod, see (348)).] 

Behavior with Artuiydrazines 

With phenylhydrazine. [C with phenylhydrazine or chloral hydrate (3:1270) with 
aq. phenylhydrazine salts reacts (353) vigorously, but the products formed have not 
been unambiguously characterized (see also below) -1 

With p -ni troph enylhy drazin e. [Chloral hydrate (3:1270) (large excess) with p-niho* 
phenylhydrazine in AcOH at 100° for 10 min. undergoes a series of reactions resulting 
(354) in a chlorine-free prod., m.p. 22S°, regarded (354) as l-(p-nitrophenyl)-3,5-dihydroxy- 
pyrazolone-4- (p-nitrophenylhydrazone).] . 

With 2,4-dinitrophenylhydrazine. [Chloral hydrate (3:1270) with 2,4-dinitrophenyl* 
hydrazine gives according to conditions either or both (355) glyoxylic acid p-nitropbenyl- 
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hydmonc, dihydratc from aq., m.p. 191° (355); anhydrous, m.p. 194-195° (355), 190° 
(356), or chloroglyoxal 6w-(2,4-dinitrophcnylhydrazonc), m.p. 278° (355).] 

With various halogenated hydrazines. Owing to the violence with which the product 
initially formed decomposes, the behavior of C with phenylhydrazine (see also above) has 
been little studied. With halogenated phcnylhydrazines the decomposition i3 more 
moderate and has been extensively examined. The nature of the products has been found 
to depend mainly upon the solvent medium: thus in alcohols the principal product is the 
corresponding substituted phenylhydrazone of the appropriate alkyl glyoxylate; in water 
or AcOH, however, loss of both H2O and HC1 occurs leading to formation of the cor- 
responding a,a-dichloro-0-ary laz octhy lenes. 

[Chloral hydrate (1 mole) (3:1270) with 2,4-dichlorophenylhydrazinc in ethyl ale. at 
00° gives (100% yield (357)) ethyl glyoxylate 2,4-dichlorophenylhydrnzonc, yellow pr., 
m.p 121.5°, note that other ales. (357) give corresp. esters. — However, chloral hydrate 
(1 mole) (3 . 1270) with 2,4-diclilorophenylhydrazine (1 mole) in AcOH at 80° (or in presence 
of NaOAc at 60°) gives (357) «, a-dichloro-0- (2 ,4-di chlorobcnzencazo)e thylene, red pr. 
from ale., m.p. 84.5°.] 

[For completely analogous behavior of chloral hydrate (3:1270) with other halogenated 
phcnylhydrazines, such as 2,5-dichlorophenylhydrazine (35S), 2,4,5-trichlorophcnyl- 
hydrazmc (358), 2,4,0-trichlorophcnylhydrazme (359), 2,4,6-tribromophenyIhydrazine 

(359) , 3-bromo-4-mcthylphenylhydrazinc (360), or 3,5-dibromo-4-methylphenylhydrazinc 

(360) , see indie refs! — Note that a generally analogous behavior toward halogenated 
arylhydrazincs is shown by butyrchloral (3:5910) q.v. and by tribromoacctaldehyde 
(broroal).] 

Behavior with Amides 

0 with compounds of the amide type readily undergoes an addition reaction leading to 
products of the general form CClj CH (OH).NH.CO.R. 


With Aliphatic Monamides 

With formamlde. [0 (1 mole) with formnmido (1 mole) on stdg. gives (361) (362) an 
addition prod., cldoral/ormamidc, CClj CII(OH).NH.CHO [Beil. 11-27, 11^(21) II*- 
(37)], m.p. 121-126° (363), 118° (362), 115-116° (361); note that this product has in the 
literature often been confused with the isomeric 0,0,0-trichloroethyl carbamate CC1 
CHjO.CO.NHj (“Voluntal”) [sec also under £,0,0-trich]orocthy) alcohol (3:5775)} 
Note nl«o that chlomlformamidc with aq. NaOH -f Ac-0 (362) or with aq. NaOH 4- 
BzCl (361) cf. (362) undergoes bimolccular condensation with loss of HjO giving anhvdm. 
cldoralformamide [CClj.Cn (NH.CHO)kO, m.p. 19-1.5-195° (362), 193° (364),] * 

With acetamide. [0 (1 mole) with acetamide (1 mole) (72) (172), or chloral hvdr te 
(3:1270) (1 mole) with acetamide (1 mole), or chlomlammonia with AcCl or Ac-0 /1001 
gives chloralaectamide [Beil. 11-179, IIr(81)], m.p. 158-159° (362), 158° (1721 iv» iS 
(72), 156* (12S); this prod, with aq. NaOH + AtsO undergoes bimolecular w* * 
>ielding (362) ef (369) anhydrochloralacetamide, ICClj CII(NH.C0.CH*lI*O 
213° (362), 207* (364). — For study of reduction of chloralaectamide sec j 2 ~ 

With higher mononmides. (For analogous condensation of 0 with pronio * -a • 
butyramtde, n-voleramide, n-caproamide, n-caprylamide, and phenylacctlmiT* ^ 
with study of reduction of the several products sec (367) cf. (369).] !ae to 8 st ber 

H’lA Aromatic Monoamidts 

With benumlde. [C (1 mole) with iKnzamide (1 mole) (172) (pi ^ 
hydrate (3:1270) with bcnzonilrilc + dry II Cl (36S) gives chloralU " • 1 ' crci fc r al 

™ocnzamj<fe [Beil Cf- 
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200, DCr(lOl)], ro.p. 150-151° (72), 150° (362), 140° (172) (368); this product with aq 
NaOH + BzCl or AoiO gives (362) by dehydrative bimolecular condensation anhydro 
chloralbenzaraide, known (362} in two forms, higher-melting form, m.p. 190-200°, and 
lower-melting form, m.p. 137-138°. — For study of reduction of chloralbenzamide ece 
(366) cf. (369).] 

With toluamides. (For condensation of C with o-, m~, and p-toluamides see (370); for 
the behavior of the products with PC1$ sec (371).] > 

With salicylamide. [C with salicylaraidc on wanning directly (372) or in CHCb (373) 
gives chloralsalicylamide, sintering at 117° and melting about 10° higher (372); for the 
corrcsp. anhydro compound (cf. above), m.p. 174-175°, see (369); for studies of chloral* 
salicylamide on chlorination (374), bromination (375), or nitration (375) see indie, refs] 
With amides of various substituted salicylic acids. [For behavior of C with the amides 
of 3-chlorosalicylic acid (3:4745), 5-chlorosalicylic acid (3:4705), and 3,5-dichlorosalicyhc 
acid (3:4935) see (374) (376) (377); for behavior of C with amides of various nitrosalicylic 
acids (378) or various aminosalicylic acids (379) see indie, refs.] 

With o-aminobenzamide (anthranilamide). [For behavior of C with antbnmilamide 
and its relatives see (380).] 


With Amides of Dibasic Adds 

Note that two scries of products arc formed. « 

With urea. [Chloral hydrate (3:1270) (1 mole) with urea (2 moles) in aq. soln. on 
stdg. 3 days at room temp, gives (66% yield (381)) (382) cf. (172) chloralurea, N-(0,0,P- 
trichloro-a-hydroxyethyl)urea [Beil. III-59, IIIi-(27)j, cryst. from MeOH/CeHs (381) or 
EtOH/CflHe 1:3 (382), m.p. 150° dec. (381) (382). — However, chloral hydrate (3:1270) 
(2 moles) with urea (1 mole) in aq. HC1 at room temp, for 3 days gives (71% yield (381)) 
(382) cf. (383) dichloralurca [Beil. III-60, III r (27), III 2 -(49)I' f cryst. from aq. ale., mp- 
196° (381), 194° dec. (382), 190° (172).] 

With thiourea. [For behavior of C with thiourea see (383).] 

With various substituted ureas. With monosubsiituted ureas. [Chloral hydrate (3:1270) 
(2 moles) with N-mcthylurea (1 mole) in aq. soln. at room temp, gives (384) 
JV-mcthyl-W'-(0,0,0-trichloro-a-hydroxyethyl) urea, m.p. 140° dec. (384). — Chloral 
hydrate (3:1270) with iV-ethylurea behaves in analogous fashion (384). — Chloral hydrate 
(3:1270) (2J£ moles) with W-phenylurea in aq. HC1 gives (84% yield (382)) 

N -phenyl- A'- (/3, 0, 0-tri chloro-a-hy d roxy ethyl ) urea, m.p. 142“ dec. (382). — For corresp. 
behavior of chloral hydrate (3:1270) with JV-o-tolylurea, JV-p-tolylurea, JV-m-nitrophenyl' 
urea, and N-p-nitrophenylurea see (385).] 

With disubsliluted ureas. [Chloral hydrate (3:1270) with W,W-dimethylurea gives 
(384) cf. (38G) N, iV-dime thy 1- A '- (0,0,/3-tri chi oro-a-hyd roxyethy 1 ) u rea, cryst. from aq 
as monobydratc, m.p. 74“ dec. (384) (386), which becomes anhydrous on stdg., cryst. from 
ale., m.p. 157“ dec. (384), 156° (386). — For analogous behavior of C with N, W-di ethyl urea 
giving prod., m.p. 146° dec. (384), 142° (386), see indie, refs. — C with W, jV’-diphenylurea 
gives analogous prod., m.p. 170° dec. (384).] 

With amides of other dibasic acids. [For generally analogous behavior of C with oxarcio e 
(384), malonamide (384) (369), succinamide (369), and their relatives see indie, refs.] 

With Urethanes 

With ethyl carbamate. (C with ethyl carbamate ("urethane”) in cone. HC1 0 ves 
(387) (388) ethyl A- 0?,/9, 0-tri chloro-«-hy dr oxy ct hyl ) carbamate (" chloral urethane ”) 
IBeil. III-24, IIIi-(12), Hit- (22)], m.p. 103° (362) (388). -—This product on htg. alone or 
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in aq. at 100° regenerates (388) chloral and ethyl carbamate. — With AcCI under reflux 
it gives (80% yield (387)) the corresp. acetate, m.p. 47-49°, b-p. 165° at 15 mm. (387). — 
With aq. NaOH + Ac>0 (362) (387) or with aq. KOH + BzCl (364) chloralurethane 
undergoes dehydrativc bimolecular condensation yielding nnhydro-chloralurethane (Beil. 
IIlx-12], which exists in both high-melting (161-162°) and low-melting (140-150°) forms 

( 362)4 

With Other alkyl carbamates. [For generally analogous behavior of C with methyl 
carbamate (362), fl-propyl carbamate (389), isobutyl carbamate (389), isoamyl carbamate 
(362), and menthyl carbamate (362) sec mdic. refs.) 

(g> preliminary tests for C: Owing to the length of the text of this compound, a brief 
summary of the tests most significant as preliminary' indications is given here; for 
details refer back as indicated and also see chloral hydrate (3 : 1270). 

C reduces NHs/AgNOj and Folding's soln. but only on warming (see above under 
oxidn of C). — C gives fuchsin-aldehyde test with Schiff's reagent (but chloral hydrate 
(3 1270) docs not). — C with cone. H2SO4 readily polymerizes (see above under 
polymerization of C). — C with aq. or ale. alkali on wanning undergoes hydrolytic 
cleavage to CHClj (3-5050) -f alkali formate (sec above under behavior of 6 with 
alkalies); therefore, C with ale. alkali + anihne gives characteristic odor of phenyl 
isocyanide. 

Trichloroacetaldioxime: m.p. 56° (135). (See above under behavior of C with 

hydroxylamine.) 

Trichloroacetaldehyde phenylhydrazone: unreported. (Sec above under behavior 

of C with arylhytlrazines.] 

Trichloroacetaldehyde /-nitrophenylhydrazone: unreported. [See above under 

behavior of C with arylhydrazmes ) 

Trichloroacetaldehyde 2,4-dinitrophenyIhydrazone: a prod, of m.p. 131° has been 

claimed (390) but could not be confirmed (391). [See also above under behavior of 
C with arylhydrazmes.] 

Trichloroacetaldehyde semicarbazone: unreported. [Note that chloral hydrate 

(3:1270) with scmicarbazidc in aq. (392) (394) cf. (393) or chloral ethylalcoholate 
(3:0860) with scmicarbazidc in ale. (392) gives an addn. prod., m p. 90°, which on 
boilg. with oq- yields (392) glyoxylio acid semicarbazone [Beil. III-G00, IIIi-(2Q9) 
lHr(389)], m.p. 235-236° (392), 235-238° (393), 207° (395), 206-20S 0 dec. (396), 
202-203° (397), 202° dec- (394) (note that these results may represent two Etereoiso- 
meric forms (397)).] 
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Rate, Kindler, Ber. 52, 1847-1850 (1919) (284) Rate, Kindler, Wagner, Ber. 65, 535-536 

(1922). (285) Alberts, Bachman, J. Am. Chem. Soc. 57, 1285-1280 (1935). (286) Webb, Corwin, 
J. Am. Chem Soc- 66, 1458 (1944). (287) Rabe, Huntenborg, Schultze. Volger, Ber. 64, 2493- 
2496 (1931). (288) Koenigs, Ottmann, Ber. 54, 1345-1347 (1921). (289) Takabaski, / . Pharm. 
Soc. Japan. 49, 168-170 (1929); Cent. 1930, I 1308; C.A. 24, 1380 (1930). (290) Schubert, 
Ber. 27, 86-90 (1891). 

(291) Koenigs, Mengel, Ber. 37, 1335-1337 (1904). (292) Kondo, Matsumo, /. Pharm. Soc. 
Javan 49, 79-83 (1929); Cent. 1929, II 1006. C.A. 23, 4218 (1929). (293) Gerngrosa. Ber. 42, 
400-401 (1909). (294) Einhorn, Ber. 18. 3465-3468 (1885); 19, 901-911 (1886). (295) von 
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(401) Uschakoff, J. Russ. Phys.-Chem. Soc. 29, 113-116 (1897); Cent. 1897, I 1019. (402) 
Koenigs, IVagstaffe, Ber. 26, 554-550 (1893). (403) Sumerford, Dalton, J. Org. Chem. 9, 
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3:5220 2,3-DICHLOROBIJTADI£NE-l,3 Cl Cl C4H4CI3 Beil. S.N. 12 

B.P. 98“ at 780 mm. (1) (2) Df ~ 1.1820 (1) ng = 1.4800 (II 

41-43° at 85 m (1) 

40-43° at 86 mm. (3) . 

(For prepn. of C (86% yield (U) from I,2,3-trichlorobutene-3 (2,3,4-trichlorabutcno-l) 
(3:9064) witb excess MeOH/KOH at 10-15° see (1) (2); for formn. (together with other 
products) from 1 ,2, 3, 4-tetrnchl or obutane (3:1760) with MeOH/KOH at 10-18° ace (1) 
(2)_; from chloroprene (3:70S0) by addn. of IC1 followed by treatment with ale. KOH (3 M 
C5 polymerizes completely within 24 hrs, at room temp., in about 40 min. at 85-90°; this 
is about 10 times as fast as chloroprene (3 : 70S0) and 7000 times as fast as isoprcnc (1 : 8020). 
The polymer is a white opaque tough hard mass, non-plastic and lacking extensibility. 
It is insol. in and separates from liquid C but i3 partly soluble in CHCU (I). The poly- 
merization is inhibited by hydroquinone and accelerated by benzoyl peroxide (2). 

C does not (1 ) reaev^vith maleic anhydride (1 : 0625) or with 1 ,4-naphthoquinone (1 : 9W0)- 

3 : 5220 (l) Carothers, Berchct, I. Am. Chem. Soc. 55, 2004-200S (1933) . (2) Carothcrs, Berchot, 
U.S. 1,965,319, July 3, 1934; Cent. 1935, 1 3724; C.A. 2S, 5716 (1934) . (3) Petrov, J. Gen. Chem. 
(U.SB.R.) 13, 155-15S (1943); C.A. 38, 1466-1467 (1944). 
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3JB225 METnOXYACETYL CHLORIDE 


► - — 3s* >• 


CtfcOCEr-C=*> 

a 

- t4?n 


B.P. no 8 (i) 

50-5 1* at 69 mm. (2) 

{For prcpn. of C from met hoTya cc tic acid 
(2)) pec indie, refs, (note that best yield htlti. -^2. 21^ " 
since cleavage of the methoxy proup is thus n 


im. 

\em< 

\m 

M-COQ 
ter. 70, 


1 IVc'il. Hlrfltt)) with COCb (3:5000) at 160* c=o=r?i 
pee (3); from chloromcthyl methyl ether (3:7><c’ r-.n= 
with CO at 25-50® and 275-025 poind* perf?_ix5-— _ 

(C with ales. + pyridine in CHClj scir, pr ~ s flT* — 
benzyl ate. (1:0(50), with p-phenyfetiyf at- —•E5T' 
sec (1); with menthol (1 : 5940) see (;} ; f :r S3?T £' — 
(1:0180), cyclohcxanol (1:0115), cr ethfica 
(2).) 

0 on hydrolysis yields racthoiyicstL: sai Z~’Z T ~ " - 
dcriva. corrcsp. to 0 see metkoiyscftSc led Z.~2 T* 


Jfil. I - 582 
Ij-(305) 
Ir*(04G) 


nii - 1.435 (2) 


3:5723 (1) Bethstejn, Bull. toe. rtln.fr SZ 7 ZZL 
(3) Stcffmsnn, French 785.075. Ae*. j. mr 7r=_2! 
U.S. 2,094.284, June 15. 1937: Ce«. JKT..rr= - 
J. CKtn. &*. 127, 2101 (1925). 


hydrolysis to formaldehyde 


3:5230 1,2, S-TRICHL0E04* sr 

BUTAHI 


il 00S0) (95% yield (&)), or 
v»i K oc (0) (7); from parafoiroaldc- 
i pec (8) , for prepn. from dimethyl 


' by addn. to olefins see (11)4 


* bet. Ann. rttm. (7) 10, 297 0897). (3) 
1 0) Littcnwhied. Ann 330, 110 (1903). 

.1973 (1941' r 

•e Chtm Inn ’ .I 

uti (to du IV ■ 

of Booth (to ‘ ■ 

(Vn< |#37, 1 3 

17. 1935. lint 42,7.520. C.A 30, 1057(1930) ;C. A. 


JPANE CHiCHtCCU CilUClj BcU.S.Tf. 10 
Z>? - 1-2H7 (I) 

i U) 

diehlnrt^roprrxw) (3:5120) + JIC1 -f AlCli at 5-10* (i| (2} 

i m IW. 1*100 m C is rrniomu {I ) (3) ) 

{•«*# (frt <t. ••.»—**■',■, a , ■ 

■ . ■ ■ 7. (.) 

il.IJOluWj - . e . ■•Ariel. 


3:5235 


CHLOUOA.CETYL CHLORIDE 


650 


[For prcpa. of C from chloroacctic acid (3:1370) with PClj (5) (10), or in HCl atm. 
under press, at 150° (G), or with ZnCU (07% yield (?}) sen indie, refs.; with P 5 Os + IlCI 
gw at 200° see (S); with SOCl 5 (yields: 95% (9), 55% (10), 50% (7)) (11) see indie, refs.; 
with benzoyl chloride (3:6240) (yield 71-76%) sec (12); with ovalyl dichloridc (3:5000) 
(S0% yield) see (3); with phosgene (3:5000) over activated carbon at 200® see (13); with 
bcniotrichloridc (3:6540) 4- ZnCl; at S0-90® (S0% yield) see (14); with Cl 2 -f SsClj 
(95% yield (15)) or Clj 4* lower chlorides of sulfur 4* FcClj, SnCU, etc., at 50-60® (S2% 
yield (1G)) see indie, refs.) 

(For prepn. of C from chloroacctic acid anhydride (3:0730) with oxalyl dicldoride 
(3:50GO) see (3); from kctcnc with NOC1 sec (17); from «,0-dich\orovinyl ethyl ether 
(3:5540) + HC1 gas sec (18); from «,0-dicUlorocthylcnc 4* Oa in pres, of Hr* or cone. 
HiSCh see (19); from acetyl chloride (3:7065) with Cl« in Bunlight (20) or in CCh in u.v. 
light (21) or in pros, of lj (22) see indie, refs.; from «-chlorocthyl cldoroacctate on htg. 
with 0.02% ZnClj see (23); from 2-(chloroacctoxy)hexene-l with II Cl gas see (24), from 
CHjClj (3:5020) 4- AlCls 4- CO gas at 200° and 900 atm. see (41).] 

0 on htg. with NajCOj (25) or with KNOj (Sl% yield (2GJ) gives chloroacctic acid 
anhydrido (3:0730) q.w, m.p. 46®. — C treated at —5® with III gas gives (GS% yield (27)) 
chloroaeetyl iodide, b.p. 36.5® at 4 mm. (27). (For behavior of C with HBr gas sec (40).) 

C with MeOH yields (2S) methyl chloroacetatc (3:55S5), b.p. 131®; C with EtOH (29) 
or with triethyl orthoformate (1:3241) at 100-110° (90% yield (30)) gives ethyl chloroace- 
tate (3:5700), b.p. 144®. 

[0 with ethylene 4- AlCla gives (small yield (31)) l,4-dichlorobutanonc-2, b.p- 63-65° . 
at 3 mm. (31). — C with C#H« 4- AlClj gives (32) w-chloroacctophcnonc (phenacyl chloride) 
(3:1212); 0 with m-dichlorobenzcne (3:5960) 4- AlClj gjvcs (33) 2 ,4-dichlorophcnaeyl 
chloride (Beil. VII-2S3), m.p. 67® (33); C with biphenyl 4-_AlClj gives (77% yield (34)) 
p-phcnylphenacyl chloride (3:3934), m.p. 122-123° (34); 0 with naphthalene 4* Aids 
in CS3 gives (35) cf. (36) chloromcthyl 0-naphthyl ketone.) 

(0 with largo excess (4 tnolcs) McMgBr or McMgl gives (48-51% yield (37)) <3S) 
2-methylbutanol-3 (1:6170); 0 with large excess Cell&MgBr in ether gives (31% yield 
(39)) 1,2,2-triphcnylcthanol-l (Beil. VI-721), m.p. S7.5-SS.5® (39); noto that the isomeric 
1,1,2-triphcnylethanol-l l Beil. YIi-(354)) has almost same m.p., viz., S9°.) 

C hydrolyzes with aq. yielding chloroacctic acid (3: 1370) q.v. — For the amide, anilide, 
p-toluidide, and other dent's, corresp. to C see chloroacctic acid (3:1370). 


3:5735 (1) Martin, Partington, J. Chem. Soc. 1935, 162. (2) Cheng, Z. physik. Chem. B-28, 
295 (1034). (3) Adams, Ulich. J. Am. Ckrm. So c. 42, 604. GOO (1020). (4) Vandcntichelc, 
J. Chem. Soc. 123, 122S (1923). (5) do Wilde, Ann. 130, 372-373 (1SG4). (6) Schcuble, Ger. 
251,800, Oct. 8, 1912; Cent 1912, II 1503-1504. (7) Clark. Bell, Trans. Roy. Soc . Canada 
(3) 27, m 97-103 (1933). (S) Frank! and. Patterson. J. Chem. Soc. 73, 100 (189S). (9) Barnett, 
CArm. Neva 122, 220-221 (1921); Cent. 1921, HI 463. (10) McMaster, Ahroann. J. Am. CAem. 
Soc. 50, 146 (102S). 

(ll) BBeseken, Rfc. trav. Aim. 32, 5 (1913). (12) Brown, J. Am. Chem. Soc. 60, 1325-1328 
(193S). (13) Hochstetter, Get. 2S3.S9G, April 27, 1915; Cent. 1915, I 1190. (14) Rabccwic*- 
ZubkowsU. KonnOri CAm. 9. 52G-527 (1929): Cent 1929, II 2767; C.A. 24, 61 (1930). (15) 
Bead, J. Am. CAem. Soc. 44, 1751 Noto (1922). (16) Britton (to Dow Chem, Co.). U.S. I.S05.162. 
May 12. 1931; Cent- 1931. II 631; C.A. 25, 3G70 (1931). (17) Dcakin. Wilsmore, J. Chem. Soc, 
97, 1977 (1910). (IS) Consortium far Elektroehem. Ind., Ger. 222,194, May 19. 1910; Cent. 
1910. 1 1999. (19) Consortium fUr Elektrochem. Ind., Ger. 340,872, Shpt. 19. 1921; Cent. 1921, 
IV 1101. (20) Wurts. Ann. cAtm. (3) 49, GO (1*57)* 

(21) Benrath, Ilertel, Z. iriss, PAot. 23, 35 (1924). (22) Jarukowitsch, Zeit.f&r Chemie 1S68, 

234. (23) Soc. Urines C" ' ~ ' “* * 

1611. (24) Slanina, He 
211-212 (1905). (2G)D 
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Sac. S3, 375 (1033). (28)^ Meyer, Jfcr. 8, U52-1153 (1875). (29) Wfflin. Ann. 102, 109-111 

(32) Friedel, Crafts, Ann. chim. 
• (34) Silver, Lowy, J. Am. Chem. 

hem. Ind. 44, 494-T (1925). (36) 
J. Am. Chem. Soc. C3, 1459-1460 
(1941). (38) Henry’. Compt. rend. 145, 24 (1907). (39) Boyle, McKenzie, Mitchell, Ber. 70, 
2159 (1937). (40) Auchan, Bn. 46, 21G8 (1913). 

(11) Theobald (to du Tout Co.) U-S. 2,378,018, Juno 12, 1945; C.A. 39, 4085 (1945). 


3:5245 xym.-DICHLORODIMETHYL ETHER C*H 4 0C1 2 Beil, I -582 

{&&• (Chloromet hyl ) ether) CICHi.O.CIIjCi Ii-<305) 

Ii-(G4G) 

B.P. 105° (1) (2) (8) DU « 1.315 (1) n% ** 1.435 (2) 

104-100° (3) I>; 3 - 1.328 (2) 

103-100° (4) 

Lit). fumg. in moist air. 

0 tlis. slowly in cold and rapidly in warm aq. owing to hydrolysis to formaldehyde 
(1:0145) + HCl. (For quant, study see (5).] 

(For prepn. from formalin (1.0145), paraformaldehyde (l:00S0) (95% yield (6)), or 
hexamethylenetetramine + chlorosulfomc ac. •+■ cone. II2SO4 see (0) (7); from paraformalde- 
hyde (1 ;00S0) + cone. HjS0< + HCl gas (85% yield (S)) seo (8); for prepn. from dimethyl 
ether by chlorination see (9) (10).) 

(For use in production of halogcnated higher ethers by addn. to olefins see (Il).J 

3:3245 (1) JtcmauU, Ann. 31, 31 (1849). (2) Brochet. Ann. chim. (7) 10, 297 (1897). (3) 
Crawi. Maselli. Gat:. chtm. ital 28, II 485 (ISOS). (4) Uttcrschiod, Ann. 330, lie (1003). 
(5) IJChme. Bn 74, 21S-25G (1011), C.A. 35, 3972-3973 {194" *«•' «*— » — «•--* ' ** 

J. Chem Soe. 117, 513-515 (1920). (7) Carr. J. Soe Chem. In , 

Annexe Chem. 61, 271 (1935). (D) Snlzbcrg, IVcrntx (to du T ■ 

C.A. 31. 1040 (1937). Cent. 1037, I 3715. (10) Booth (to 
2,000,005, Jan 5. 1937, C.A. 31, 1037 (1937); Cent. 1937, I 3529. 

(11) Scott (to du l'oot), U-S. 2,024.749. Dee. 17, 1935, Brit. 423,520, C.A . 30, 1067 (1936); C.A. 
29,4374 (1035). 


3:5270 1,1,1-TIUCHLOROPROPANE Clh.CHj.CCU CjIIiCIj Bell. S.N. JO 
(’* Ethjlchloroform ") 

B.P. 100.5-108.5* (t) 1.287 (!) 

100-107° (1) (2) 

(For prepn. from I,I*dicldoropropene-l (3:5120) •*- HCl + AlOj at 5-10* see (IJ (2) 
ITbe comjx}. in ted in IVil. 1-100 as 0 is erroneous (I) (3).| 



3:5770 (») ferine. *~- 
I.*-' me. Cairn (|o du 
lire fret. din. 51, 


■*,H I5T2. (.') 
(3) Van Ark el, 
’ (1942). 
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3:5275 CHLOROMETHYL CHLOROFORMATE CjH 2 0 2 C1 2 Beil. Ill — 


(Chloromethyl chlorocarbonate) 

CICHi — O — C=^0 

nii-( e) 


il 


B.P. 106.5-107 0 at 760 mm. (1) 

107° (8) 

106.5° (2) 

D'J - 1.465 (1) 

ng - 1.4280 (2) 

104-107° (3) 

52.5-53° at 100 mm. (1) 

D'J - 1.450 (2) 



See also text. 


[See also dichloromethyl chloroformale (3:5315).! 

Colorless lachrymatory oil. — Note that C cannot by distillation be completely separated 
from dichloromcthyl chlorof ornate (3:5315); the constants listed above are on samples 
contg. (1) about 9% of the latter, or (3) about 7% of dichloromethyl chloroformate + 
2% dimethyl carbonate. 

A mixt. of C with dichloromethyl chlorof ormate (3:5315) has been employed as a chem. 
warfare agent under the names “ K-Stoff/' " Palite ” (6). — [For studies of physiological 
action see (4) (5); for action on plant tissue see (7)-l 

[For prepn. of C from methyl chloroformate (3:5075) or from methyl formate (1:1000) 
with CW under various conditions see (l) (2) cf. (6) (6) (9).] 

C with aq. at ord. temp, or more rapidly on boilg. or C with aq. alk. in cold undergoes 
hydrolysis (1) yielding formaldehyde (1:0145) + 2 HC1 + C0 2 ; by detn. via oxidn. with 
I 2 + NaOH of the formaldehyde so produced C may be quant, estimated cf. (10) (6); note 
also that this hydrolysis to formaldehyde distinguishes C from various other closely related 
compounds, e.g., methyl chloroformate (3:5075), dichloromcthyl chloroformate (3:5316), 
trichloromethyl chloroformate (" Diphosgene ") (3:5515), trichloromethyl trichloroacetate 
(3:0290), bis- (trichloromethyl) carbonate (“ Triphosgene ”) (3:1915), or phosgene 
(3:5000). 

C (1 mole) with Nal (2 moles) in dry acetone at 20° (11) liberates I 2 also yielding formal- 
dehyde (1:0145) + CO, but the reaction is not quantitative proceeding only to about 70% 
theoretical (11); but C with dry Nal at 90-100° gives (1) CO + C0 2 , Note that C with 
LiBr in dry acetone does not (11) liberate bromine; in this respect C is like methyl chloro- 
formate (3:5075) but different from dichloromethyl chloroformate (3:5315) and trichloro- 
methyl chloroformate (‘‘Diphosgene") (3:5515). 

[C with FeClj or AlCIs dec. rapidly at 70° (1) (12) yielding phosgene (3:5000) and 
formaldehyde (1:0145).) I 

[C with methyl hydrogen 6ulfate gives (13) methyl chlorosulfonate. formaldehyde, 
C0 2 + HC1; C with chlorosulfonic acid at 100° for 4 hrs. gives (13) chloromethyl chloro- 
sulfonate + C0 2 -+■ HC1; C with dimethyl sulfate gives (78% yield (13)) methyl chloro- 
sulfonate.] 

(C with alcohols or C with alkali salts of phenols reacts as an acid chlorine yielding (6) 
the corresp. alkyl or aryl chloromethyl carbonates (1).] 

15 with K phenylcyanamide also reacts as an acid chloride giving (14) chloromethyl 
V-cyano-V-phenylcarbamate, m.p. 48°.] 

3:5275 (l) Rling, Tlorentin, L&asieur, Schmutz, Compt. rend. 169, 1046-1047 (1916); Ann. ckim. 
(9) 13. 44-59 (1920). (2) Gtigoard, Rival, TJrbain. Compt. rend. 169, 1074-1077 (1919)*. Ann. 
chim. (9) 13, 246-248 (1920). (3) Herbst, Kotloidchem. Beikefle, 23. 330-331 (1927). <4) van 
Nieu'wenberg, Chem. Weekhlad 19, 328 (1922), (5) Fegler, Compt. rend. «oc. biol. 100, 222-224 




3:5380 1,3-DICHL0R0PR0PENE-1 654 

JFor use as Boil disinfectant of the mixt. of C 1 with 1 ,2-dichIoropropene obtd. in manu- 
facture of allyl chloride by chlorination of propylene see (16); for use of C in prepn. of 
cellulose ethers see (16).} 

Reactions involving unsaturated linkage of C. [C with Ch adds 1 mole halogen yielding 
(14) 1,1 12 ,3-tetrachIoropropane (3:6035), b.p. 170-180° cor. at 756.6 mm. (14)4 — C 
tvith Br 2 adds 1 mole halogen giving (72.7% yield (9)) (5) (3) (17) l,2-dibromo-l,3-di' 
cbloropropane IBeil. 1-112], b.p. 212° (3), 215-217° (9), 220-221° (17), 220-225° (5). 

1C with fumg. HC1 in s.t. at 150° blackens but docs not add HCl (5)4 

Reactions involving the one reactive chlorine atom of C. Note that the 2 chlorine 
atoms in G possess very different reactivities; that attached to the carbon directly connected 
with the double bond is inert, while the chlorine attached to the carbon in ^-relationship 
to the unsaturated linkage is extremely reactive. 

[C with aq. KOH (1 mole) boiled for 30 hrs. (14), or boiled with 10% aq. NajCCh (slight 
excess) for 2 hrs. (1), or shaken with aq. silver oxide at room temp, for 24 hrs. (small yield 
(12)) gives 3-chloropropcn-2-ol-l (l-chIoropropen-l-ol-3) (y-chloroallyl alcohol) (3:5820); 
note that the high-boilg. stereoisomer of C gives (76% yield (1)) the high-boilg. stereoisomer 
of the resultant ale., while the low-boilg. stereoisomer of C gives (81% yield (1)) the low- 
boil g. stereoisomer of the resultant ale.; note also that aq. NaOH effects from the resultant 
7 -chloroalIyl ale. the removal of HCl and also causes polymerization (1) so that use of 
hydrolytic conditions as mild as possible is desirable.) — [For reactn. of C with NaSH or 
NaijS see (18)4 

[G with Na alcoholates, NaOR, replaces the reactive chlorine atom by the alkoxy residue 
yielding w-chloroallyl alkyl ethers of general formula RO— CH 2 — CH^CHCl: e.g., C 
with NaOMe refluxed 4 hrs. gives (12) l-chloro-3-methoxypropene-l, b.p. 107-103°, 
T?l « 1.032, nl 7 = 1.431 (12) (note proximity of b.p. to that of ord, C) (for study of 
kinetics of this reactn. see (19)); C with NaOEt refluxed for 4 hrs. (12) or C with ale. 
KOH (5) yields l-chloro-3-ethoxypropene^l (Beil. 1-439), b.p. 126-127°, D!? * 1.018, 
nl? = 1,438 (12); for corrcsp. reactns. of C with Na dcrivs. of benzyl ale. (1:6180), P- 
phenylethyl ale. (1:6505), 7 -phenyl-n-propyl ale. (1:6520), and cinnamyl ale. (1:5920) 
together with physical consts. of prods, see ( 20 ).] 

1C with alkali metal phenolates replaces the reactive chlorine atom by the aryloxy 
Tcsidue yielding w-chloroallyl aryl ethers of general formula RO.CH 2 .CH=CHCl: e.g., 
C with Na phcnolate in aha. ole. refluxed ^ hr. (21), or C with phenol (1:1420) + dry 
K 2 CO 5 in boilg. acetone (8), gives (yields: 75% (21), 72% (8)) w-chloroallyl phenyl ether, 
b.p. 120-121° at 20 mm. (21), 122-127° at 27 mm. (8), Di 5 = 1.146 (21), nff ~ 1.5121 
(8), ** 1.5447 (21); for corrcsp. reactn. with salts of o-cresol (1:1400) (21), m-cresol 

(1:1730) (21), p-cresol (1:1410) (21) ( 8 ), carvacrol (1:1760) (21), thymol (1:1430) (2t), 
0-naphthol (1:1540) (21), hydroquinone (1:1590) (21), and several other phenols (21) 
see indie, refs. — Note that these u-chloroallyl aryl ethers upon treatment with Br 2 do 
not add halogen to the unsatd. linkage but instead undergo cleavage: e.g., w-chloroallyl 
phenyl ether (above) in CHClj with Br 2 (1 mole) at 0° yields (22) phenol (1:1420) + 
p-bromophenol + 3-bromo-l-chloropropene-l (see below) 4 - w-cbloroallyl p-btomophenyl 
ether, b.p. 153° at 13 mm., D * 1 = 1.521, ni> = 1.5785 (22). — Note furthermore that these 
w-chloroallyl aryl ethers with HBr or HI do nof add hydrogen halide to the unsaturated 
side chain but instead undergo cleavage similar to that with halogens: e g., w-chloroallyl 
phenyl ether in AcOH with HBr gas (1 mole) fqves (70% yield (23)) 3 -bromo-l-chIoro- 
propene-1, lachrymatory oil, b.p. 130° at 760 mm., Z )| 5 = 1.670, nf , 5 « 1.5255 (23); 
similarly action of HI yields (23) l-cWoro-3-iodopropene-l, lachrymatory oil, b.p. 162° at 
760_mm. b 1. dec., 58° at 19 mm., D% s = 2.029, nf > 5 « 1.5993 (23)4 

IC with phenols under suitable conditions can also react to effect direct nuclear alkenyla- 
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tion: e.g,, C with phenol (1:1420) + Na in CgHg refluxed for 17 hrs. gives (17% yield (8)) 
o- (y-chl oroally 1 ) phenol , b.p. 151-156° at 31 mm., tip = 1.5638 (8) (soluble in alk.), ac- 
companied by some wchloroallyl phenyl ether (insol. alk.) (see above ).J 

[C with phenol ethers undergoes Friedel-Crafts reactn. of the reactive halogen atom with 
resultant introduction of the wcliloroallyl group into the aromatic nucleus: e.g , C (1 mole) 
with anisole (1:7445) (10 moles) + AlCUjpves (70% yield (24)) l-(wchloroaflyI)-4- 
methovy benzene, bp. 126° at 15 mm. (24); C (1 mole) with pyrocatecbol dimethyl ether 
(vcratrole) (1:7560) (2 moles) + Zndust (1 g.) (AICI3 unsuitable) gives l-(wchloroaflyl)- 
3,4-dimethoxybcnzene, b.p 162° at 15 mm., Dj 1 = 1.168, rip = 1.551 (24); C with pyro- 
gallol trimethyl ether (1:7145) similarly yields l-(w-chloroallyl)3,4,5-trimethoxybenzene, 
b.p. 174° at 15 mm , £>i 8 = 1 176, ni> = 1.539 (24). — Note that such wchloroallyl aryl 
ethers (1 mole) upon treatment with KOH (3 moles) in an alcohol RAOH (5 moles) give 
(by reactn. of the chlorine and rearr. or vice versa) substituted cinnamyl ethers of the 
type RO.CgH4.CH “CH.CHzOR', used for prcpn. of various natural prods. (24).J 
(C with aromatic hydrocarbons undergoes Fnedel-Crafts reactn. of the reactive halogen 
atom with resultant introduction of the wchloroallyl group into the aromatic nucleus 
e.g., C with CgHe + AICI3 yields (25) 7-chloroallylbenzene. (l-chloro-3-phenyIpropene-l) 
(3 ’8737) (see below) ; for analogous reactions of C with toluene (1 :7405), o-xylene (1 :7430), 
m-xylene (1:7420), p-xylene (1:7415), ethylbenzene (1 * 7410), cumene (1:7440), pseudo- 
cumenc (1:7470), mesitylcne (1:7455), p-cymene (1:7505), etc., 6ee (25). — Note that 
the resultant Y-chloroallyl hydrocarbons add Br2 normally (26) to the unsatd. lmkage 
(did. from wchloroallyl aryl ethers (above) which undergo cleavage); e.g., 7-chloroallyl- 
benzene (above) with Br2 gives 7-chIoro-/?,7-djbromo-n-propyIbenzene, b.p. 160° at 12 
mm., D\° «■ 1.727, ni? = 1.611 (26) (for use of this prod, in prepn. of hydrocinnamalde- 
hyde (1:0225) see (35).)] 

[The direct actn of 6 with NH3 appears to be unreported; however, C with KSCN 
followed by alk. hydrolytic cleavage is claimed (27) to yield the expected y-chloroallyl- 
amine. — C with methylamine (3 moles) m C«H« gives (53% yield (28)) N-methyl^-chloro- 
allylamine [Beil. IV2-(668)J, b.p 125° (B.PkOH, m.p. 91° (28)), accompanied by a little 
N-mcthyl-5is-(7*chloroallyl)amine [Beil. 1 Vi-(C 68)], b.p. 88° at 16 mm. (28). — C with 
dietbylamine reacts vigorously and on making alkaline gives (75% yield (29)) (12) N,N~ 
diethyl-7-chloroallylamine [Beil. IV2-(668)J, b.p. 57-5S° at 17 mm. (12), 55° at 9 mm. 
(29) (B.HC1, pi. from acetone, m.p. 221° (29); 6 PkOH, ndls. from aq., m.p. 78° (29), 
91° (12); B-H^PtClg, m p 169-170° (12)). — For reactns. of C with tertiary amines, e.g., 
with MesN (29), EtjN (29), or pyridine (19), see indie, refs.] 

[C (1 mole) with aniline (2 moles) in CgHg under reflux ppts. aniline hydrochloride and 
from the solvent gives (68% yield (30)) A 7 -phenyl-y-chloroaUylamine, b.p. 137° at 13 mm., 
Z>4 3 *= 1.1456, n{, 3 = 1.590 (30); for analogous reactns. of C with o-toluidine and m-toluidine 
see J30) ] 

[C with excess CaBr 2 refluxed for 40 hrs. (12) or actn. of HBr on wchloroallyl aryl ethers 
(23) (discussed above) gives (58% yield (12)) 3-bromo-l-chIoropropene-l (consts. given 
above); similarly C with excess powdered Cal 2 shaken at room temp, for 20 hrs. gives 
(65% yield (12)) (14) l-chloro-3-iodopropene-l (consts. given above).] 

[C with NaOAc in AcOH at 110° for 16 hrs. ppts, NaCl (70% theory (12)) and gives 
(50% yield (12)) 7-chloroallyl acetate [Beil. 11-136], b.p. 156-159° (10), b p. 57° at 15 mm., 
BS = 1.140, n- - 1.444 (12).] 

C reacts very slowly if at all with most metals: e.g., C with Zn dust in boilg. acetone 
or C with Mg in dry ether (even in pres, of I 2 , EtBr, or HgCl 2 ) ia inert (12); however, C 
with Na in tetralin (1 : 7550) reacts violently giving only gaseous products (12), possibly 
including allene (propadiene-1,2) cf. (3) (31). 
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[C reacts readily with aryl MgBr cpds., with replacement of its active halogen atom 
by the aryl radical: e.g., C with CeHsMgBr in toluene {26) or ether (32) gives (aim. 100% 
yield (26)) 7 -chloroallylhenzene (l-chloro-3-phenyl-propene-l (3:8737), b.p_.76° at 13 tom. 
(32), D\* == 1.073 (26), njj = 1.545 (26). — For analogous reactns. of C with £>-tolyl-, 
p-tolyl-, p-cumyl-, 2-cymyl-, p-bromophenyl-, and p-methoxyphenyl-MgX cpds. see (26); 
for corresp. reactn. of 0 with a-naphthyl MgBr see (34). — For reactn. of C with n-propyl 
MgBr see (2).l 

[For reactn. of C with diethyl sodiomalonate giving (26% yield (4)) diethyl 7 -chloro- 
allylmalonate, with diethyl disodiomalonate giving (32% yield (4)) diethyl bis- (y-chloro- 
aUyl)malonate, or with diethyl sodio-ethyl-malonate giving (20% yield (4)) diethyl 7 - 
chloroallyl-ethyl-malonatc see indie, refs.] 


3:5280 (!) Hatch, Moore, J. Am. Ckem. Soc. 66 , 285-287 (1944). (2) Kirrmann, Grard, Comp!. 
rend. 190, 87G-878 (1930). (3) Hartenstein, J. prakt. Chem. (2) 7, 308-314 (1873). (4) Hill, 
Fischer, J. Am. Chem. Soc. 44, 2582-2595 (1022). (5) Friodel, Silva, Compt. rend. 75, 81-85 
(1872). ( 6 ) Bon, Uckenye Zapiski Leningrad Gosudarst Univ , Ser. Khim. Nauk. 3, 3-37 (1938); 
Cent. 1339, II 306; C.A. 33, 3755 (1939). (7) Bert, Doner, Bull. soc. chim. (4) 39, 1573-1575 
(1926). ( 8 ) Hurd, Webb, J. Am. Chem. Soc 58, 2191-2193 (1936). (9) Foldi. Ber. CO, 659- 
660 (1927)- (10) Martinoff, Ber , 8 , 1318-1319 (1875). 

(11) Berthdot, Luca, Ann. chim. (3) 52, 437—438 (1858). (12) Kirrmann, Pacaud, Dosque, 
Bull. soc. chim. (5) 1, 860-871 (1934). (13) Jtcboul, Ann. chim. (3) 60, 37-38 (1860). (14) 
van Romburgh, Bull. soc. chim. (2) 36, 549-557 (1881); (2) 37, 98-103 (1882). (15) Carter, 
Science 97, 383-384 (1943). (16) dq Pont Co., Brit 429,949, July 11, 1935; Cent. 1936, 1 4098, 
C.A. 29, 7073 (1935). (17) Reboul, Ann. Suppl. 1, 231 (1861). (18) Lilienfeld, French 758,359, 
Jan. 15, 1934; Cent. 1934, I 3653. (19) Tronow, Gerschcwitsch, J. Buss. Phys-Chem. Soc. 59, 
727-739 (1927) , Cent. 1928, 1 2924. (20) Dorier, Compt rend. 196, 1325-1327 (1933). 

‘ 1"“ (1931) ; Cent. 1931, II 2318. (22) Bert, Andor, Compt. 

. * I 3429. (23) Bert, Andor, Compt . rend. 191, 722-724 

I Compt. rend. 213, 797-798 (1941); Cent 1942, II 1564; 

. rend 213. tio<in. rw 1 «i|? tt on. r A 37 . 


4373 (1943). (26) Bert, Bull soc. , ' I- *. 

(1925). (27) I.G., Dutch 52,449, R' l‘ I ! s 

Weismantel, Ann. 449, 254-265 (1926). (29) Ingold, Rothstein, J. Chem. Soc. 1929. 11-12. 
(30) Dorier, Compt. ren 1 1“ *“ : * 

(31) Bfihal, Ann. chir 

(33) Bert, Dorier, Comj ■ : 

(34) Bert, Doner, Bull. soc. chim. (4) 37, 1600-1602 (1925). (35) Bert, Compt. rend. 215, 356- 
357 (1942); C.A. 38, 3633 (1944). 


3:5290 DICHLOROACETYL CHLORIDE CI 2 CH.C=0 C 2 HOCI 3 

Al 


Bell. H - 204 

Hi-( 02) 

H2-(i96) 


B.P. 108° (1) 

107-108° (2) 

105-107° (3) (4) 

10G.1-107.1 0 at 739 mm. (5) 

Oil with penetrating odor; fumes in moist air. 

[For prepn. of C from dichloroacetic acid (3:6208) with PCI 3 (2), with HCI gas + P 2 OS 
(7), with SOCI 2 (poor yield apparently because of much formation (9) of dlcbloro-acetic 
anhydride (3:6430)) ( 8 ) (9) (10) (11), with benzoyl chloride (3:6240) ( 73 % yield (4)), or 
with benzotrichloride (3:6540) (12) (13) see indie, refs.; for prepn. of C from trichloro- 
ethylene (3'5170) by photochemical oxidn. (14) (15) (16) (3) (17) see indie, refs.; for 
prepn. of C from pentachloroethane (3:5880) with fumg. H 2 SO 4 at 56-60° see (18); for 
prepn. of C from a, 0 -dichloroviny] ethyl ether (3:5540) by actn. of CI 2 see (19) (20)4 
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(C with alcohols gives corresp. esters (for studies of rate of alcoholysis see (1) (21)); for 
reactn. of C with various carbohydrates (22) and with cellulose (23) see indie, refs.; C + 
phenol yields (20) phenyl dichloroacetate, m.p. 48°, b.p. 247.5® cor. (20); C with /9-naphthoI 
yields (20) /3-naphthyl dichloroacetate, m.p. 92-93° (20).) 

(C on warming with AICI 3 yields (24) (25) 1,1,1, 2,2, 3,3-heptachloropropane (3:0200) -f 
chloroform (3:5050) + CO + HC1] 

[C treated with dry HI gas at —5° gives (58% yield (5)) dichloroacetyl iodide, b.p. 54- 
54.5° at 15 mm. (5).] 

0 with aq. hydrolyzes very rapidly yielding dichloroacetic acid (3:6208) q.v.; for the 
amide, anilide, p-toluidide, and other dent’s, corresp. to C see dichloroacetic acid (3:6208). 

3:5290 (1) Branch, Nixon, J Am. Chem Soc 58, 2499-2504 (1930) (2) Otto, Beckurts, Ber. 

14, 1618-1619 (1881). (3) Erdmann, J prakt. Chem. (2) 85, 78-89 (1912). (4) Brown, J. 
Am. Chem Soc CO, 1325-1328 (1938). (5) Gustus, Stevens, J. Am. Chem. Soc. 55, 374-377 
(1933). (0) Vanderstichcle, J Chem Soc. 123, 1228 (1923). (7) Frankiand, Patterson. J. 

Chem Soc. 73, 187 (1898). (8) Bocsekcn. Rcc. Irov. chim 29, 99-100 (1910). (9) Blaise, Bull, 
soc Chun. (4) 15, 729 (1914) (10) Carr6. Libermann, Compl. rend 19D, 1423 (1934). 

(II) Clark, Bell, Trane. Roy Soc. Can. (3) 27, III 97-103 (1933). (12) Mills (to Dow Chem. 
Co.), US. 1,021,767, Aug 8, 1933; Cent 1933, II 2595; C.A. 27, 6085 (1933). (13) Mills (to 
Dow Chem. Co ), U.S. 1,965,556, July 3, 1934, Cent. 1934, II 2899; C.A. 28, 5474 (1934). (14) 
Muller, Ehrmann, Ber. 69, 2207-2210 (193G). (15) Midler, Schumacher, Z. phynk. Chem. 
13-37, 365-373 (1937). (16) Mailer, Schumacher, Z. Elektrochem 43, 807-808 (1937). (17) 
Consortium fur Elektrochem Ind . Ger. 391,674. Mar. 3, 1924, Cent. 1924, II 887; Ger. 340,872, 
Sept. 19, 1921; Cent. 1921, IV 1101; French 706,320, June 23. 1931, Cent 1931, II 1489. (18) 
Chem. Fabrik Weiler-ter-Mccr, Ger. 362,748, Oct. 31, 1922; Cent. 1923, II 405. (19) McKie, 
J. Chem. Soc. 123, 2214-22 15 (1923). (20) Crompton, Triffett, J Chem. Soc. 119, 1874-1875 

(1921). 

(21) Leimu, Ber. 70, 1046 (1937) (22) Bel], J. Chem. Soc 1935, 1160-1182. (23) Barnett, 

J. Soc. Chem. Ind. 40, T-253-256, 274 (1921) (24) Ref. 8, p. 108. (25) Bdeseken, Prins, Cent. 

1911, 1 466. 


3:5300 1.1-DICHLORO-2-METHYLPROPENE-1 CHj C«H«CI 2 Beil. 1-209 
(a.or-Dichloroisobutylene) I Ii — 

HjC — C—CCI 2 

B.P. 108.7-100.1° (1) Dl° = 1.449 (3) 

108-109° (2) 

107.5-108.5° (3) 

Note: C by virtue of allylic transposition may yield denvatives of its synionic isomer 
I,3-dichIoro-2-methylpropene-l (3 '5590) q v. 

[For prepn. of C from 0,j9,0-trichloro-fer-butyl acetate (3:6180) (85% yield (3) (2)) or 
from 0, 0,0-t richlor o-ter-bu tyl alcohol (“ Chloretone ”) (3:2662) (very poor yield (1)) 
with Zn dust in ale. see (1) (2) (3); for prepn. of C from l,l,I-trichloro-2-bromo-2-methyl- 
propane by htg. in quinoline (2), or from 1,1,1 ,2-tetrachloro2-methylpropane (3:4725) 
by_htg. with K in tetralin (5% yield (2)), see (2).) 

G with Br 2 yields (2) l,2-dibromo-l,I-dichloro-2-metbyIpropane, m.p. 209° (g.t.) (2). 

3:5300 (I) Bruyne, Davis, Gross, Phystk. Z. 33, 720 (1932). (2) Jacob, Bull. soc. chim. (5) 
7, 581-586 (1940) ; C.A 36,3507(1942). (3) Favorskii, Jozitsch, Cent. 1899, 1 778. <4) Jozitsch 
Cent. 1899, 1 600. 
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DIVISION D, SECTION 1 
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t : 6330 1 ,1,2-TRICIILOROETHANE 
(unsyw.-THehloroelhnno, 

Cl Cjll.Clj 

Beil; I- 86 

CHr-CH 

L L 


Ir(84) 

chloroothylideno (di)chlorido) 


Ij*(65) 

b.p. 

F.P. 

VJ VI 

Dp - 1.43-16 (13) 



(ild.S* at 767.7 mm. 

(DI <«j 

off. 

« 1.473-15 (7) 

114“ at 707 mm. 

(13) -30.(1’ (11) 




114° at7C0mm. 

(2) -33.8’ (S) 

D\° - 1,443 (2) 

3?? 

- 1.4708 (12) 

3 13.72* at 7C0 mm. 

(3) 

1.441(1 (13) 


1.47004 (8) 

113.05“ at 700 mm. 

Ml 

1.4411 (8) 



113.5“ nt?C0mm. 

tr») W) 





JlliM* 17) 

113.3“ cor. at 700 mm, (8) 

ms* (0) 

n».ft-ua* . no) 

Caro must bo tnkrn to avoid conftwion of 0 with tho isomeric 3,l|l«trjcWorwJ)wn» 
(3:5085). 0 if now comtnl. prod. in U.8. (M). 

MISCELLANEOUS PHYSICAL PROPERTIES 

V.- ■ I ■ ' ';■■■€ ■ f ■ sol. nq.ie.g., 100 g.aq. at O’dk 0.450 R. 

f' ■ . ■ ■ ' ‘ g. C (16). — (For soly. of nq. in 0 nt 0*, 

. . • 00.1 

i 1 ■ • d press. pro (10).} 

Ivor my, t» ij m v «n (*'<m 

Binary systoms conlg. C. (&x> alto below under uses of 0.) 0 1,2-diehloroethnno 
(ethyleno dicldoridn) (3:6100): for f.p./compn. data, eutectic f.p. —70* (11), and for 
I) and vajjor/liq, equH. {13), sen India, refs. 

Azeotropes contg. 0. C with KtOII (1:0130) forms a connt.-bollg. mist., b.p. 77.8“ 
M), 77.3° {0) iti 700 mm., contg. 36 (0), 30 (1) wt. % 0. 

Other physical props. {For study of thernmi conductivity of 0 sec (18).J 

USES OF 0 

0 is nowVklely used n« industrial solvent and in other ways fe.g., for two of 0 (10%) 
1,1,1 -trichHoroothnno (3:6086) •{- 20% pet. hydrocarbons ns ilry-clenners' solv. see (10); 
for two of 0 + ethylene dichloride (3:6130) ns hair wash see (20); for two of 0 + ndieptnnc 
(1:8576), 0 *»• cyclohexane (1.8105), or C + C*H« (1:7-100) a* teat mixta, for detn, of 
number of thcorot. pi. in fractionating columns son (21); for um of C in dewaxing of oils 
see (22)]. 

, PHYSIOLOGICAL ACTION AND TOXICITY 

Full treatment of this topic is beyond the scopo of tldi work (however, for load references 
Aco (23) (21) (25) (20) (27) (07). — For study of 0 ns anthelmintic neo (28)). 

PREPARATION OF 0 

From vinyl chloride (3:7010), (Soo also below under acetylene.) (For prepn. of C 
from vinyl chloride with Clj at 0-80“ in light or at 180-250“ in absence of light or soiv. 
poo (20) (30) (31 ) cf. (32); for study of photochemical addn. of Clj to vinyl chloride yielding 
0 SCO (33)4 

From 1,2-illchloroethylcno (3:6030). (For prepn. of O from J,2-dicMoroothy!cno by 
addn. or HC1 rm at 30-10° in pres, of AlCIj (8S% yield) see (3d) (37) (nolo that 1,1, 2,3,4- 
pentncldorobutano (3:0760) is also obtd. as a by-product (35)).) 
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From 1,1-dichforoethane (ethylidene (di)chloride) (3:5035). [For formn, of 0 from 
ethylidene (di)chloride with SbCIj (3 wt. parts) on refluxing see (36).) 

From 1,2-dichIoroethane (efbylene (di)chloride) (3:5130). (For prepn. of C from 
ethylene (di)chloride with Cl? in ultra-violet light at 50° (38) (39) or 25° (40), or with 
Cl? + suitable cat. at not above 60* (41), or C (as hquid) with CI2 (7), or with Cl* in pres, 
of AlCtyNaCl/FcCb at 300-425° as directed (42), or with SO2CI2 + trace dibenzoyl 
peroxide refluxed 2 hrs in dark (12) (yields: 80% (41), 70% (40) (12), 50% (42)), see indie, 
refs.] 

From ethylene. (For prepn. or formn. of C from ethylene with CI 2 + cat. see (43) 
(44) (45) (46) (47).] 

From acetylene. (For prepn. of C from acetylene with HC1 *f CJ 2 + cat. (doubtless 
via formn. of vinyl chloride (and subsequent addn. of CI2 as above) see (48) (30).] 

From other sources. (For formn. of C as by-prod, of prepn. of chloral (3:5210) see 
(49); for prepn. of 0 from 2,2-dichloroethanol-l (3:5745) with PCI5 (50), or from a,0- 
dichloroethyl chloroformate'by loss of CO under influence of AlClj (51), see indie, refs.; 
for formn. of C from trichloroethylene (3:5170) with HI for 2 weeks in sunlight see (6S).} 


CHEMICAL BEHAVIOR OF C 

Dehydrochlorination. 0 under suitable conditions may lose HC1 in either or both of 
two modes yielding either or both 1,1-dichloroethylene (vinylidene (di)chlonde) (3:5005) 
ora mixt. of the stereoisoxaenc 1,2-djchloroetbylcnes (3:5030). — [E.g., C with ale, KOJI 
(52) (53) (54), or with excess aq. Ca(OH) 2 at 70-80° (55) (50), or with aq. or ale. NHs (57), 
or even with Na m ether (58) give9_(yields 100% (57), 90% (55) (50)) 1,1-dichIorocthylene 
(3:5005). — On the other hand, .C pyrolyzed at 400° over pumice contg C11CJ2 (59) is 
claimed to give mainly 1,2-dichIorocthylenc (3:5030). — Note also that 0 with MeOH 
over AljOj at 290° gives (CO) a raixt. of both prods, together with McCl (3: 7005).] 

(Note in this connection that C with aq. + Zn, Fe, or A1 at 100-120° under press, yields 
(61) vinyl chloride (3:7010); perhaps this occurs by way of the above dichloroethylencs 
as intermediate ) 

Halogenation of C. Chlorination, (0 with Cl 2 + AlClj at 70-80° yields (G2) l, 1,2,2- 
tctrachlorocthano ^(acetylene tetrachloride) (3:5750).] 

Fluonnahon . (C with HgF* under press, at 140° gives (G3) 50% l,2-dichloro-l-fluoro- 
cthanc + 10% 2-chloro-I,l-difluorocthunc; for behavior of 0 with SbFj -f- Bn- at 160° 
with SbFj + SbClj, or with SbFjCU see (63).) 

Behavior of C with other inorganic reactants. |C with alkali hydroxide on fusion at 
250-300° yields_(G4) Baits of glycolic acid (1:0430).] 

.Behavior of C with organic reactants. (C with 1,2-dichIoroclhylcnc (3:5030) -f 1% 
AlClj at 35-40° for 5 days yields (37) a mixt. of two stcrcoisomeric 1 , 1 ,2,3,4- pentachloro- 
butanos, viz., the liq. isomer (3:906S) and the solid isomer (3:0750). — Q 4. trichloro- 
ethylene (3:5170) + 1-2% AlClj at 40° for 7 days yields (37) 1,1,1, 4,4-pentachlorobutcne-2 
(3:9054).] 

[C with Cell# + AlClj gives (31% yield (65)) 1,1,2-triphenylcthane, b.p. 211° at 14 mm,, 
accompanied by diphcnylmctliane and 1,2-diphcnyIctliylonc (stilbene).] 

(O' with CsHv'fgBr in tofuenc does not react even at 100® (66).] 

Comment on Fujiwara reaction. C does not respond to Fuiiwara reactn. (nvridine 4- 
NaOII) (23). 


3:5.130 (I) IVrre, Ann. SO, 127 (1S51). (2) Mumford, Phillips, J. Chan. Soc. JJJ2S 159. (3) 
Ftatdtl, Bct. 15, 2563 (lSb2). (4) Leeat, Ann. toe. »«. BruxtlUs 47, 1, 112 • Cent 1D**7 

II 1677. (5) Timmermans. Bull. toe. ehim. Btlg. 27, 331-313 (1913); Cent . 1914,’ 1 1518. (0) 



3:5330 


1,1,2-TIUCULOItOETHANE 


662 


Lceitt, u I/AMOtrapfame/* 1918, p, Si. {7} llnmai. Hull. Chem. Soc. Japan 0, 542-548 <1931), 
(8) Hcnno, Hubbard, J. Am. CKcttu See. <58, *10 1 (10311). (0) KOidrniisch, KSppl, Ala wish. 65, 
10? (1035). (10) 3Inm.nl, Bull. Chem. Soc. Japan 30. 207-211 (1035), 

(1 1) Timmermans, V«wrelov*ik>\ Bull. aoc. chim . Brb. 40, 505 (1031). (12) JCharosch, Brown, 
J. vim, Chem. Soc . Cl, 2145 (1039). (13) Poftnov, Seferovich, Frans. Stale /ml. Applied Chem. 
(U.S.S.K-) SI* 81-89 (1935) ; not in Cent.; C.A , 20. 7272 (1035), (14) McLure, Chem. Ena. 
Ken's 23, 421 (19-14), (15) van Arhel, Vies, Rtc. Imp. chim, 55, 410 (1930). (10) Stavcm&n, 
Bee. Ira*. chim. 60, 836-8$ t (Kill); Cent. 1013, I 1352; C.A. 37, 8638 (10 J3). (17) Mnrgoschw, 
limner, Friedmann, ?<• anarg. etllgm I, Chem. 13?, 87-00 (1021). (IS) Hates, Unward, Fulmer, 
hid. Eng. Chem. 33, 375-370 (1011). (19) Parkhurst (to Standard Oil of California), U.S. 

I, 9-18,0-15, Feb, 20, 103 1 ; Cent. 1934, U SG3; C.A. 28, 2924 (103 1). (20> Cutlmla, French BOS, SIS, 
Deo. 18. 1025; Cent. 1926. 1 2752. not in C.A. 

(21) StaRO, SchulUc, Or l u. Kohlctft, 90-05 (19-14); C.A . 3S.C13 1(1014). (22) Sharpies Specialty 
Co.. French 801.5S3 ; Aur. 7. 1030; Cent. 1937, 1 203; CA . 31, 635 (1037). (23) Barrett, Cuntunc- 
ham, Johnston. J. Inti. Utft. Tartcal. 21, -170-IS0 (1639). (21/ von OvUutKen, J. lad. llf/g. 
Toricol, 19, 3DS-399 (1937). (25) Sch wander, Arch. Gevrrbeixiihol, Oeicerbthffl. 7, 109-116 
(1939); Cent. 1939, II 1331; not in C.A. (20) Barsoun, Sand, Quart. J. Pharm . Pharmacol. 7, 
205-214 (1931); Cent. 1931, II 2550; C.A. 28, 0191 (1931). ($7) Lwarov, Arch, txptl. Path. 
Pharmakol 141, 19-2 1 (1929); Cent. 1929, II 451 . C.A. 25, 3074 (1031). (28) Wright, Schaffer. 
Am. J. Hyp. 19, 372-374 (1932). (29) Krnst, HmRo (to I.O.), U.S. 1,833,358. 1,833,393, Nov. 
24, 1031? C.A. 26, 1301 (1032): Gor. -189.454. Jnn. 17. 1930; (Cent. 1639. 2 3S29; CA. 24. 2145 
(1030)): Brit. 29S.0S1, Nov. 28, 1028, Cent. 1020. 1 1396; C.A, 23, 2721 (1929). (30) I©* 
French C90.055, Sept, 21, 1030; Cent. 1931, 1 1104; C.A. 25, 1201 <1031): Brit. 319,097, March 11. 
1929; C.A. 26, 6314 (1032); not in Cent. 

(31) Consortium fOr ElcktroeUcm. I ml.. French 090.707, Sept. 25. 1030; Cent . 1931, 1 1101; 
CA. 25, 1201 (1931). (32) Hilt*, Her. 35. 3520-3527 (1902). (33) Schmitt, Schumacher, Z. 
physik. Chem. B-52, 73-80 (10-12). (31) Brins, lice. (top. chim. 45, 80-81 (1026). (35) Midler, 

llOnn, J. prakt. Chem. (2) 133. 289-290 (1932). (30) Meyer, Mailer, J. prakl. Chem. (2) 46, 
174-175 (1892). (37) Brins, lice. tear. chxm. 50, J]£>-125 (1937). (38) Coleman, Moore {to 
Dow Chem. Co.), U.S. 2.174.737, Oct. 3, 1939; C.A. 31. 770 (I9i0). (39) Compagnlo des Prod- 
Chim. d’AIals, etc.. Israeli 80-1,491. Oct. 21. 1030; Crrtf. .1937, I 1515; C.A. 3t, 3509 (1937). 
(40) Maler.Ccr. 522.959, April 20. 1931 ; (Cod. 1931, 1 3007); C.A. 25, 3070 (1031 ):Freuch 055.030, 
April 25, 1020; Cod. 1920, II 1317 ; C.A. 23. 3031 (1929). 

(4I> June. 2inrnicrman», Gor. 515.993, March S, 1032; Cent. 1937, 2 2893; C.A. 26, 3520 
(1932). { 12) Bcttly (to Dow Clmm. Co.), U 8. 2.110,549, Dee. 20. 1938; Cent. 1039, I 8025; 
CA. 13, 2510 (1939). (43) Gavnt. Her. 70, 1115-1118 (1013); CA. 39. 4901 (10-14). (44) 
Golov, Sbamik Dikhloretan 1939, 18-20; C.A. 36, 2523 (1942). (15) Bahr, Zieler, Z. ange^, 
Chem. 43. 233-230 (1930). (40) Stewart, Smith, J. Am. Chem. Soc. 61. 3082-3095 (1925). 
(47) Askenasy, Heller. Gcr. 6-16.341, April 20. 1032; Cent. 1937, II 286; C.A. 20, 3S07 (K>3->- 
(4S) 3.O., French 687,307. Aur. 7. 1030; Cent. 1930, II 3637; CA. 25, 715 (1931)} Brit. 344.592, 
Jan.31, 1029; C.A. 20, 155 (1032); not in Cent. ( 10) Krncmcr, Her. 3, 201 (1870). (50) DcSaere, 
Compt. rend. 1M, 1180 (18S7). 

(51) MOller, Ana. 258, 58 (1SO0). (52) Rrockw ay, Beach, BnuUnc, J, Am, Chem. Soc, 67, 
2695 (1035). (53) Regnantt, J. prakt. Chem. (1) 18, 82-85 (1839); Ann. cA»'m. (2) CO, 155- 
156 (1835). <54) KIttwwt. Chem. Ztg. 40, 521 (1022). <55) LG., Brit, 319,672, July 2. 1931; 
Cent, 3931, II 1191; C.A. 20, 5314 (1932); French 702,301, April 7, 1031; Cent. 1931, II 1101; 
C.A. 25, 4285 (1931) : Or. 529,60-1, July 4, 1929; CA . 25, 517S (193 1) ; not in Cent . (50) Boweji 
(to Imp. Chem. Ind.. Ltd.), But. 531.733, March 17, 19-11; C.A. 30, 1330 (10-12), (57) Enftn 
Bull. soc. ehim. (2) 48, 07 (IS87). (5S) Brunner, Brandenburg, her. 10, 1497-1499 (l®??)* 

II, 01-62 (1678). (59) Hermann, Hax»m (to Consortium fftr Elektrochem. Ind.), U.S. 1,621,879, 
Aug. 8, 7033; (C.A. 23, 50*6 (1933)1. not in Cent.: Gcr. 570.051. 3Vb. 22. 1933; CA. 27, 4252 
(1933); not in Crel-- French 694.051, Nov. 28, 3930; Cent. 1931, 1 1514; (C.A. 2S, 18-13 (1W1))- 
(60) I.Q.. French 805,503. Nov. 2 1, 1930; Cent. 1937, 1 225S; {CA, 31, 4345 (10.17)}. 

(61) I.G.. Gcr. 525.309. May 21 ,1031; Cent. 1031, 1 II 055; C. A. 25, 4012 (1031): French 703 ,76* . 
May C, 1931; Cent. 1031, II 1055; (C.A. 23, 4557 (1931)}. (02) Tiurlkh, Tram. Slate Inst. 
Applied Chem. (VJSB.K.) 24, 77-SO (1935); CA. 29, 7272 (1635); not in Cent. (63) Beane, 
Ren oil, J, Am. Chem. Soc. 58, 8S9-S90 (1936). (64) Strosaekcr, Belton (to Dow Chem. Co.), 
U.S, 1.8S 1,354, Oet. 25, 1932; Cent. 1933. 1 307; {C.A. 27, 1006 (1933)). (65) Bert, CcmpU rend. 
213, 792-793 (1941); Cent. 1942, II 1785; CA. 37, 4005 (1943), (60) Bert. Bull. ere. ehim. (4) 
41, 1173 (1027). (67) Lehman. Schmidt-KcM. Arch. Uvq. Baku 116, 131-208 (1030); CA, 
3t» 477 (1937) ; not in CA. (OS) Ivliarasch, Norton, Mayo, J. Org. Chem. 9, 49-50 (193S). 
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3:6345 3,3,3-TRICHLOROPROPENE-i CUC~-CH*«CH* C 3 H 5 CI 3 Beil. 1-200 


(1,3 , 1 -Trieb)oropropene-2 ) 



Il- 





ls— 

B.P. 

M.P. 


g = 1.3G9 (1) 


114-115* at 760 mm. (1) 

—30° 

(2) 

ng = 1.4827 (3) 

114-116* at 767 mm. (2) 

— 55- - 

"60* (U (5) 

15) 


67° at 103 mm. (3) 



d!3 » 1 . 359 12 ) 



Liquid with penetrating odor suggesting aldehydes. [For use in dewaxing of mineral 
oil see (4),J 

[For prepn. of C from 1 , 1 , 1 -trichloro p ropanol-2 (3-Q84C) (84% yield (3)) with PjOs 
(3) (2J (1), with PCij (5) (l), or with PCI* (5) (1) see indie, refs.] 

C in cold and in diffused light adds Cl 2 yielding (2) 1,1,1 ,2,3-pentacbloropropane (3: 4740), 
m.p. 173-180’ (2>. — C adds Brs readily yielding (2) 1 , 1 ,1 -t ri chloro-2 ,3-dihromopropane 
[Beil. 1*112], cryst. from ale., m.p. 210° {2) 

C with HC1 + FeClj at 50° lot 50-100 hrs. gives (20% yield (3)) 1,1,1 ,2-t etrachloro- 
propane (3:5785). — (For study of addn. to C of HBr see (3).] 

3:6345 (l) Henry, Bull acad ray Belg. 1905, 101-121; Cent. 1905. I 1697. (2) Victoria, Hec. 
tear, chxm 24, 280-283 (1905). (3) Kharasch, Rossin, Fields, J. Am. Chtm. Soc. 63, 2558-2560 
(10-11) (4) Standard Oil Development Co , French 790.852. Nov. 28, 1935, Cent. 193ft, I 2672, 

C.A. 30. 3223 (1030). (5) Henry, Rcc. trot*, chxm. 24, 336-344 (1005). 


3:5350 3,4-DICHLOROBUTENE-l 
(l,2-Dichlorobutcne-3) 


B.P.llS* (1) 

46-46.6“ at 40 m (1) 


Cl Cl C^fjfclj 

Hi<!) k CH~CH 2 


Beil. S.N. 12 


nu s = 1.4650 (1> 


[For prepn. of C (together with other products) from butadiene-1, 3 with Cl 2 , either 
directly or in CllCh, CSz or Igr. soln., ece (1) (2|, the process can be controlled so as to 
yield little or no 1 ,2,3,4-tctr achlorobutone but rather a mixt. of C and l,4-dichlorobutene-2 
(3:5725) m the ratio 2:1(1) (2).) 

C does not (l) rcarr. to l,4-dichtorobutenc-2 (3.5725) even on htg at 90“ in a at. — 
However, C in the presence of a metal halide cat. (3J such as AlClj (4) marr. by aiiyiic 
transposition to l,4-d»chlorobutcne-2. 

0 on htg, at DO 9 with 2 pis. solid KOH loses HCt jicidtng ( 1 ) (2) 1-chlarobutadiene- 
1,3 (3:7210), b.p. S5* (1) <2); under certain conditions, however, C with KOH loses HC1 
to yield (5) 2-chlorobutadieno*l,3 (ch)oroprcne) (3 : 7G$0). 

C on htg, in ale. with Zn dust yields (1) butadienc-1, 3. 

C with C)j yields solely (1) the hq. isomer of 1 ,2,3,4-tetrachJorobutane (3;05S2). 

0 treated directly with Oj at 0®, tlien with at|., yields (1) o^-dichloropropi6naldehydc 
(3:9034), b.p. 73* at 50 mro, {!), -f formaldehyde (1:0145). — 0 on oxida. with diL ale. 
KMnO« gives (1) o^-dichloropropionic acid (3:0S55), m.p. 60® ( 1 ). 


3:5356 (1) Sfuskaf. Xcrthrup. I. Am. CKem. Soc. 62, 4043-4055 (1930). ( 2 ) Muakat fin 

Pont). U-S. 2,038.593. Apr. 28, 1936; Cent. 1930. II 3358: C.A. 30, 39)2 (19 3 G). ISlIO VK 
Industrie. Brit. 505.573, May 12. 1939, Cent 1339, II 1572. C.A 33. 7822 (1039). ‘ U) Kfcodemus 
(to I.Q.). VS. 2.242.0S4. May 13. 1941; C.A. 33, 5131 (1941). (5) Ca»tbm (i doPont? 
VS. 2,033,538. Apr. 2b, 1930; Cent. 1930. II 3353; C.A. 30, 3833 (193G). ' 



3:635G DIVISION D, SECTION 1 CM 

3:5350 CHLOROMETHYL ACETATE CHiCO.O.CHjCl CjH.O s Cl Beil. n. 152 

Hi— 

n : .(ico) 

B.P. 115-110° at 767 mm. (1) Dll? = 1.1053 (1)(13) 

115° at 767 mm. (13) 

116 ° (5) 

113-115° (2) (12) 

110-112° (3) 

68-03° at 290 mm. (4) 

Colorless liq. with penetrating odor. — Insol. cold nq.; boI. ale., ether. — Sol. in cold 
cone. HsSOi with cvoln. of HC1 (1) {13). 

[For prepn. of C from methyl acetate (1:3005) with Clj in cold (1) (5) and in sunlight 
(2) {0), or with SOjCl* in sunlight <G), see indie, refa.; from polyoxymethylenc with AcCl 
(3:7005) in a.t. at 100° (Q) or by htg. in pres, of ZnCl; (01% yield on AcCl (•!)) cf. {7) (8) 
(noto that crude 0 may be more or less contaminated with lnV(chloTomcthy\ ether) (3:5245), 
b.p. 105°, and AcaO (1 : 1015), b.p. 1-40% apparently produced by disproportionation of 
C itself during the htg. (7).] 

C on slight warming with aq. readily dissolves by virtue of hydrolysis, yielding {1) (5) {3} 
formaldehyde (1:0145), AcOIl (1:1010), and HCl. 

[C with ales, or Na alcoholatcs (10) presumably first yields alkoxymcthylacctatcs: e g., 
C with Na bcnzylato in C^Hj refluxed for 4 lire, gives (15% yield ’.4)) benzyloxymethyl 
acetate, b.p. 152-155° at 29 mm. (4); however, the usual type of prod, consists of a mixture 
of formaldehyde dialkylacetal and alkyl acetate (perhaps formed by interchange of radicals 
between the initial product and the alcohol (9)): c.g., C with benzyl ale. (1:6480) gives 
(0) (10) (13) formaldehyde dibcnzylacctal, b.p. 1SS-190° at 13 mm., + benzyl acetate 
(1:3751), b.p. 217°; C with n-propyl ale. (1:G150) gives (9) (13) formaldehyde di-n- 
propylacctal [Beil. 1-575, Ii-(301), hr (039)], b.p. 137° at 760 mm., + n-propyl acetate 
(\ :3075), b.p. 101.6°; for analogous behavior of 0 with McOH (1 : 0120) and EtOII (1 *.6130) 
sec (10).] 

[C with Na phcnolato docs noi yield phenoxymethyl acetate but instead (45% yield 
(11)) phenyl acetate (1:3571); this may be accounted for in a fashion completely analogous 
to that suggested abovo in the case of ales., but no attempt was made (11) to verify the 
pres, of formaldehyde diphenylacctal (diplicnoxyracthane) although the latter [Beil. 
VI-150] »3 well known.] 

C with NHj in dry ether gives (12) (13) acetamide, NH|C1 -f- formaldchydo (often in 
the form of hexamethylenetetramine (13)). — C with aniline (1.5 moles) in dry ed> cr 
gives (80% yield (12)) acetanilide, m.p. 114-115°, 1,3,5-triphenyHrimethylenetriarnino 
(“ anhydroformaldchydcaniline ”) [Beil. XXVI*3], ycl. pr., m.p. 140-141° (produced by 
nctn. of tho liberated formaldehyde upon the excess of aniline). — jC (1 mole) with N,N- 
dimcthylanilinc (2 moles) + ZnClj at 110-120° gives (5) salt of 4 , 4 '- 6 is-(dimcthylamino)- 
diphcnylmethauQ [Beil. XIII-239, XIlI r (71)], m.p. 01°.] 

C with pyrldino forms an unstable addn. cpd. (12); C with quinoline forms (12) an 
nddn. cpd., m.p. 214-216° dee., cas. sol. in nbs. ale. but easily pptd. with dry ether (12). 

[0 with A r -p ot assi opyr role in dry ether gives (18% yield (14)) i\T-pyrrylmetbyl acetate, 
b.p. 50-63.5° at 3 rom., D"? = 1.0916, nb° » 1-4907 (14).] 

. [For study of rate of reactn. of C with KI in acetone at 20° and 25“ see (2).] 

3:535G (l) Henry, Brr. C, 740-741 (1873). (2) Conant, Kirncr, Hussey, J- Am. Chtw, Soe, 
47, 407, 409 (1925). (3) Descudc, Compf. rend. 132, 156S (1901). (4) Gupta, Kaushal, Desha- 
pando, J. Indian Chem. Soe, IS, 03S-C-10 (1911). (5) Censi, Bull, soe, ind. Mulhouse 70, 311- 
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31,1 /l 899): CM- J MO, I 594-695. {0} Henry, Bvil. acad. rov ■ Befe.4990, 48-60, Cent, 1909, 
1 1122-1123. (7) Descude, Bail. toe. Mm. (3) 27, 807-869 (l902);C’ompt. rend, 122, 160S (1901), 
(8) Henry, C«mpt rend. 133, »7 {1901). |9) D»cude, Bull. toe. Mm. (3) 27, 47-48 (1903). 
(10) D«eude, Baft- toe. Mm. (3) 27, 1215-1219 (1902). r 4 „ 

(«1 Kirncr. J Am. Chem. Soc. i 9. 274 S (19 20}. (12) Uhcb, Adana, J. Am. Chm. Soc. 43, 
663, 665-660 (1921). (13) Descude, Ann. chim. <7) 22, 604-608 (1903). {14} Taggart, Richter, 
J. Am. Chem. Soc 60, 13S6 (1034). 


3:5358 3-CmOHO-l, 2-EPOXYPROPANE CHjCJ CjH»OC3 

(** EpicWorohydrin 

r-chloropropylcne oadc; ^ 

(cblorornetbyl)eihyJene oxide) 


BeiLXVK- 0 
XVHi-(4) 


B,P 

(118-110* 
117® 


M.P. 

m (50)} -48° 

{2} (3) (4) (5) 


(10} Z>? - 1.17405 {23} 
1.1723 (24) 


11G.5-117.5® 

at 765 mm. 

(G) 

ng - 1.43585 

(23) 

11CS.75-U7.00® 

’ at 762.2 mm. 

<7> 

D 5° - 1.184 (20) 


11G.50® 

at 760 mm. 

(7) 

1.1812 (10) 


110.6® 

at 761 mm 

<8) 

1.181 (17) 


110.45° 

at 760 mm. 

(9) 

1.1801 |25) 


117® 

at 768 mm. 

(10) 

1.18 (18) 


117° cor. 

at 766 tom. 

m> 

ni" - 1.4382 

(26) 

110-118® 


(12) 

1.438 

(U) 

iio-m® 

at 760 mm. 

(13) 

Di 51 a 1.1848 (25) 


110* 


(14) (15) 

ni? ‘ - 1.43000 

(25) 

115-117* 


06) 

D\'* - 1.1028 (26) 


115-116* 


(17) (18) (48) 

ni> 6 « 1.44105 

(26) 

115.4* 

at 764 nun. 

(19) 



115® cor. 

at 740 mm. 

(20) 





(21) 



00-61° 

at 100 mm. 

(17) 



30-32* 

at 10 nun. 

(22) 




C is also sometimes designated as “ o-cpichlorobydrin " to distinguish it from the less 
common " ^-epichlorohydnn " «=* {J-chlorotrunethylene oxide. 

C la liq. with odor suggesting chloroform- — C is Bpar. eol. aq (see also below) but misc. 
with ale. or ether. 


MISCELLANEOUS PHYSICAL PROPERTIES 
Solubility relations. C with aq. forna two layers: the lower layer conts. the following 
no. of g/s C per 100 g. eatd. sola.: at 25® 08.48 g., at 45® 97.43 g., at 70° 95.82 g,, at 80.4* 
04.17 g ; the upper layer cents, per 100 g. satd. sain.: at 30 2® 6,60 g., at 52.0* 7.53 g., at 
65.0° 8.45 g. r at 72.0® 9.34 g , at 80.2* 10.43 g. (5>. 

Binary azeotropes contg. C. C with aq. forma a homogeneous const, hoilg. mixt., b.p. 
88®, contg. 75% C; at 25® this azeotrope sepa. into two layers contg. respectively 98% 
C and 7% C (17). 

[C with AcOH (1 : 1010) forms (9a) a const-boDg. mixt., b.p. 115 05° at 760 mm., contg. 
65.5 wt. % C; C with tetrachloroethylene (3:5460) forms (96) a const.-boilg. mist , b.p. 
11042° at 760 mm., contg. 51.5 wt. % C.) 
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{Note that C with EtOH (1:6130) (9c) or with formic acid (1:1005) (9d) forms no 
azeotropes.] 

Ternary systems contg. C. [For extensive study of system 0 + AcOH + oq. sco (5).] 

MISCELLANEOUS PHYSIOLOGICAL AND BIOCHEMICAL 
BEHAVIOR OF 0 

[For study of toxicity of C sco (27); for effect on proteins sec (2S); for effect on wire 
worms see {29}.] 

USES OF C 

The uses of C both as solvent and as chemical intermediate (see below) are manifold 
and cannot here be reviewed in detail (however, for use of C in stabilization of nitrate 
esters (30), in refining of mineral oil (31), or in treatment of cellulose fibers to improve 
dyeing with add .dyes (32) see indie. tc£s.). 

PREPARATION OF C 

[For prepn. of C from l,3-dich!oropropanol-2 (“ o-diclilorohydrin **) (3:59$5) with aq. 
Ca(OH). (22) (1G) (33), with aq. NaOH (4) (13) (17) (34) (37) cf. (35), with ale. NaOH 
(36), with ether + NaOH (3S), with solid NaOH (39), or with aq. IvOH (2) (1) (yields: 
95% (33), 92.5% (36), 90% (13) (1G)(34),S5% (17),79% (2},76-Sl%(3S),67-72%(22),70% 
(17), 60% (4)) see indie, refs.; for patents on prepn. of C from this source by use of various 
alk. materials see (40) (41) (33) (37); note that during this type of prepn. of C some gly- 
cerol (1:6540) is also formed (3S) (44).] 

[For prepn. of C from 2 ,3-di chloropropanol-1 (" 0-diehlorohydrm ”) (3:6060) with 
aq. alk. see (42) (for studies of kinetics of this loss of HC1 see (43)).] 

[For formn. of C from glycerol (1:6540) with PCU (45), with HC1 (1) (50), or SjG: 
(50) sec indie, refs.] 

[For formn. of C from sodium salt of 7>ehIoro-0-hydroxy-n-propyl hydrogen sulfite 
(itself obtd. from C -f NaHSCb) on treatment with NaOH see (46).] 

[For formn. of C from l-bromo3-chloropropanol-2 (see below) by loss of HBr by 
actn. of cone. KOH see (1).] 

CHEMICAL BEHAVIOR OF C WITH INORGANIC REACTANTS 

Reduction of C» (C with Na/Hg in moist ether is very slowly attacked and some ally! 
ale. (1:6145) (together with other prods.) is formed (47). — Note, however, that rcactn. 
of C with Na in ether is very complicated and the prods, and mode of their formn. are 
disputed (4S) (49) (44) (50) (51).] — (For behavior of 0 with HI see below.) 

Oxidation of C. [C on osddn. with nNOj (D = 1.3S) gives (52) 0-chloro-a-hydroxy- 
propionic add (0-chlorolactic acid) [Beil. III-2S6, IIIi-(llO), III«-(209)], cas. sol. aq., 
ale., ether, cryst. from CeHe (53),m.p. 77° (53), 77-78° (52) (for resolution of this prod, 
into opt. act. forms, d-form, m.p. 91.5% see (54)). — Note that this prod, is also obtd. by 
oxidn. of 3-chloropropanediol-l ,2 (** a-monochlorohydrin ") (3:903S) q.v.] 

Halogenation of C. [0 with C3j in diffuse light gives (55) Y.-y-dichloropropylcne oxide 
[Beil. XVII-9], oil, b.p. 170°. — C with Br* at 100“ gives (56) (57) x,x,i^tribromo-r-chloro- 
propylene oxide [Beil. XVII-9), oil, which cm shaldng with aq. forms a crystn. tetrahydratc, 
m.p. 55° (56).] _ 

Behavior of C with water (or dil. adds). [C with aq. at 100° (6) in s.t, (1) cf. (60) or 
on boilg. for 14 hrs. (5S) adds H-O giving (S0% yield (5S)) 3-chloropropanediol-l ,2 (a- 
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monochl orobydrin ) (3:9038). This process is greatly facilitated by the pres, of dil. 
acids: e.g., for use of dil. HsSCh (yields: 85-90% (34) cf. (59), 80% (36)5 or formic acid 
(66% yield (212)) see indie, refs.; for study of kinetics of this reactn. inch influence of 
various acids and Salta see (6) (19) (61)_(62); for patent on use of dil. acids or acid-reacting 
salts Bee (63). — Note, however, that C with aq. co-ntg. 3-20% H2SO4 at 100-250° under 
press, gives (72) acrolein (l'0115)-f 

Behavior of C with halogen hydracids (HX). With HF. (C with 30% HF soln. reacts 
vigorously yielding (64a) 3-chloropropanediol-l,2 (" «-monochlorohydrin ") (3:9038) 
and other prods ; note that £ with HF under some circumstances appears to yield (615) 
polymers.] 

With SCI. [C with cone. HC1 shaken several hrs. at room temp. (3) (4) cf. (19) (65), 
or & with HC1 gas (51) in AeOH (11), gives (80% yield (4)) l,3-dichloropropanol-2 (“ a- 
dichlorohydrin ”) (3:5985).] 

With HBr. lC with const.-bodg. HBr (D = 1.48) as directed (66) cf. (1) gives aim. 
quant, yield l-bromo-3-chloropropanol-2 (BeiL 1-365, Ii-(1S5), I*- (385)], b p. 197° at 
760 mm. (66), 92’ at 20 mm- (66), £>|° - 1.726 (67), »!? = 1 5140 (67) (corresp. bis- 
(AT-phenylcarbamate ), m.p. 73° (68» ] (See below under reactn. of C with metal bromides. ) 

With HI. (C mth 66% HI (69) cf. (66) (1) gives 3-chloro-l-iodopropanol-2 [Beil. 1-366, 
It- (186), Ij-(386)] r b.p. 226° (I), 107° at 19 mm. (66J, 110° at 9 mm (69).] (See also below 
under behavior of C with metal iodides.) 

Behavior of C with oxygenated inorganic acids. [C with cone H-.SO* (70) or 84% 
HjSO« m cold (71) gives a corresp mono (acid sulfate) ester [Beil. 1-474, Ij-(538)], but 
whether this HSO4 group is attached through oxygen to the first or second carbon atoms 
of C is unknown.] 

fC with HNOa at not above 20° as directed (73) gives 42% yield of a mononitrate ester 
of 3-chloropropancdiol-l,2 (“ w-monochlorohydrin ''); C with fumg. HNOj at 0° gives 

(74) -y-chlorapropyleae glycol dimtrate (Beil. 1-474}; 6 with mixed HNOj + H2SO4 gives 

(75) a mixed nitrous/nitric ester [Beil. 1-474] of 3-chloropropanediol-l,2 (3 ’9038).] 

}For analogous* reactns. of C with H S P04 (71) (89) or with HCIO* m ether (76) see indie, 
refs.; for behavior of C toward HOC1 see (77).] 

Behavior of C with salts of inorganic acids. (For behavior with NaCN, etc., see below 
under organic reactants.) 

Wtlh melal chlorides. (0 in dry ether adds anhydrous ZnCh giving (78) CICH7CH- 
(OZnCl),CHjCl;G in dryether adds anhydrous MgCl> giving (78) CICH 2 CH (OMgCl)CH 2 Cl; 
both these cptfa. on hydrolysis yield (78) l,3-dichloropropsnol-2 (" «-<iichlorohydrm ") 
(3:5985). — Note also that C (2 g.) with MgClj (l g.) -f &q. (2 ml.) + abs. ale. (5 ml.) 
in st. at 125° for 6 hrs. (79) cf. (11) gives Mg(OH)j -f 1,3-diehloropropanol (above); C 
with ale, FeCU gives (U) Fe(OH)s 4- l,3-dichloropropanol-2 (above).] (Sec also below 
under reactn. of C with RMgX cpds ) 

With melal bromides. (C (l mole) with MgBr* (l mole) in dry ether gives (80) similarly 
CICHj CH(OMgBr).CHjBr which on hydrolysis yields (SO) l-hromo-3-chloropropanol-2 
(props, given above under reactn of C with HBr).] (See also below under reactn. of C 
with RMgX cpds. ) 

With metal iodides. (C with dry KI in s.t. at 100° for several days (1), or C with KI 
(2 moles) in abs. ale. at 80-85° for II hrs. (81), or 0 with Nal (I mole) in acetone refluxed 
21 hre, (82), gives (40% yield (82)) 3-iodo-l,2-epoxypropane (“ o-ep«odohydrin ”) [Beil. 
XVH-10], b.p. 167° (1), 64° at 24 mm. (82), 62° at 24 mrn. (8I)-1 
{0 with cone. aq. Mglj soln. gives aim. quam. yield (170) 3-chIoro-l-iodopropanoI-2 
for whose constants see above under behavior of C with HI.] 
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With alkali sulfides. [For patents on behavior of 0 with aq. Na2S sec (83) (84).] (See 
also below.) 

With alkali sulfites. [0 with NaIIS03 in s.t. at 100° (11) or htd. under reflux (85) (46) 
(80) or in cold (87) gives sodium salt of 3-cli lor o-2-hy d r oxy-n-p ropy 1 hydrogen sulfite 
[Beil. 1-474, 1 j- (638)1.) 

[0 (1 mole) with cone, aq, Na^SOj (2 moles) hid. under reflux V/r% hrs. (46) or 0 with 
cone, aq. K2SO3 (85) gives corrcsp. salts of " glycerol disulfonic acid/'] 

[For behavior of 0 with NajPOi (16), with NajIIPO* (88), or with N03ASO3 (90) see 
Indie, rcfs.1 

Behavior of C with other non-nltrogenous inorganic reactants. [0 with PClj gives an 
addition prod. (91) which with aq. regenerates 0 and also forms IIjPOj. — 0 with PClj 
yields (I) 1,2,3-trichloropropanc (3:5840) 4- POClj.) 

[0 witii 82CI2 gives (92) 07% l,3-dichloropropanol-2 (“ a-dicldoroliydrin ") (3:5085) -f 
33% a.a'-dichloroacctonc (3:0503), — O with SO2CI2 + AlClj in CCI4 gives (93) 0,0 / - 
dichloroisopropyl chlorosulfonatc.] * 

[(i in alk. coin, treated with II2S at 0° gives (94) 0-chl oro-a-1 iy d ro xy-n-pr opy 1 mercaptan, 
b.p, 00° at 1.3 mm., X)l° - 1.2981, nil’ - 1.5257 (94); at 50°, however, further loss of 
IIC1 occurs yielding by ring closuro (94) 0-hydroxy trimcthylcno sulfide, b.p. 57° at 1,3 ram., 
Di° •« 1.2130, nl? “ 1.5433 (94). — Note, however, that 0 treated directly at 125° with 
II2S gives (95) 5i«-(0-cliloro-a-hydroxy-n-propyl) sulfide, oil, undiatillablc without decn. 
even at 2 mm. (05).) 

[0 with AcCla gives (00) Iris- (0,0'-dicliloroisopropyl ) arsine, b.p. 88-93° at 10 mm., 
D4 0 - 2.145 (90).] 

Behavior of £ with NH3 and other inorganic nitrogen cpds. [0 satd. repeatedly with 
NHa gas as directed (97) gives ln«-(0-chloro-o-hydroxy-n-propyl)amino (Beil. 1V-291], 
m.p. 92-93° (corrcsp. fi.IICi, m.p. 173° (97)); note that from the rcactn. prod, of 0 with 
ethyl ncotoacctatc treatment with excess ale. NII3 gives (98) 3-chloro-2-(l?)-aminopropanol- 
1(2?) [Beil. 1V-291],] 

(0 in ale. with Nils gas or C in ale. with NaNIl2, or 0 with aq. NILOII (11) (99) gives 
a rcactn. prod, of undetermined constitution, useful in productn. (100) of vat dyo printing 
pastes.] 

[0 with hydrazine hydrate at 100° for 30 min. or in ale. under reflux for 6 hrs. gives (101) 
7-hydrazinocpihydrin which with ZnCfo at 100° gives (101) pyrazolc (Beil. XXI1I-39, 
XXIIIH15)], m.p, 09.6-70° (101).) , 

(For behavior of 0 with basic potassium iminodisulfonate, KN(603K)2, leading to 
dipotnssium cpUiydrin-Af,N-di8ulfonato (102) (103), or with basic potassium hydroxyl- 
amincdisulfonatc, K0N(S03K)2, leading to dipotassium cpihydrinhydroxylamine-N,N- 
disulfonato (104), see indie, refs.] 

CHEMICAL BEHAVIOR OF C WITII ORGANIC REACTANTS 
Behavior op 0 with Ilmnoxr and Mercapto Compounds 

With monohydrlc alcohols. 0 with alcohols reacts to give by opening of the oxide ring 
tho corrcsp. primary ethers of 3-chIoropropanediol-l ,2 (‘ ' a-monochlorohydrin ”) (3:9038). 

[0 with McOII (1:0120) in pres, of II2SO4 (105) (60) (100) (107), or 0 with McOH flt 
elev. temp, under press. (108), or C with McOII + BFj (109), gives (yields: 88-90% (105), 
89% (100), 74.5% (109)) 7-chloro-0-hydroxy-n-propyl methyl ether (" chloromethylin ") 
(Beil. I 2 -(638)], b.p. 173“ at 752 mm. (105), 172° (100), 170.5-171.5° (109), 95° at 20 ram, 
(100), Dl° - 1.1018 (109), nj, 0 - 1.4474 (109). — Note, however, that C witii McOII in 
pres, of KOII gives (110) (111) glycerol a,c/-dimethyl ether -dimcthoxy-isopropyl ale.) 
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[Boil. 1-512, Ii-(590)1, b.p. 167-168” ot 700 mm., 65.5-66.0” cor, at D mm. (113), Dl 0 «■ 
1.00S5 (tl3), Bf - 1.012 (111), n‘u - 1.4183 (111), ng - 1.1192 (113) (corresp. p- 
nitrobenzoate, m.p. 43° (112}).] 

(0 with EtOH (1.6130) m pres, of H»SO t refluxed 6 hrs. (17) or 20 hra. (106) gives 
(yields' 80% (106), 76% (17) ) 7 -chIoro-fi'hydroxy-n-propyI ethyl ether (“ chloroethyiin ”) 
{Dell. 1-474, Ir(538)l, b.p. 183-184° (106), 104-106° at 60 mm. (17), 95-100° at 20 mm. 
{100}, &V* «* 1.107 (17), «d “ 1-442 (17). — Note, however, that £ with EtOH 4* KOH 
gives (110) glycerol a.a'-diethyl ether (g./j'-diethoxyisopropyl ale.) [Beil 1-512], b.p. 191° 
at 760 mm. (13) (111), 108-109° at 60 mm. (Ill), 61.5-62.0° cor. at 2 mm. (113), Df = 
0.952 (111) (13), Of « 0 95)4 (113), - 1.419 (111) (13), nf? « 1.4200 (113).] 

{For corrcsp. behavior of C with n-butyl ale. (1:6180) 4- HjSQ* (106), with isoamyl ale. 
(1;6200) 4- H*SO* (106), see indie, refs. — £ with dodecanol-1 (lauryl ole.) (1:5900) +• 
FcClj in s.t. at ICO* for 15 hrs. (39% yield {114}) or with H;SOi (115) gives T'Chloro-d- 
hydroxy-n-propyl n-dodecyl ether, b.p. 157° at I mm. (114), n& *» 1.4525 (114). — (For 
attempts to effect analogous roactn. between C and ten-butyl alcohol (1:6140) in pres, of 
H 2 SO 4 and for physical constants on higher members of di ( alkoxy ) isopropyl ale, Beries 
see (113) )] 

[0 with ethylene chlorohydrin (3:5552) + H*S0 4 gives (70% yield (116)) 7 -chloro- 3 - 
hydroxy-n-propyl £-chloroethyl ether, b.p. 123-125° at 18 mm, (110).] 

With polyhydric alcohols. (C with ethylene glycol (1:6465) +■ H 2 SO 4 gives (56% 
yield (U7)) Y-chlorcwi-hydroxy-n-propyl /3-hydroxycthyl ether, b.p. 135-139° {117}.j 

(For presumably analogous behavior of £ with glycerol + HjSOi see (118); for behavior 
of £ with cellulose -f 50% NaOH see (119).] 

With mercaptans. £ with mercaptans behaves in general analogously to £ with mono- 
hydric ales. 4- IIjSO*. 

(E g., C with MeSII is unreported. — £ with EtSH at 50° for 4 hrs. gives (90% yield 
(95)) j-^hloro-d-hydroxy-n-propyl ethyl sulfide, b.p. 114-115° at 16 mm.; note, however, 
that 0 with EtSH m aq. KOH (i.e., KSEt) reacts differently yncldiog (95) 1,2-epoxy-n- 
propyl ethyl sulfide, b.p. 67-68° at 15 mm, Z>f 1.019G, tiff *= 1.4789, — £ with n- 
FrSH 4- activated carbon at 90’ for 7 hrs. gives (95) •j-cbloro-^hydroxy-rj-propyl n-propyl 
sulfide, b.p. 95“ at 4 tnm ] 

}0 (1 mole) with benzyl mercaptan (1 mole) at 130° for 7 hrs. gives (95) 7 -chl oro-/3- 
hydroxy-n-propyl benzyl eulfidc, b.p. 154-156° at 4 mm.; note, however, that C (1 mole) 
with benzyl mercaptan (2 moles) in ale. NaOH gives (46) tja-OS^-dibenzylmcroapto)- 
feopropyl ale., m p. 69’.] 

(0 with thiopbenol at 130° for 5 hrs. gives {95} -y - chioro-tf-hydroxy-n-propyl phenyl 
sulfide, bp. 141 * at 4 mm.] 

With monohydric phenols. C with monobydric phenols reacts to give by opening of 
the oxide ring the corrcsp. primary* aryl ethers of 3-ch!oropropanediol-l,2(“ a-mono- 
chlorohydnn ’*) (3.903S). 

(C with phenol (l : 1420) (2 moles) at 110° for 10 hrs. (17), or nt 150-100° under press. 


(120) (12!) cf (122), gives <SC% yield (I7|) V'chloro-^-hydroxy-n-propyl phenyl ether 
(*' o-monoclilorohydnn v-phenyl ether ") (Beil. V1-I47, \Ti-(S.i)}, b.p. 155-156° at 16 mm. 
(123), 152-153° at 12 mm. (121), 125-120“ at 2 mm. (17), 2>< s ** 1.209 (17), nft *» 1,540 
(17) (this prod, w also formed even in pres, of a my hute NaOH (123)), — £ (t mole) 
with phenol (1 :142Q> (1 mole) + aq NaOH (1}{ moles) at onl. temp, for 24 hrs. gives 
<10% yield ( 17 ) (125)) ( 121 ) 3-phenoxy-t,2-cpaxyproj»anc (glycidol phenyl ctlier) {Beil. 
XVIM05, XVI I r (50)], b.p. 213-244“ cor. (124|, 133° at 23 mm. (121), U5-U6° at 3-4 
mm. (17), />¥ « 1.10 (17), thw react n. occurs so readily that this prod, has formerly been 
mistaken for glycerol a.-rdiphcnjl ether (sec following), — £ with phenol (1:1420) -f 
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ale. NaOEt under reflux (120) cf. (124) (127) yields glycerol a, c/-di (phenyl) ether 
diphcnoxyisopropyl ale.) [Beil. VI-149, VIi-(86)J, lfts. from ale., m.p. 82° (120) (127), 
81-82° (124), 80-81° (17).] 

C (1 mole) with p-nitrophenol (1 mole) +aq. NaOH (1^ moles) at ord. temp, for some 
days gives (126) 3-(p-nitrophenoxy)-l, 2-epoxypropane (glycidol p-nitrophenyl ether) 
[Beil. XVIIi-(61)l, m.p. 67° cor. (126), 09° (127). — 0.(1 mole) with 2,4-dinitrophenol 
(1 mole) in aq. KOH (1 mole) refluxed several days, or C with Ag 2,4-dinitrophenolate in 
ale., gives (42-47% yield) (note that G is in excess (128)) glycerol a,a-bis- (2,4-dinitro- 
phenyl)ethcr, m.p. 79° (128).] 

[C (1 mole) with o-creaol (1 : 1400) (1 mole) + very dll. aq. NaOH at ord. temp. 9 days 
gives (30% yield (123)) 7-chloro-^-hydroxy-n-propyl o-tolyl ether (" a-monochlorohydrin 
•y-(o-tolyl) ether) (Beil. VIi-(201)], oil, b.p. 165° at 14 mm. (corresp. N-pbenylcarbamate, 
m.p. 113-114°); C (1 mole) with o-crcsol (1 mole) -f excess aq. NaOH at ord. temp. 4 
days gives (131) 3-(o-toloxy)-l,2*epoxypropane (glycidol o-cresyl ether) [Beil. XVII-105], 
oil, b.p. 134.5° at 14 mm. (131); note, however, that C (1 mole) with Na o-crcsolate (2 moles) 
in ale. refluxed 24 lirs. gives (37% yield (129)) cf. (130) glycerol a,a~bis~ (o-tolyl)ether 
(Boil. VI-354], m.p. 3G-37°, b.p. 226° at 13 mm. (129) (130). — C (1 mole) with m-cresol 
(1 : 1730) (1 mole) + 20% aq. NaOH (l/40 mole) at ord. temp, for 56 days gives (67.5% 
yield (126)) 7-chloro-/3-hydroxy-n-propyl m-tolyl ether (“ a-monochlorohydrin ” 7 -(m- 
tolyl) ether) [Beil. VIi-(186)J, b.p. 167.5° cor. at 13 mm. (corresp. V-pbcnylcarbamate, 
m.p. 108-108.5° cor.); C (1 mole) with m-crcsol (1 mole) + excess aq. NaOH at ord. temp, 
gives (126) 3- (m-toloxy )-l ,2-cpoxypropano (glycidol m-tolyl ether) [Beil. XVUi-(51)], 
b.p. 139.5-140° cor. at 15 mm.; note, however, that C (1 mole) with Na m-cresolatc (2 moles) 
in ale. refluxed several days gives (23% yield (129)) (130) glycerol a, a -bis- (m-tolyl) ether 
[Beil. VI-378], b.p. 232° at 13 mm. (129) (130).— C (1 mole) with p-cresol (1:1410 
(1 molo) + 20% aq. NaOH (^0 mole) at ord. temp, for 8 days gives (47% yield (123)) 
7-chloro-/3-hydroxy-n-propyl p-tolyl ether (“ a-monochlorohydrin ” T-(p-tolyl) ether) 
[Beil. VIi-(201)], oil, b.p. 165° at 14 mm. (corresp. N-phenylcarbamate, m.p. 113-114°); 
C (1 mole) with p-cresol (1 mole) + excess aq. NaOH at ord. temp, gives (124) cf. (120) 
3- (p-toloxy)-l, 2-epoxy propane, (glycidol p-cresyl ether) [Beil. XVII-105, XVIIr(51)], 
b.p. 136° at 17 mm. (124); note, however, that 0 (1 mole) with Na p-cresolate in ale. under 
reflux gives (120) (124) glycerol a,a / -6tV(p-tolyl) ether [Beil. VI-395], m.p. 8S° (120) 
(124).] 

[The analogous behavior of C with other monohydric phenols cannot be detailed here; 
however, for 0 with a-naphthol (1:1500) (120) (126) (132), 0-naplithol (1:1540) (126) 
(127) (132), carvacrol (1:1700) (126), thymol (1:1430) (120), guaiacol (1:1405) (126) 
(127) Bee indie, refs.) 

With dihydric phenols. [G (1 mole) with pyrocatechol (1:1520) (1 mole) + KOH 
(1 mole) condenses with ring closure yielding (133) (134) 5- (hydroxymethyl )-2,3-benzo- 
dioxane-1,4, m.p. 96°, b.p. 160° at 17 mm. (133) (134).] 

[For behavior of 0 with 4-acctylrcsorcinol (resacctophenonc) see (135).] 

Bciiavtor of C with Ethers 

[C with dimethyl ether + BFj at —35° after reactn. and distn. gives (86.6% yield (136)) 
<n's- (0-chloro/3'-methoxy-isopropyl ) borate, accompanied by a little 7-chloro-^-hydroxy- 
n-propyl methyl ether (for constants see above under behavior of C with monohydric 
ales.). — C with diethyl ether + BFj at 20-25° overnight followed by treatment with 
aq. 2N NajCOj gives mainly (136) 7-chloro-0-hydroxy-«-propyl ethyl ether (for constants 
see- above under behavior of 0 with monohydric ales.) accompanied by ethyl alcohol 
(1:6130); direct distillation of tho reaction mixt. without Na-COj treatment, however, 
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givea (136) iris- (0-chlo ro-d^thoxyisopropyl ) borate, b.p. 210-216° at 12 mm,, Df « 
1.148 {126}.} 

[C with c-balogen-methyl alkyl ethera in pres, of HgCIj gives {137} {105} (by ring opening 
and addn.) mixed formate; e.g,, C with chlorometbyl methyl ether (3:7085) -f HgCl a 
gives formaldehyde ftfl'-dichloroisopropyl methyl acetal, etc.] 

Behavior ofC with Carbosttl Comfounbs 
W ith aldehydes. [C with aldehydes condenses to yield the corresp. 2-alkyM-(ch!oro~ 
me thyl ) -1 ,3-d i oxol arses ; (however, the prod, to be expected from C with formaldehyde 
(1 ;0145), viz, 4- (chlorometbyl )-l ,3-dioxolane [Beil. XIX-8, XIXr(610)j, b.p. 126° at 
750 mm. {138}, has not been so reported, but rather from 3-chloropropanediol-l,2 (" a- 
monochlorohydrin”)(3 - -9038)); for behavior of this prod, with solid KOH at 110° involving 
loss of HC1 and formn. (94% yield (139)) {140} of the formal of propen-l-diol-2,3, b.p. 
93-95* at 758 mm. (139), = 1-4336 (139), see indie, xefa.j 

[6 with acetaldehyde (1*0100) -f SnCU in CCU at 18-25° gives (45% yield (141}) 
4-(chloromethyl)-2-jnethy3-l,3-dioxol3ne (“ acetaldehyde v-chloropropylene acetal ”) (BeiL 
XIXi'(610)j, b.p 158-162° at 760 mm. (141).— C with propionaldehyde (1 :0110) + SnCU 
in CCU gives (64% yield {141}) (142) 4-(chloromethyl)-2-cthyM,3-dioxolane, b.p. 65- 
70° at 18 mm. <142). — For analogous reactions of C with n-butyntfdehyde, octanaM, 
decanal-1, and dodecanal-1 see (142); with crotonaldehydc see (141). 1 
With ketones. C with ketones condenses m completely analogous fashion to yield 
the corresp. 2,2-dtaIkyl-I,3-diox-oIanea. (E.g., C (converted to 3-chloropropanedioM,2 
(%-monochlorohydrm ”) (3:9038) although thia may be unnecessary) gives (60% yield 
{58}) 4-(chloromethyl)-2,2-dimethyl-l ,3-dioxolane ('‘acetone-glycerol a-chlorohydrin"), 
b.p. 157° at 767 mm., Dl° » 1.1079, = 1.43750 (58). — 0 with ben2ophenone (1 :5150) 

+ SnCU in CCU at 13-25° gives (73% yield {141}) 4-(chloromethyl )-2,2-diphenyl-l,3- 
dioxolane, m.p. 44.5°, b.p 159-167° at 2-3 mm, (141). — For analogous behavior of. G 
with phenacyl bromide, camphor, and eyclopentadecanone see (141).J 

Behavior of G with Organic Acids 
(F or salts, acid chlorides, acid anhydrides, see below.) 

With aliphatic monobasic acids. {C with AcOH (1 : 1010) in 8.t. at 180° for 24 hrs. 
(U3) cf. (1) gives a mixt. of both glycerol a-ehlorohydrin o'-acetatc (3:6775) and glycerol 
cf-chlorohydrin 0-acetate (3 • 6517) ; G with AcOH 4- a little FeClj at room temp, for 24 
hrs. gives (90% yield (144)) a prod, supposed originally (144} to be glycerol o-chlorohydria 
a'-acetate (3:6775); note, however, that later workers (36) could obtain only 25% yield 
unless mixt. stood 15 days at room temp, or 2 daya at 80° and regarded the product as 
glycerol ct-ehlorohydrin 0-acetate (3:6517). — C with aliphatic monobasic acids contg, 
at least 4 carbon atoms + AlClj {145} or G with aliphatic, alicychc, or aromatic acid3 
(contg. no sulfonic acid groups) + pyridine (146) gives corresp- mono esters (probably 
mixt. of a- and p~) of 3-chloropropanediol-l,2 (3 : 9G3S) ] 

{0 with tnchloroacctic acid (3:1150) undergoes ring closure (similar to that of G with 
carbonyl cpds. above) giving {147} 4-(chloromethyl)-2-hydroxy-2-(tricHoromethyl)-l,3- 
dioxolane, b.p. 99-101° at 0.11 mm., «f? ** J.4S92.} 

(G with thiolacetic acid (CHa.CO.SH) at G0° f 0 r 12 hrs. gives (76% yield {148}) -y- 
chloro-d-hydroxy-n-propyl tbiolacetatc, b.p. 100-101° at 1 tnro., - 1.2806, n|? «* 
1.5186; on longer htg., e g., 35 hre. at 60°, or even at ord. temp, on 2 weeks etgd. in diffuse 
light, largely rcarr. to ^-chloro-^-tncrcapto-isopropyl acetate, b.p. 69-70° at 1 mm D 20 « 
1.2308, «i> » 1.4S55 {148}.) *’ “ 
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With HCN (or its salts). [C with excess .anhydrous HCN in s.t. at 75-85° for 90 hrs. 
,{149) {150) cf. {151) (152), or C with anhydrous HCN -f some solid KCN in s.t. at ord. 
‘temp, for 3-4 days {153), or C with aq. Ca(CN) 2 {154), gives (yields: 85% {153), 72% 
(150), 70% (151), 05% (149)) y-chloro-^-hydroxy-n-butyronitnle [Beil. HI-310], b.p. 
250° dec. (151), 140° at 20 mm. (151), 134-135° at 15 mm. (153), 110-111° at 2 mm. {151), 
Z>L B « 1.233 {153), nb B ■= 1.4735 (153). — Note, however, that C with nq. or ale. KCN 
splits out KCl gi\ing (155) (85) 3-cyano-l ,2-epoxypropane (“ epicyanhydrin ’') [Beil. 
XVIII-261], m.p. 162°.] 

Behavior of C with Salts of Organic Acids 
[C with dry KOAc first at 110°, later at 150° (156) cf. (157), or at 120-135°, later 150° 
(18) {15S), gives 3-ncetoxy-l,2-epoxypropane (glycidyl acetate) [Beil. XVH-106], b.p. 
168-169° (157), 167-168° (143), 162-164° at 750 mm. (158), accompanied by other prods, 
(for study of polymerization of this prod, see (18) (158)).] 

C with aq. K cyanate on boilg. (159) (160) or C with free isocyanic acid (from htg. 
cyanuric acid) in cold (160) adds yielding 5-(chloromethyl)oxazolidonc-2 [Beil. XXVII- 
145, XXVIIr (260)], pr. from aq., CeHu, or Ac 2 0, m.p. 106° {161) (159), 105° (159). 

[For behavior of C with disodium methyl phosphate (162) or with disodium glycero- 
phosphate (163) seo indie, refs.] 

Behavior of C with Acid Chlorides 

C with acid chlorides yields corresp. esters of -dichloroisopropyl ale. (“ glycerol a- 
dichlorohydrin ”) (3:59S5) as exemplified by the following illustrations. 

With aliphatic acid chlorides. [C with AcCl (3:7065) (164) in s.t. at 100° for 2 hrs. 
n (165) or 30 hrs. (106) gives (73% yield (164)) /3, tf'-di chi oroisopropyh ceta te (3:6318).— 
& with propionyl chloride (3:7170) in s.t. at 135° for 3 hrs. gives (167) A/s'-dicbloroiso- 
propyl propionate [Beil. Il2-(221)], b.p. 20S°, D%o « 1.2222 {167}. — C with n-butyryl 
chloride (3:7370) in s.t. at 100° (166) or with exclusion of aq. in flask at 75° for 8 hrs. (167) 
gives Afl'-dichloroisopropyl n-butyTate [Beil 11-271, H2-(24G)], b.p. 226-227° at 738 mm. 
(166), 223.5° (167), D$ = 1.1792 {167), n 2 i? - 1.4540 (167). — C with isovaleryl chloride 
(3:7560) gives (166) (108) ^^'-dichloroisopropyl isovalerate [Beil. 11-312, II*-(275)), 
b.p. 245° at 737 mm. {166), 127-140° at 36 mm. {16S), 7)1° = 1.444 (16S), n Z jS = 1.450 
(168). — C with stearoyl chloride (3.9960) in s.t. at 130° for 3]^ hrs. gives {167} 
dichloroisopropyl stearate [Beil. Hr(352)], m.p. 39.5°.] 

Behavior of C with Acid Anhydrides 

With anhydrides of aliphatic acids. [C with Ac 2 0 (1 : 1015) in s.t. at 180° for 4 hrs. 
(166) or C with Ac-0 + FeCU at ord. temp, for 24 hrs. {144} gives (90% yield {144)) 
dichloroisopropyl acetate (3: 6318). 1 

With anhydrides of aromatic adds. (C with phthalic anhydride (1:0725) + dimethyl* 
aniline at 100° is claimed (169) to give the monomolecular neutral phthalate [Beil. XIX- 
165] of 3-chloropropanediol-l,2.] 

Behavior of C with Orqanometallic Compounds (or Their Equivalents) 
Behavior with Grignard compounds. With RMgX cpds. from alkyl or alkaryl halides 
[0 with MeMgl in dry ether evolves gas (CH4?) and after acidification yields {171} 3- 
chloro-l-iodopropanol-2 (for constants see above under behavior of 6 with HI).] 

[The reactn. of C with EtMgBr may give three different prods, (or mixtures of them) 
according to circumstances: the first of these is l-bromo-3-chl oropropan ol-2 (for constants 
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see above under behavior of G with HBr}; the second fa the expected l-chIoropentanol-2 
(3:8225); the third is c> clopropanol, bp. 100-103° {80} (172), X^® = 0.9110 {80), n» 
1.4120 {80} (corresp. p-uitrobenzoatc, m.p. 72.0-72.5°; 3,5-dinitrobenzoate, tn.p. 108-109°; 
N-phenylcatbamate, m.p. 101.5-102.0°; N- (p-nitropheny i }ear bamate , tn.p. 159-160°; 
A’-(«-Daphthyl)earbamtc, m.p. 100.5-101.5° {172)). — Note that C with EtMgBr gives 
(16-19% yield {07) (173)) l-chloropcntanol-2 (3.8225), while C with MgEfe gives 70-83% 
yield (SO). — For review of earlier work on this rather complex system see (SO) <173} {67).J 
(For behavior of C with 15 other RMgX cpds. leading m general to chlorohydrina of 
type RCHjCH (OH)CIIiCi see {173}.} 

With RMgX cpds. from ary( halides. (C with C 6 ff&MgBr gives (18% yield {173}} {132} 
{174} (175) 3-chloro4-phcn} l-propanol-2 {Beil. VI-503], b.p. 254-257° {174), 153-154° 
Rt 2S mra. {174) {175), 142-144° at 23 mm. {173}, = 1.1628 (173), ng » 1.5470 (173) 

(corresp. 3,5-dinitrobenzoate, m.p. 120-121° {173}}. — For analogous behavior of 0 with 
ItMgX cpds. from a-bromonapbthalene and from p-bromanisolc (p-bromophenyl methyl 
ether) sec {132J.1 _ 

Behavior with various sodio derivatives. (C with diethyl Rochomalonate to abs. ale. at 
50° docs not Bpbt out NaCl but rather by ring opening, addn. of reactant, and elimination 
of EtOH ppts. {176} (177) cf. {178} the monosodium enolate (m.p. 172° dec. (176)) Of a- 
catbethovy-£<yoro-n-vsJero~Y-factone (Bed. XV1II-373, XVII Iv (478) |, act free (yields.' 
78% (177), 50% (170)) by acidification os on oil, b.p. 189-182° at 12 mm. (170), 175-180° 
at 12 mm. (177). — Note that this lactone with excess ale. NHj gives on evapo. {176} 
(179) 7-cJdoro^f-bydroxy-n-propyltnalondiamide {Beil. 111-450), tn.p. 117-118°.) 

l0 with ethyl sodioacetoacctatc m abs. ale. at 50° does not split out NaCl but rather by 
ring opening, etc., as in preceding case gives after acidification (yields: 80% (176), 74% 
(177)) ti-accto-4-chloro-n-valero-i-lactone {Bod. XVII-421, XVIIi-(230)}, b.p. 103° at 
10 mm. {177), 163° at 12 mm. (176).l 

{C with ethyl aodio-bcnzoylacctatc m abs. ale. behaves in analogous fashion yielding 
after acidification {ISO) cr-ben zo> ! -e-chloro-n - valcror -lact on e [Bed. XVII-497), m.p. 
1OM00M 

BmiAnon orC with Amixes 


With primary amines. TTtlh aliphatic pnmary amines. This reactn. appears not to 
to have been thoroughly studied {however, for reactn. of C with McNHj (181) and use 
of prod, in prepn. of vat dye printing pastes {182} see indie, refs.). 

IVtiA cHcychc primary amines. (C (I mole) with cyclohexylamine (3H moles) under 
reflux gives (18% yield (82)} 0,d'-&s-(cycfohexylamino) isopropyl ale., m.p. 72-73°.) 

B'jt/j aromatic pnmary amines. [C (1 mole) with amhne (2 moles) in toluene refluxed 
95 hw, gives (yield not stated (71)) 3- (phcnylanu no ) -1 ,2-epoxypropanc (“ glycidanih’de "). 
— 0 <1 mole) With amhne (3 moles) at 140’ fa claimed {183} to yield 0,3'-6ta-(phenyl- 
amino)i°opropyl ale. (Beil. X1I-553], mp 53-54°, but Liter workers could obtain only 
viscid oils (IS!) or a further rcactn. prod, supposed {185} to be (phcnylamino)-#'- (di- 
pheflylaramo)iwpropyl ale., mp. 350° dec. (183).) 

{C (l mole) with p-toluidmc (2 moles) might be expected to yield 3- f p-toly IsminoM ,2- 
epoxypropanc, but no such cpd. appears to have been recorded. — However, 0 (1 mole) 
with p-toluidme (1 mole) m dd. ale. (1S6) {184} {£?) (but not in C*H« {181}} opens ring to 
yield by addn. S-chloitv^'-{p-toljL\mico)Uopropyl ale., m.p. 85“ (184), 81-82° {186} • 
this prt-i on htg with p-toluidinc (184) or C (1 mole) with p-tolwdine (2 moles) at 155“ 
{186) gives fijf -6n-(p-to!ylam:no )i»oprop> 1 ale., m.p. 116° (181), 1133* (ISO) j 
{C with p-pbenctubne hydrochloride in nq. sob. at ord. temp, especially in sunlight 
givwi {<0% yvc-ltl <IS7J) cf. {ISS) AVV-6t^(rcUoro^hy*droxj--n^propyl)pheneridino.) 
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[For behavior of C with fl-naphthylamino in xylene under reflux (ISO), with areanilic 
add {190), or with p-nminophcnol (or its ethers) (191) sch indie, refs.] 

TFifc hclcrocgdic primary amines. )C with a-amlnopyridine gives (63% yield (192)) by 
nddn. to oxide ting and subsequent ting closure a prod.; m.p. 190°, regarded &s " 1,2- 

divinylcnc-5-hydro\ytetrahydropyrimidinc.''] 

With phmylhydrarinr. (§ with 1H pts. phcnylhydrarino in ether at not above 15° for 
10 days ppts. phenylhydraxinc hydrochloride and leaves in tho other 4-hydroxy-I-phenyl 
pyraiolidino [Beil XXIII-34S), m.p. 103-131° (193); this prod, with phcnylhydm'me 
hydrochloride on warming in Celle (193) or C with 2 pts. phenylhydratinc in Celle re- 
fluxed 8-9 hrs. (194) gives (58% yield (194)) l-phcnylpyrnxolc (Beil XXHMO, XXIHi- 
(15)], b.p. 240.5° cor. at 765.4 mm. (194), m.p. 11-11.5° (191), D\° - 1.1127 (195), «?? « 
1.5966 (195).l 

With secondary amines, With chpfiafic secondary amines. [C with Me;NH pre- 
sumably gives (196) fi-chlon>^'*(dimcthylamino)isopropyl ale., but no constants are 
reported in tho literature, either for it or for its ring-closure derivative, 3- (dimethy bimino}- 
1,2-cpoxypropanc, cf. (196); noto further that the prod, to be expected from G + 2 MojNII, 
viz,, 0,0'-iiis-(dimcthylamino)isopropyl ale. (Beil. IV-290) (197), although known, has not 
been prcpd. from C, but only by other means.) 

)C noth aq. EtjNH gives (196) (19S) cf. (199) 3- (diethylnmino)-l ,2-epoxypropaQo 
[Beil. XVIII-5S3}, b.p. 155-159 at 760 mm. (108), 55-60° at 15 mm. (196), 40-50° at 
8 mm. (19S), Di 5 « 0.8S76 (196). ~C (l vol.) with Et-NH (3J$ vols.) refluxed 2-3 hrs. 
gives (S2% yield (200)) 0 ) 0 , -Wa-(dicthylamino)isopropyl ale., b.p. 114° at 9 mm. (corrcsp. 
B.2PkOH, m.p. 163° (200). 1 

[C with di-n-propylamine (2 moles) gives (70% yield (215)) 1 ,3-Ws- (di-n-propylamino)- 
propanol-2, b.p. 99-101° at 3 mm., D\° - 0.S624, nf? 1.4483 (215).) 

TftlA aromatic secondary amines. (C with A'-mc thyl anili no gives (19S) cf. (199} 3- 
(N-mcthylaniUno)-l,2-epoxypropanc, b.p. 160-162° at 30 mm. (19S), 132-135° at 8 mm- 
(19S); note, however, that 6 (l mole) with N-mcthylanilino (l mole) at 100* for 4 hi*. 
(82) gavo nono of the preceding cpd. but a very small yield (2%) of 0,i?’-fiw-(A r *niethyI- 
niuUno)isopropyl ale., m.p. 82°, accompanied by other prods.) 

{Cjwith diphcnylamine at 160-170° under press, splits out 1IC1 and ring-closes with 
loss of H*0 yielding (201) l-phcnyl-3-hydroxy-l,2 I 3,4-tctrahydroqu\nolino (Beil. XXIv 
(205)], m.p. 79°, b.p. 200° at 5 mm.) 

With heterocyclic secondary amines. (C with piperidino gives (196) (19S) by elimination 
of HC1 3- (piperidino )-l ,2-epoxypropanc, b.p. 86.5-8S° at 15 mm. (196), 72-77° at 8 ram* 
(198), D\ $ « 0.9669 (196).)_ 

With tertiary amines. C with tertiary amines gives quaternary salts, but tbia reactn. 
is often followed by opening of the oxide ring and addn. of reactant. 

TVtth aliphatic tertiary amines. ]C with ale. EtjN (1 mole) in s.t. at 100° gives (202) * 
little of the corresp. quat salt, viz., tricthyl-(0,->-cpoxy-n-propyl)ammonium chloride 
IBeil. XY1I1-5S3); note, however, that t with ale. EbN (1 mole) In at. at 100° for 6 In*. 
gives also (202) (203) 2-hydroxy trimcthylcne-l,3-5is-(tricthyl-ammonium chloride) (Beil. 
1V-290) together with other prods.) 

(For behavior of C with ^Af-dimethyl-* 1 stcnyl ” amine see (204).) 

With heterocyclic tertiary amines. (For study of behavior of 6 with pyridine sco (205) 
. (200); with quinoline sco (207).) 

Behavior or G wrrn Other Nitrogenous Reactants 

(Note that in the following examples reaction occurs by opening of tho oxide ring and 
that elimination of chlorine. If it occurs at all, is effected only in a subsequent ring closure.) 
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(0 (I mole) with diwxiium cyanamide (I mole) in nq. soln. at ord. temp, for 24 hrs. 
- presumably first yields the sodium deny, of A r - (v-chlortH3-hydrox>'-n-propyl )cyanamide, 
but this immediately ring-closes giving (33% yield (208)) HcUoromethy!)-2*amino- 
cx&zohne, m.p. 142°.} 

C (l mole) with p-tolucnesulfonanilidc (1 mole) + a few drops pyridine at 120° reacts 
vigorously giving (&G% yield (209)) A r -(7-chloro-j3-hydroxy-n-propyl)-A r -phenyl-p-toluene- 
stitfonsmide, m.p. 00-97°; note that this prod, m boilg. ale. on treatment with NaOH 
loses HQ and ring-closes (92% yield (209)) to tho corrtsp. JV- (0,7-epoxy-n-propyl )-N - 
phcnyl-p-tolucncsuifonamide, m.p. 77®. 

(C (1 wt. pt.) with phthalimide (1 wt. pt.) at 140-150® for 3 hrs. gives (35% yield on 
phthalimide (210)) cf. (211) (212) AM>-chIoro-£-hydn)xy-n-propyl)phtbalinudc (Beil. 
XXI r (369)1, m.p. 95.0-00.5° (210), 90-97° (213). — Note that AM tf/repoxy )-n-propylJ 
phthalimide (“ phthahmiodoepihydnn "), m.p. 93-94° (213), has been prepd. (75% yield 
(213)) from 3-bromo-l,2-cpoxypropane (“ cpibromohydnn ”} with K phthalimide, and 
in CHCfi with HCI gas or even directly with cone. HC1 opens the oxide ring to give (213) 
the above A-(-rcbloro-^-iiydroxy-n-propyl)-phtbahmidc, m.p. 90-97° (213).] 


COLOR REACTION OF C 

Color reaction with pyridine (and pyridine bases). C in MeOII with pyridine and/or 
various " pyridine bases ” gives specific color reactions; these can be used for detection 
of " pyridine bases,” c.g,, in denatured alcohol and probably rice versa; for detailed study 
sec (214). 
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185-191 <1933).^ 1W. 3458 (1935)3- French 770 485, 
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not in C.A. (196) Drozdov, Cherntzov, J. Gen. Chem. 4, 969-974 (1934); Cent. 

1936, I 42; C.A. 29, 2148 (1935). {197) Gibson. Harley-Mason, Litberland, Mann, J. Chem. 
Soc. 1942, 172. (198) Eisleb (to I-G-), Ger. 473,219, March 13, 1929; Cent 1929, Jl 350; [CJL. 
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Eisleb (to Winthrop Chem. Co.). TJ-S. 1,845,403, Feb. 16, 1932; Cent. 1932, I 3112; Cu 1. 26, 
2199 (1932). (200) Ingotd, Rothstein. J. Cf-rm. Soc. 1931, 1672-1673. 
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Reboul, Compt. rend. 93, 423 (18S1). (203) Schmidt, Ann. 337, 116-121 (1904). (204) du Pont 
Co.. Brit. 477,981. Feb. 10. 193S; Cent. 1933, II 183; not in CM (205) Tronov. Gershevich. 

J. Rues. Phys.-Chem ~ ■ 7* "■ — CM 22, 33S9-3390 (192S). 
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2737 (192S). (207) ', >08) Fronun, Ann. 442, 133- 
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18-20 (1938). (213) VTcizmann, Malkowa, Bull. toe. chim. (4) 47, 357-358 (1930); CtmpL 
rend. 190, 495-496 (1930). (214) Lohmann, J. pmkL Chem. (2) 153, 57-64 (1939). (215) 
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3:5360 1j2-DICHLOROBUTEKE-2 

Cl Cl CTO BeiL S.R. 11 

(low-boilg. stereoisomer) 

f-'TS nil n At j 



B.P. 116-118° at 765 m (2) 

CUj— — Lilt==4J~——~ C,rii 

- 1.1544 id 

I® - 1.4642 

r-) 

111.5-112.5° at 742 m (1) 

o’, 8 - 1.1550 (2) 

nj? - 1.4576 

12) 


2>i' - 1.1488 (1) 

nfc' - 1.45513 

ID 


[See also high-boilg. stereoisomer (3:5615).! 

[For prepn. of 0 (together with its stereoisomer (3:5615)) from 1 , 2 , 3 -tricUorobutane 
(3:5935) with KOH at 150° (2), or from 2,2-dichlorobutane (3:7415) or 2 , 3 -dichlorobutane 
(3:7615) with ale. KOH (5), see indie, refs.; for formn. of C (together with its stereoisomer 
and also 2,4-di chIorobutene~2 (3:5550)) from 2s:hIorobutene-2 (3:7105) by actn. of Qi 
at 350® see (3).] 

C with 1 mole Cli + 1.5 moles NaHCOj at 0° gives (100% yield (4)) 1 , 2 , 2 , 3 -tetrachloro- 
butane (3:9078). 

C on hydrolysis by htg. with 2 pts. aq. + 1 mole powdered CaCOj at 70° for 4 hrs. gives 
(1) a mixt. of about equal parts of 2-chlorobuten-2-ol-l (3:8240) and (by aDylic transposi- 
tion) 3-chlorobuten-3-oI-2 (3:9115). 

0 on oxi dn, with KMnO* in acetone gives (1) chloroacetic acid (3:1370) + AcOH 
(1:1010) + HC1. — C in CCU at —17® treated with Oj followed by aq. gives acetaldehyde 
( 1 : 0100 ). 

3 : 6360 (1) Tishchenko. J. Gen. Chem. (U££.R.) 7, 65S-662 (1937) ; CenL 1937, II 371 ; CM 
5754 (1937). (2) Tishchenko, Churbakov, J. Gen. Chem. (U-SBJ1.) C, 1553-155S (1936); 
Cent. 1937, 1 3786; C.A. 31, 2165 (1937). (3) N. V. Bataalsche Petroleum Maatschappi), Brit. 
468.016, July 22. 1937; French 810,112, March IS, 1937; CenL 1937, II 4102. (4) Tishchenko. 
J. Gen. Chem. (t/.S.SJ2.) 8, 1232-1246 (1938); Cent 1339, II 4222; CM 33, 4190 (1939). (5) 
Tishchenko, Churbakov, J. Gen. Chem. (UJiJs.R.) 7, 663-666 (1937); CenL 1937, H 371; CM 
31, 5754 (1937). 
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3:5372 a^-DICHLOROPROPIONYL CHLORIDE ^ C 3 H 3 OCI 3 

CHr-i 0=0 

A, A, 


Beil, n - 251 
Iii- 
D 2 -(228) 


B.P. 117.4-117.8° at 763 mm. (1) D^ 0 = 1.4062 (1) ng = 1.45240 (1) 

110-115° {2) 

68-73° at 88-90 mm. (3) 


Colorless lachrymatory liq with penetrating odor. 

[For prepn. of C from a,a-dichloropropiomc acid (3:6163) with SOCI 2 under reflux for 
10 hrs. (1) or with PCI 3 (2) see indie, refs., from pyruvic acid (CII 3 CO.COOH) (1:1040) 
with PCIs sec (2) (4).J 

[For study of rate of reaction of C in dioxane with /3-chloroethanoI (3:5552) see (1)1 
0 with aq. readily hydrolyzes to a,a-dichloropropionic acid (3:6162) q.v. 

(g) a,a-Dichloropropionamide: Ifts. from dil. ale., m.p. 117-118° (3) (5), 116-117° (2), 
116° (4) [From C with cone. aq. NH«OH (2); for other ways see under a,a-dichloro> 
propionic acid (3.6162).] 

(g) a,«-Dichloropropion-/7-ethyIamide: mp. 51-52° (3). [From C with EtN0 2 (3).[ 

a,a-Dichloropropionanilidc : m.p. 101° (3). (Reported only by indirect means (3).J 

er.a-Dichloropropion-p-toluidide : m.p. 84-86° (6). (Reported only by indirect 

means (6).J 

3:5372 (1) Leimu, Ber. 70, 1046, 1050 (1937). (2) Beckurts. Otto, Ber. 11, 380-391 (1878). 
(3) von Braun, Jostes, MQnch, Xrm. 453, 126, 135 (1927). (4) Klimenko, Ber. 3, 465-468 (1870). 
(5) Otto, Ann. 132, 183 (1864). (6) Bischoff, Walden. Ann. 279, 93 (1894). 


3:5385 «-CHLORO-ISOBUTYRYL CHLORIDE C 4 H 6 0C1 2 

a 

CH 3 — A — c=o 

Ail Ai 


B.P. 117-118° (1) 
113-114° {2} 


Beil. II - 205 
Hi- 
H 2 -(263) 


71 ?? = 1.4369 (1) 


The b.p. of 125-126° given by (3) is incorrect (1). 

[For prepn. of C from isobutyryl chlonde (3:7270) with Cl 2 (3) (4) (5) or with S0 2 C1 2 -f 
dibenzoyl peroxide in CCLj (20% C -f 80% 0-chloro isomer (1)) see indie, refs.; for prepn. 
of C from or-hydroxyisobutync acid (1:0431) with S0C1 2 (together with other products) 
see (2) ] 

[For reactn. of C with McOH yielding methyl a-chloro-isobutyrate (3:7918) see (5).] 

C on hydrolysis with aq. yields a-chloro-isobutyric acid (3:0235) q.v. 

3:S3S5 (I) Kharasch, Brown, J. Am. Chem Soc. 62, 925-929 (1940). (2) Blaise, Montague, 
Compt. rend 174, 1555 (1922). (3) Michael, Garner, Ber. 34, 4054-4055 (19Q1). ( 4 ) Henry 
Compl. rend. 142, 1024 (1906): -Bull. acad. roy Bely 1906, 206-226; Cent. 1906, II 227. (5) du 
Pont Co. <fc Loder, Brit. 428,223, May 9, 1935; Cent. 1936, 1 179; C.A. 29, 6607 (1935). 
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3:5395 1,1,2-TRICHLOROPROPENE-l Cl C3H3CI3 

CII 3 — i=cc ) 2 


BeiL 1-200 
Ii- 
Ij— 


BJP. 118° {!) 

116-117° (2) D\i « 1.387 (3) 

115° (3) 

(For prepn. of C from 1,1,1,2-tetrachloropropane (3:5785) in 93% yield by htg. with 
nq. or ale. alk. for 3 hrs. at 95° see (1); for prepn. of C from 1 , 1 ,2,2-te trachl oropropane 
(3:5S25) with ale. IvOH or. ale. NH4OH see (2) (3).] 

[For use of C aa dry cleaner and spot remover (4) or in degreasing of metals (5); for use 
in dewaxing of mineral oils see (6).] 

C with Clj yields (3) 1,1,1,2,3-pcntachloropropane (3:4740), m.p. 179°. 

* “ ~ ' * it. 469.051, July 19, 1937; Cent. 1938, 1 1218; CA. 32, 596 

58, 2668 (1895). (3) Borsche, Fittig, Ann. 133, 117-119 
U.S. 2.116,437. May 3, 1938; Cent. 193S, II 796; CA K, 
X u, i*,uuu \u> uu t out Co.). U.S. 2,116,438, May 3. 1938; Cent. 1938, II 947; 
C.A. 32, 4936 (1938). (6) Standard Oil Development Co , French 790.852, Nov. 28, 1935; 
Cent. 1936, I 2672; CA. 30, 3323 (1936). 


3:5420 TRICHLOROACETYL CHLORIDE CI3C— C=0 C-OCI4 Bell. H - 210 

UA Oi) 
n 2 -(200) 

B.P. 118° cor. (1) (8) Di° - 1.6202 (3); n?? - 1-4701 (5); 

117-118° at 760 mm. (2) 1.6179 (5) 1.46949(3) 

117.9° at 754 mm. (3) 

116.3-118.5° (4) 

116.4° at 755 mm. (5) 

116-117° at 726 mm. (6) 

[For prepn. of 0 from trichloroacetic acid (3:1150) with PClj (1) (7) (S), with PCI3 + 
ZnCl 2 (25% yield (9)), with SOClj (yield: 12% (9), 30% (23)) in CeH 6 (60% yield (3)) 
or in pyridine (90% yield (10)), with P1O5 + HC1 gas (11), with benzotrichloride (3:65-10) 

ZnCl 2 at 100° (77% yield (12)), with benzoyl chloride (3:6240) (51-56% yield (13)) 
see indie, refs.] 

[For fortnn. of C from trichloroacetic acid at 300° (together with CO, CO« + HCI) see 
(14); from acetyl chloride (3:7065) with 3 moles PCI5 see (11); from hexachloroethane 
(3:4835) with SOj at 150° see (15); from pentachloroethane (3:5SS0) or aywi.-tetrachlorb- 
cthane (3:5750) in ultra-violet light and O* see (16); from tetrachloroethylene (3:5460) 
with SOj (15), with H»SOi + HNOj (together with other products) (17), with ozone (18) 
(19), with oxygen in pres, of Br* or cone. HNOj (20), with oxygen by chlorine sensitized 
photo-oxidation (21) cf. (30) (31), or with oxygen in ultra-violet light (16) see indie, refs.; 
from diethyl ether on protracted chlorination in sunlight, from decachlorodlethyl ether 
(3:1676) on distn. see (22), or from distn. of pentachloroethyl trichloroacetate see (22), 
from CCl* (3:5100) + A1CU + CO gas at 200° and 250 atm. (37% yield) see (32).] 

[C on htg. (13) or on htg. with AlCU (23) yields carbon tetrachloride (3:5100) + CO; 
C on htg. at 600° yields (24) carbon tetrachloride (3:5100) -J-hexachloroethane (3:4835) + 
CO + phosgene (3:5000).] 

[C on treatment at — 5° with dry HBr gas gives (70% yield (24)) trichloroacetyl bromide, 
b.p. 143°; C similarly treated with dry HI gas gives (71.5% yield (6)) trichloroacetyl iodide, 
b-p. 74-74.2° at 30 mm. (6).] 
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(C with MeOH should yield readily methyl trichloroacetate (3:5800), b-p. 153.8°; 0 
with EtOH yields (1) ethyl trichloroacetate (3:5950), b.p. 168°. (For study of rate of 
reactn. see (2)).] 

[C with pure freshly distilled AICls 4- CjHj yields (25) (26) tri phenyl vinyl alcohol 
(w, w-diphenylacetophenone) [Beil. VII-522, VIIi-(291)], m.p. 137°; with moist AICI3 + 
C6H6, however, & gives instead (25) (27) (28) w,«,w-trichloroacetophenonc (3:6874), 
bp. 256-257° (25). — C with Me 2 Zn yields (29) pentamethylethyl alcohol [Beil. 1-418, 
Ii-(207), I*- (447)1. — C with EtMgBr in ether at 10° gives (33) l,l,l-trichlorobutanol-2 
(3: 5955), I 

6 hydrolyzes readily with aq. yielding trichloroacetic acid (3:1150); for the amide, 
anilide, p-toluidide, and other derivs. corresp. to C sec trichloroacetic acid (3:1150). 

3:5420 (I) Gal, Bull. soc. chim. (2) 20, 11-13 (1873). (2) Branch, Nixon, J. Am Chem. Soc. 58, 
2499-2504 (193G). (3) Leimu, Ber 70. 1049 (1937). (4) Cheng. Z physik. Chem . B-2C, 295 
(1934). (5) Martin, Partington, J. Chem Sac. 193C, 162. (G) Gustus, Stevens, J. Am. Chem. 
Soc. 55, 376 (1933). (7) Delacre, Bull acad. roy. Bela . 1903, 189-202, Cent. 1902, I 1197. (8) 
Thorpe, J. Chem. Soc. 37, .189-190 (1880). (9) Clark. Bell, Trans. Roy. Soc. Can. (3) 27, III 
97-103 (1933). (10) Carr4, Libermann, Compt rend 199. 1422-1423 (1934) 

(11) Friederici, Ber. 11, 1971 (1878). (12) Rabcewicz-Zubkowskj, Roczmki Chem. 9, 528 
(1929); Cent. 1929, II 2767; C.A. 24, 61 (1030) (13) Brown, J. Am. Chem. Soc - CO. 1325-1328 

(1938). (14) Engler, Stcudc. Ber. 26, 1443-1444 (1893). (15) Prud’homme. Compt. rend. 70, 
1138 (1870). (16) Muller. Ehrmann, Ber. 69, 2207-2210 (1936). (17) Biltz, Ber. 35, 1535- 
1536 (1902). (18) Besson. Compt. rend. 118, 1348 (1894); 121, 125 (1895) (19) Swarts, Bull, 

acad. roy. Belg. (3) 36, 532-552 (1898), Cent. 1898, I 588-589. (20) Consortium fUr Elektro- 
chem. Ind., Ger. 340.872, Sept. 19, 1921; Cent. 1921, IV 1101. 

(21) Dickinson, Carrico, J. Am. Chem. Soc. SB, 1473-1480 (1934), (22) Malaguti, Ann. chim. 
(3) 16, 5-28, 64 (1846). (23) Boeseken, Bee. Irav chim 29, 100, 112 (1910). (24) Simons, Bloat, 
Meunier, J. Am. Chem. Soc. 61, 435-436 (1939). (25) Blitz, J. prakt. Chem. (2) 142, 196-197 
(1935). (26) Biltz, Ber. 32, 654-655 (1899). (27) Staudmger, Kon, Ann. 384, 112 (1911). 
(28) Gautier, Ann. chim. (6) 14, 398-402 (18SS). (29) Bogoniolez, Ann. 209, 78-82 (1881). 
(30) Schott. Schumacher. Z. physik. Chem. B-49, 107-125 (1941); Cent. 1941, II 2549; C.A. 38, 
3551 (1944) 

(31) Kirkbride (to Imperial Cbem. Ind., Ltd.), US. 2,321,823, June 15, 1943; C.A. 37, 6676 

(1943): B i~ ' r“ — C.A. 

37, 4746 ■ 1 ■ . 7 ■ 4085 

(1945). 1 . 1 : . : • 


3:5425 i-CHLOROPROPANONE-2 
(Chloroacetone; acetonyl 
chloride) 


B.P. 

119-120° (1) (20) 

119.7° at 760 mm. (2) 
119.5° (3) 

119.3° (4) 

118.8-119,4° (5) 

119° at 760 mm. (6) 
119° at 736 mm. (7) 
118° at 723 mm. (8) 
117-118° (9) 


CHj — C — CHj 

A i 

B.P. (conld ) 

69-62° at 60 mm. (10) 

46° at 46 mm. (3) 

35“ at 29 mm. (G) 

20° at 12 mm, (6) 


CsHsOCl Beil. I - 653 
If (344) 
I 2 -(718) 


D? - 1.123 (189) 

D- - 1.170 (11) 

Oil = 1-104 (12) 

Dll - 1.182 (7) c£. (189) 

f>!s = 1.158 (9) cf. (189) 

7>i 5 - 1.135 (189) 


C when pure is colorless Iiq. — C turns dark on exposure to light. — C on long exposure 
to light, acids, or metals resinifies to a dark mass, m.p. above 350°, which fumes in air and 
dis. in fuing. ENO3, but does not react with Aung. H 2 SO, f NH2OH, or pbenylhydrazme 
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nor hydrolyze with 50% KOH (13). — [For stabilization of C by means of addn. of 1% 
CaCC>3 (14) or 0.1% aq. (15) see indie, refs.] 

C is sol. in 10 pts. aq. (7) but does not form crystn. hydrates with it (9) (for prepn. of 
anhydrous C using CaS0 4 see (16)); C is volatile with steam (9); sol. in ale., ether, CHCI3. 

C has very pronounced lachrymatory properties; for studies of this property see (17) 
(18). 

C forma azeotropes with several org. liqs. (19); e.g., C with toluene (1:7405) forms a 
const.-boilg. mixt., b.p. 109.2° at 760 mm., contg. 28.5% C; C with isobutyl ale. (1:6165) 
forms a const.-boilg. mixt., b.p. 105.8° at 760 mm., contg. 36% C; C with ethyl n-butyrate 
(1 :3127) forms a const.-boilg. mixt., b.p. 117.2° at 760 mm., contg. 53% C; C with isobutyl 
acetate (1:3115) forma a const.-boilg. mixt., b.p. 116.7°, contg. 30% C. 

[For prepn. of C from acetone (1:5400) with Cl 2 (188) (9) (20) (21) (22) (23) (24) (25) 
(yield is poor and contaminated with higher chlorination prods, especially 1,1-dichlorp- 
propanone-2 (unsym.-dichloroacetone) (3:5430) whose b.p. is very close to that of C); 
with CI2 in pres, of CaC03 (yield 82% (3)) (26) (27) (28); with CI2 in vapor-phase chlorina- 
tion (29) (30) (21) in pros, of NiCl 2 (38); by electrolysis in HC1 (97% yield (32)) (36) 
using Pt electrodes (with graphite or lead electrodes resultant C is reduced) even using 
alternating current (35% yield (33) ) ; with C1 2 0 (34) ; with HOCl (22) (27) (35) ; with EtOCl 
(3:7022) (1); with N-chlorourea in aq. soln. (37); or with S0 2 C1 2 (72% yield (189)) see 
indie, refs.] 

[For prepn. of C from acetone (1:5400) with ben2enediazonium chloride (solid) in pres, 
of CaC(>3 (39) (40), or with aq. solns. of other diazonium chlorides (especially those with 
negative substituents such as those from p-nitroanihne, p-chloroaniline, or 2,4-dichloro- 
aniline) in pres, of CuCfe + NaOAc (41), see indie, refs.] 

[For prepn. of C from l-chloropropanol-2 (propylene a-chlorohydrin) (3:7747) by 
oxidn with K2O2O7 + H 2 S0 4 (42) (43) (44) (45), CrOj + dil. H 2 S0 4 (43), CrO s /AcOH 
(43), HNO3 (43) (44) (45), HOCl (42), or Ca(OCl) 2 (46) see indie, refs.; from 3-chloro-2- 
methylpropene-1 (methallylchloride) (3:7145) (10), or from l-chloro-2-methylbutene-2 
(3:7485) (47), or from l,3-dichloro-2-methylpropene-l (3:5590) (48), or from 1,4-dichIoro- 
2-methylbutene-2 (3:9204) (49) with O3 see indie, refs.] 

[For prepn. of C from ethyl 7-chloroacetoacetate (3:6375) (50) or from «~chloroaceto- 
acetanilide (51) by hydrolytic cleavage with HC1 see indie, refs.; from l,3-dicbloropropene-2 
(3:5280) by soln. in cone. H 2 S0 4 and distn. with aq. see (52); from allyl chloride (3:7035) 
with HgO + HOCl see (53); from 1,2-epoxypropane (propylene oxide) (1:6115) with CI2 
at 0° see (54); from diketene + Cl 2 in cold followed by treatment with aq, see (55).] 

[For use of C in refining of mineral oils see (56); in prepn. of photosensitizing cyanine 
dyes see (57).] 

Pyrolysis. [0 passed through tube at 450° pyrolyzes into acetaldehyde (1:0100), 
acetone (1:5400), crotonaldehyde (1:0150) + HC1 (58).] 

Reduction. [C on reduction with Zn + HC1 (7) or on electrolysis in HC1 soln. using 
graphite or lead electrodes (32) yields acetone (1 : 5400) ; G on reduction with AlEt3 etherate 
as directed (59) gives (70% yield) l-chloropropanol-2 (3:7747), b.p. 78-81° at 80 mm. (69); 
G on phytochemical reduction, using yeast (60) gives (25% yield) l-chloropropanol-2 
(3:7747); for polarographic study of oxidn.-reductn. potential of C see (61).] 

Oxidation. G on oxidn. with KMn04 (49) (62), HNO3, CrOj, etc. (62), yields chloro- 
acetic acid (3:1370) and AcOH (1:1010). — C with moist silver oxide yields (7) glycolic 
acid (1:0430), acetic acid (1:1010), and formic acid (1:1005). 

Halogenation. [G with Cl 2 even in cold gives (26) more highly chlorinated acetones; 
e.g., C with Cl 2 at 30-40° yields (63) l,l,3-trichloropropanone~2 (3:5957) and 1,1,1-tri- 
cMoropropanone-2 (3:5620); C with Cl 2 at 50-70° yields (63) cf. (64) sym .-tetrachloro- 
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acetone (3:6050), unsym.-tetrachloroacetone (3:6085), and pentachloroacetone (3:6205); 
C with CI 2 at 50-100° in light (63) (65) or under press. (66) yields hcxachloroacetone 
(3:6312). — Note that C with Ca(OCl )2 undergoes both chlorination and subsequent 
cleavage yielding (46) CHClj (3:5050).] 

]C with Br 2 (3 moles) at 100° yields (67) 3,3,3-tribromo-l-chloropropanone-2 [Beil. I- 
658], b.p. 215°, 13.0° at 25 mm.] 

Reactions of the halogen atom of C (see also further below under formn. of heterocyclic 
Bystems). C with excess aq. alkali presumably yields propanonc-2-ol-l (acetol) (1:5455) 
and therefore reduces IVhling’a soln.; the halogen atom of C is so reactive that C slowly 
neutralizes 1 equiv. alk. (68); C with NaOEt in abs. ale. yields acetol ethyl ether (ethoxy- 
acetone) [Beil. 1-822, Ir(418), Ij-(867)], b.p. 128° at 760 mm. (for 6tudy of rate of reaction 
see (69)). 

[C with phenol (1:1420) + anhydrous KjCOj in acetone stirred 24 his. at room temp, 
or refluxed 3 hrs. (70) (note that in pres of KI yield jumps to 92.5% (191)), or C with 
sodium phenolate in phenol (71) (72) or in toluene (73), gives (yields: 21-23% (70), 16% 
(73)) phenoxyacetonc (1:5534), b.p. 117-124° at 19 mm. (70) (note that C + phenol + 
aq- NaOH gives only black resin (73)) (for application of this type of reactn. to other 
monohydric phenols such as tctralol-2 (5,G,7,8-tetrahydronaphthoI-2) (74) (75) or p-ter- 
butyl)phenol (1:1510) (75) or 0-naphthol (1:1540) (191) sec indie, refs.). — Note that 
C with phenol (3 moles) + fumg. HC1 at 100° reacts in a dif. sense to 'give (50% yield (76)) 
a tm- (hydroxyphenyl)propane of undetd. 6truct.; for formn. of resins from C + phenol 
see (77) (78).] 

|C with KI in aq. MeOH (79) (80) or in acetone (5) gives (75% yield (80)) iodoacctone 
[Beil. 1-660, Ii-(345), l2-(719)], oil, b.p. 58.4° at 11 mm. (79) (oxime, pr. from pet. eth., 
m.p. 64.5° (79»; for study of rate of this reactn. in acetone at 0° and 10° see (5). — C 
with KzSOj (or Na:S0 3 ) yields (81) salts of acctonesulfonic acid [Beil. IV-19, IVj-(530)]. 
— For study of rate of reactn. of C with aq. NajSjOj see (82). — C with Na?S in acetone 
yields (83) (84) tns-(acetonyl) sulfide, m.p. 49° (83), b.p. 126° at 14 mm. (83), 125° at 18 
mm. (84) (earlier work (85) using ale. as solvent could not be checked (83) (84).)] 

[G with aq. NaSCN stirred 10 hrs. at 25° (86), or C with Ba(SCN )2 directly (87) or in 
ale. (88) (89) cf. (90), gives (95% yield (86)) thiocyanoacetone (acetonyl thiocyanate) 
[Beil. III-179, III|-(72), IIl2-(125)], oil, b.p. 73.5-74.5° at 1 mm. (86), D}t = 1.1892 (86) 
(for use of this prod, as anti-oxidant for rubber (91), as stabilizer for cellulose (92), or as 
1% soln. in petroleum as insecticide (93) see indie, refs.); note that thiocyanacetone, al- 
though insensitive to dil. aq. HCl (87), with HC1 gas in cold (86) or cone. HCl on boilg (89) 
adds 1 mole HCl and ring-closes to 2-chloro-4-methyhhia2ole, oil, b.p. 167-167.5° at 754 4 
mm., 69° at 14 mm. (86); note also that thiocyanoacetone with aq. NaHCOs (94) (or C + 
aq. KSCN + NaHC0 3 (86)) yields 2-hydroxy -4-methylthiazole (4-methylthiazolone-2) 
(** a-methylrhodime ”) [Beil. XXVII-158, XXVIIi-(264)], ndls. from aq. or ether, m p. 
105 r 106° (94), 102-103° (86).] 

[C with Na Balts of sulfimc acids gives the corresp. alkyl- (or aryl)sulfonylacetones: e.g., 
C with Na methanesulfinate gives (95) methanesulfonylacetone, m.p. 64° (95) (96)* C 
with Na benzcnsulfinate in ale. gives on refluxing (95%_yield (97)) benzenesulfonylacetone 
[Beil. VI-307, VIi-(145)], lfts. from ale., m p. 57° (97); C with Na p-toluenesulfinate Yields 
(97) p-toluenesulfonylacetone [Beil. VI-421, VIi-(210)l, m p. 51° (97) (98); many other 
analogous cases are known.l 

_ [C with tertiary amines gives the corresp. quaternary ammonium chloride salts: e.g , 
C with dry Me 3 N in abs. ether (99) or abs. ale. (100) (101) yields trimethyl-acetonyl- 
ammonium chloride [Beil. IV-315, IV r (763)], very hygroscopic white solid; C with pyridine 
gives corresp. salt (for study of rate in abs. ale. at 55.6° see (102)). — C with triphenyl- 
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phosphine in CeHe at 75-80° for_15 hre. yields (103) triphenyl-acetonyl-pbosphomum. 
chloride, m.p. 234° dec. (103). — C with hexamethylenetetramine in CHClj grad. ppt3. 
an addn. prod, (poor yield {10-4)), ndls., m.p. 122° (104).l 

[C with dry NH3 may yield (9) a little aminoacctone (acetonylamine) [Beil. IV-314, 
iTVi-(450), IV r (763)], but the reactn. is unsatisfactory and other methods (105) are pre- 
ferred for prepn. of the latter; C (in excess) with aq. soln. (30%) of MejNH yields 
(106) dimethylaminoacetono [Beil. IV-314], misc. with aq., ale.," ether, b.p. 123° (106); 
5 (1 mole) with EteNH (2 moles) in ether yields (106) diethylaminoacetone [Beil. IV- 
316], b.p. 155-156° (106). — Many analogous cases are recorded.] _ 

Reactions of C involving the H atoms of its — CH2CI grouping. C with salicylaldehyde 
(1:0205) in ale. IvOH refluxed for 15 min. (107) (108), or in ale. NaOH refluxed 2 his. 
(109), or CJ + Na salt of salicylaldehyde in dry CaHe under reflux (110), gives (yields: 
60-85% (107), 75% (109), 60% (108)) 2-(acetyl)coumarone (2-acetobenzofuran) [Beil. 
XVII-3381, colorless lfta. from ale., m.p. 76° (107), 75-76° (109), 74r-75° (103) (110) (cor- 
resp. oxime, ndls. from dil. ale., m.p. 150° (111), phcnylhydrazone, cryst. from ale., m.p. 
153-154° (107), semicarbazone, ndls. from dil. ale., m.p. 217° (107)). — C with p-dimethyl- 
aminobcnzaldehyde in AcOH with HC1 gas yields (112) a-chloro-a-(p-dimethyIamino- 
benzal) acetone, yel. lfts. from ale., m.p. 115° (112) (corresp. phenylhydrazone, m.p. 205- 
208° (112), remicarbazonc, m.p. 202-203° (112)), accompanied by a little a-chloro-a,a / - 
bis- (p-dimcthylammobenzal)acetone, cryst. from 1:1 abs. ale. + CsHg, m.p. 225“ (112). — 
C with diazotized aniline in pres, of NaOAc at 0° yields (113) (49) cf. (114) l-(benzeneazo)- 
1-chloroacetone [Beil. XV-342], ycl. ndls. from boUg. ale., m.p. 136-137° (113), 135-136° 
(49). 

Reactions of C involving the keto group. C with satd. aq. NaHSOs soln. yields (51) 
a crystn. NaHSOa cpd. cf. (7). 

[C with HCN os directed gives (yields: 94% (119), 87-90% (192)) (21) (115) (116) 
p-chlorcHX'hydroxyisobutyromtrile (cbloroacetone cyanohydrin) [Beil. III-317I, oil, b-P- 
110° at 22 mm. (117) 108-110° at 20 mm. (192), 103-104° at 16 mm. (115), DL 5 » 1-2027 
(117), n p = 1.4520 (192), ftp = 1.45362 (117); this prod, on distillation at ord. press, or 
even on stdg. in the air readily dissociates into the original components; on saponification 
with HC1, however, it gives (62% yield (192)) (5) (115) 0-chloro-cr-hydroxyisob utyric 
acid [Beil. III-317, III V -(120), Ul2-(224)], ndls. from CsH e , m.p. 110° (118) 109-110° 
(192). — C (1 mole) with aq. KCN (1 mole) gives 43% yield (119) of a cpd., CgHioChNj, 
m.p. 183°, formerly supposed to be a-aceto-0-hydroxy-0-methylglutaro(di)nitriIe [Beil- 
IH-883] but now (119) regarded as 2,4-dicyano-2,5-dimethyl-5-hydroxytetrahydrofur&n 
(for mechanism of its formn. and review of earlier literature see (119)).] 

iC forms acetals or similar cpds.: e.g., C with triethyl orthofonnate (1:3241) in EtOH + 
a drop of HiSOi gives (yields: 90% (120), 87% (80)) cf. (190) cbloroacetone diethylacetal 
[Beil. 1-654, M718)], b.p. 161-162° u.c. (120) 81-82° at 50 mm. (190), 52-53° at 14 mm- 
(80), = 1.002 (120); for acetals from C with glycerol (1:6540) (121) or pyrocatechol 

(1 : 1520) (122) see indie, refs.) 

[C with phenyl isocyanide + AcOH in ether gives (123) o-acetoxy-p-chloroisobutyranilide; 
C with phenyl isocyanide + BzOH in ether gives (123) a-benzoyloxy-0-chlon>*isobutyranib 
ide.] 

(C with RMgX cpds. (1 mole) in ether in general reacts normally with the ketonic group 
to give addn. prods, which with aq. yields the corresp. tertiary ales.: e.g., G with MeMgBr 
gives (38% yield (124)) (125) l~cbloro-2-methylpropanol-2 (a-isobutylene chlorohydrin) 
(3:7752) (accompanied bs a result of reactn. of a second MeMgBr and rearr. (126) (127) 
by some 2-methylbutanol-2 (1:6160)); for corresp. reactn. of C with EtMgBr yielding 
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l-cWoro*2-mcthylbutanol-2 (3:8175) sec (12S); for corrcsp. reactn. of C with n-CjH 7 MgBr, 
n-C 4 H s MgBr, iso-CiHjMgBr, iso-C s H n MgBr, n-C«HisMgBr, and n-CjHuMgBr see (120); 
for corrcsp. reactn. of C with fcr-butylethynyl MgBr (130), with n-amylethynyl MgBr 
(131), or with cthynyl 6w-(MgBr) (132) see indie, refs.— -C with C 6 H 6 MgBr yields (133) 
l*chIoro-2-phcnylpropanol-2 (Beil. VI-507); note, however, that if the initial addn. cpd. 
is htd. at 130-140° prior to hydrolysis rearr. occurs and the prod, then (134) is phenylacetone 
(1:5118). — For reactn. of C with o-xcnyl Mgl see (70).) 

)C with abs. diazomethane (free from MeOH) in dry ether yields (135) l-chloro-2-mcthyl- 
2,3-cpovybutane, b.p. 124° (135).] 

Condensation reactions of C (usually yielding heterocyclic compounds). |G with acetal- 
dehyde (1:0100) + NH 4 OH in pres, of Cu(OAc); gives (49% yield (130)) 2,4- (or 5)- 
dimcthylimidazolc (Beil. XX1II-79, XXIIIi-(25)], b.p. 266° at 733 mm., m.p. 92° (13G) 
(B.HC1, m.p. 205, D.PkOII, m.p. 142-143“ (136)).] 

[C with methyl acctoacetate (1:1705) + NH*OH at —1° gives (10% yield (137)) 3- 
carbomethoxy-2,5-dimcthy]pyrrole (Beil. XX 1 1 -29], cryst. from ale., m.p. 119 5°; C with 
ethyl acctoacetate (1:1710) + excess cone. aq. NH*OH (13S) (140) or in ether with NIIj 
gas (130) gives (yields: 44% (139), 20% (13S)) 3-carbcthoxy-2,5-dimethylpyrroIe (Beil 
XXII-29, XXII 1 -(496)], m.p. 116-117° (138) (other by-prods, also being formed (139)); 
0 with ethyl acctoacetate (1:1710) + prim, amines similarly gives X-substituted analogs; 
e.g., use of aq. MeNHj gives (141) 3-carbcthoxy-l ,2,5-trimcthyIpyrrole (Beil. XXII-29, 
XXIIi-(496)), m.p. 4S° (141); use of aniline gives (139) (141) 3-carbethoxy-2,5-dimethyl-l 
phcnylpyrrolc (Beil. XXII-30, XXIIi-(496)], m.p. 43°, b.p. 225° at 40 mm.; for corrcsp. 
use of p-toluidinc sec (141).) 

(0 with ethyl oxaloacctatc [Beil. 1II-7S0, IIIi-(273), IIIr(479)] in ether treated with 
KHi gas yields (139) 4-carbc(hoxy-5 J 6-dihydro.ty-2(or 3)-mcthylpyridioe fBcil. XXII- 
259], m.p. 223° (139) (much oxamidc and other by-prods, also being formed).] 

(6 with diethyl ncctonedicarboxylatc (1:1772) in ether (142) (143) (139) or Cell* (144) 
with dry NIIj gas gives (yields: 49% (143), 3S% (142)) ethyl (3-carbcthoxy-4-methyl- 
furyl-2)aectate (Ikll. XVIII-333), od, b.p. 1CS° at 20 mm. (139).) 

(0 htd. with amides yields corrcsp. oxazolcs: e.g., 0 with acetamide htd. 8-10 hre. at 
120° under reflux gives (7% yield (145)) (14G) 2,4-dimcthyloxaxolc (Beil. XXVII-17], 
liq. with odor like pyridine, very sol. aq., b.p. 10S° (145) (146); C with benzamide + 
powdered CaCOj at 115-120° for 8 hrs. gives (15% yield (147)) (14S) 2-phenyl-l-mcthyl- 
oxazolc (Beil. XXV11-5S], b p. 238-241° (I4S), 92-05° at 5 mm. (147) (B.IIC1, m.p. 72°, 
B.PkOII, m.p. Ill* (147)); for corrcsp. reactn. of C with m-nitrobenzamide see (147).] 

[0 with thioamidrs yields corrcsp. thi azoles: c g., 0 with thioformamidc in abs. ale. 
refluxed for 1 hr. (149) or C with formamide -f PjSj (150) gives (35-47% yield (149)) 
4-mclh) Ithiazolo (Beil, XXVII-10J, b.p. 131° (150), 130° (149), 70-71° at 59 mm. (151) 
(D.PkOH, m.p. 181° (151);fi.EtI,m.p. 144.5° (149)); 0 with thioacetnmide without solvent 

(152) (153) in aq. or ale. (152) (149) or C with acetamide + PjSj (150) yields 2,4-dimcthyl- 
thiaiolc (Beil. XXVII-18], bp. 144-145.5* cor. at 719 mm. (152), 1 13—14 1* at 762 mm 

(153) , 113° (150) (151), 0? - 1.0562 (ft.rkOH, m.p. 137-13.8° (152), B.Etl, m.p. 212° 
dec. (149)); 0 with thiobe n2 amide in ale. gives (155) (147) 4-meth>l-2-phcnjltluazole 
(Beil. XXV1I-58), mp. 29.5° (156), b.p. 2S2° at 762 mm. (15G), 275-277° at 750 mm. ( 147 ), 
111* at C mm. (147); many other analogous cases are recorded.] 

(C with aq. thiourea (157) (158) (159) or C with KH^CX (ICO) (101) or C with KH48CN 
4- NH(OH (162) (86) gives (76-75% yield (157)) 2-wmino4-rocthyIthiazole [Beil. XXVII- 
159), m.p. 41-15* (157), 42° (159), b.p. 231-232° *l.d«. (1G2), 130-133° at IS mm. (157), 
117-120* at 8 mm. (157); C with X-methyKhiourea gives (163) (161) (158) 2- (methyl- 



3:5425 


1-CIILOROPIIOPANONE-2 


amino)-4-mcthyl-thiazolo [Beil. XXVII-169], pr. from ale., m.p. 71.5-72.6° cor, (163), 
04 ° (164) (B.IIC1, m.p. 228° cor. (103)); 0 with phcnylthiourea gives (158) (104)2-(anilino)- 
4-methyl thiazolo (Beil. XXVI 1-169], mils, from ale., m.p. 117-118° (104), 116° (168),] 

[0 with O-methyl thiocarbamatc on warming gives (89) 2-mcthoxy-4-rncthylthiazoIe, 
b.p. 50-00° at 18 mm. (80) (fi.HCl, m.p. 78°; B.IIgClj, m.p. 123-124° (89)) (accompanied 
by its dimer); C with 0-cthyl thiocarbamatc -f KOAc yields (89) 2-cthoxy-4-cthylthiazoIe, 
b.p. 71-72° at 16 mm. (80).] 

{0 with solid ammonium dithiocarbamato in aba. ale. stood at room temp, for 12 lira, 
then refluxed 1 hr. gives (85% yield (161)) 2-mcrcopto-4-mcthylthiazolc (Beil. XXVII- 
101], cryst. from isopropyl cthcr/alc. or dil. ale., m.p. 80-00° (105), 88.0-88.6° (151); 
noto that in ether these reactants yield (100) an intermediate 5-acctonyl dithiocarbamate, 
m.p. 80-82° (100), which on stdg. changes to the above 2-mcrcapto-4-mcthyl-thiazolc; for 
use of the latter (or its metal salts) os vulcanization accelerators see (107).] 

[C with 1-phcnylthioBcmicarbazidc in abs. ale. readily dis. at room temp, yielding on 
addn. of pyridine (108) 2-(phcnylhydrazino)-4-mcthyIthiazolc, m.p. 170° (acetyl deriv., 
m.p. 170° (108J); for analogous reactions of C with the three l-(tolyl)tldoscmicarhazidcs 
(100), the three l-(nitrophcnyl)thioscmicarbazidc8 (170), boo indie, refs.) 

[0 with acetone thioscmicarbazone in CIICl? gives on warming (171) thecorrcsp. deriv. 
of 4 mcthylthiazolonc 2, viz., 2-kcto-l-mcthyl-2,3-dihydrothiflzoIc-2-isopropylidcnchydra* 
zone; for analogous rcactn. of 0 with acetophenone thioscmicarbazone and bcnzaldchyde 
thioscmicarbazone see (171).] 

(g) Color rcactn. with KOII: 0 with cxcc&s very cone. nq. KOH gives crimson red 
color (5) (22). 

■ Acctonyl acetate (acetol acetate) (acetoxyacetone) (Beil. 11-156, Hi-(72), IIj- 

(168)]: b.p. 174-175° at 700 mm. (172), 137-138° at 230 mm. (172), D 1° - 1.0740, 
nl? - 1.4150 (Beil,). (From 0 -f KOAc in McOII (173) or abs. EtOII (172) after 
2 lira, reflux (82% yield (173)).] 

Acctonyl benzoate (acetol benzoate) (bcnzoyloxyacetone) [Beil. IX-148]: m.p. 

23.6-24° (174), 25° (175); b.p. 188-100° at 00 mm. (170). [From <3 with ICOBz on 
htg. together (54% yield (170)) or in ale. soln. (174).] 

® 1- (0-Naphthoxy)ocetono (acetonyl ^-naphthyl ether): cryst. from ale., m.p. 78.4° 
cor. (177), 78° (178), 09-73° (101), 00-72° (70). [From 0 + Na 0-nnphtholato on 
litg. in 0-nnphthol (178) or from C -f- 0-naphthol (1:1540) + dry K2CO3 refluxed 
in acetone (21% yield (70)) (noto that by addn. of KI yield jumps to 85% (191)).] 

® l-(V-phthaHmldo)acctono (W-acetonylphthallmlde) [Beil. XX1-477, XXI|-(371)]i 
lfts or ndls. from aq., m.p. 124° (105). [From C + K phthnlimido at 120° for 20 min. 
(170) or refluxed 1 hr. in xylene (07% yield (180)).] 

® l-(W-3-nltrophthallmldo) acetone (N- (acetonyl )-3-nltrophthalImlde: ndls. from 
ale., m.p. 152-163° (181). [From 0 with K 3-nitrophthalimide on litg. (181).] 

® Methylglyoxal dioxime (methylglyoxime) [Beil. 1-764, Ij- (390), I 2 -(822)]: pr. from 
ale., m.p. 150° (182). [From G with aq. soln. contg. NIljOII.IlCL (3 moles) + NaiCOj 
(2 moles) followed by acidification and ether extraction (182); noto that by careful 
regulation of conditions chloroacctono oximo has been obtd. (82% yield (183)), but 
sinco it Is an oil, b.p. 171° at 727 mm. with slight dccompn,, it lias no value as a ® 
for C.] 

® l-(0-Phcnylhydrazlno) acetone phenylhydrazone [Bell. XV-412]: ycl. cryBt. from 
MeOII, m.p. 102.5° (184). [From 0 with phenylhydrazino (3 moles) in abs. flic, flt 
— 10 to —18° (184).] 

® Chloroacetone o-nltrophcnylhydrazone: m.p. 83° (135). 



687 


LIQUIDS WITEL D | 0 > 1.15 


3:6425 


® Chloroacetone 2,4-dinitrophenylhydrazone: yel. ndls. from ale., m.p. 124.0-125.5° 
(185) {51}, 124° (39). [From C (0.5 g.) with 2,4-dinitrophenylhydrazine (1.0 g.) m 
ale. (12 ml.) + cone. HC1 (1.5 g.) under reflux (185); note that this prod, on protracted 
(13 hrs.) boilg. in ale. disproportionates yielding (185) C + 2,4-dinitrophenylhydrazine 
(both sol. hot ale ) accompanied by the spar. sol. methylglyoxal-fcis- (2,4-dinitrophenyl)- 
osazone, cryst. from pyridine, m.p. 298° (185), for various other reactans. see (185).] 

(gi Chloroacetone semicarbazone : m.p. 147-148° dec. (39), 141-142° (47), 136-137° 
(48), 165° (50), 163-165° (44). IFrom C with aq. seimcarbazide HC1 on addn. of 
solid NaHC (>3 at room temp. (186); note that this prod, is reactive and on boilg. 
with aq. dissolves to a bright yel. soln. which soon becomes colorless and ppts. hydrazine 
dicarboxybc acid diamide leaving in the filtrate hydroxypropanone semicarbazone, 
m.p. abt. 192° dec. (186); these changes (which doubtless occur slowly even on stand- 
ing in water at room temp.) probably account for the divergent values of m.p. reported 
above.] 

(g) Condensation prod. (C 17 H 20 O 4 N 3 SCI) of C with N-methyl-p-caibohydrazidopyri- 
dinium p-tolueuesulfonate: cryst. from 1.1 ale./ ether, m.p. 135“ cor. (187). (From 
G + indicated react, in abs. ale. on refluxing 15 mi n . (187).] 
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(other prods, are also formed) or by electrolysis in HC1 (9) see indie, refs.; from ethyl 

a, a-dichloroacetoacetate [Beil. 111*663, IIIi-(233), IIl2-(427)] by ketonic cleavage with 
dil. HC1 in s.t. at 170-180° for 4-6 hrs. (14) or by refluxing 4-5 hrs. with HC1 (15) cf. (4) 
sec indie, refs. ; for formn. of C from isopropyl ale. (1 : 6135) with CI2 see (16) ; from methyl- 
acetylene with HOC1 (42% yield) see {17); from l,l-dichloro-2-methylpropene-2 (3:7480) 
with O3 see (18); from homoaspartic acid (Beil. IV-494, IVi-(541), IV2-(912)] by oxidn. 
with sodium iV-chloro-p-toluenesulfonamide see (19)<J 

[C on reduction with Al(OEt)s + anhydrous acetaldehyde in dry ether gives (45% 
yield (20)) l,l-dichloropropanol-2 (3:5755), b.p. 146-148°. — C on reduction by yeast 
gives (54% yield (21)) levorotatory l,l-dichloropropanol-2.] 

C on oxidn. with cone. HNO3, CrOs, or KMnOi yields (22) dichloroacetic acid (3:620S). 

(0 with Br 2 (1 mole) (1) yields 3-bromo-l,l-dichloropropanone-2 [Beil. 1-657], b.p. 111° 
at 25 mm. (1); C with excess Br 2 at 100° yields (1) 3,3-dibromo-l,l-dichloropropanone-2 
[Beil. 1-658], b.p. 120° at 25 mm. (1); for study of rate of bromination of C and influence 
of catalysts thereon see (4).] 

[C with PCI5 htd. at b.p. of mixt. for 2 days yields (2) 1,1,2,2-tetrachloropropane (3:5825), 

b. p. 163°.] 

[C with aq. in s.t. at 200° for 6 hrs. yields (23) lactic acid (1:0400). — G with aq. alk. 
yields (presumably via cleavage of the expected methylglyoxal) acetic acid (1:1010) and 
formic acid (1:1005); by virtue of this result G readily reduces Fehling’s soln. (24). — 
C with aq. 10% K2CO3 on boilg. loses HC1 yielding (25) acrylic acid (1 : 1020).] 

0 with satd. aq. NaHSOs soln. readily yields (1) (5) an addn. prod, crystg. as a trihydrate. 

[0 with cone. aq. HCN slowly dis. on protracted refluxing yielding (10) the corresp. 
cyanohydrin (0 ,0-d 1 chloro-«-hyd roxy-isobutyroni tr ile ) [Beil. 111-318], an oil, which on 
btg. dissociates into its components; this prod., however, on hydrolysis with strong HCi 
yields (10) the corresp. acid, 0,/3-dicbloro-a-hydroxyisobutyric acid (3:2145), pr. from 
alc./ether or cryst. from CbHj, m.p. 82-83° (10) (26). — Note also that C with phenyliso- 
cyanido + aq. on stdg. yields (26) 0,0-dichloro-cr-hydroxy-isobutyranilide, pr. from CHCI31 
m.p. 132-133° (26).] 

[G in excess MeOH (5 moles) with ethyl iminoformate hydrochloride (1}£ moles) 4-8 
days at room temp, yields (27) unsym.-dichloroacetone dimethylacetal, b.p. 170-171° at 
767 mm., 63° at 9 mm. — C in excess EtOH with ethyl iminoformate as above yields (27) 
unsym.-dichloroacetone diethylacetal, b.p. 183-184° at 767 mm., 76° at 8 mm.] 

[0 with o-nitrobenzaldehyde in ale. treated dropwise with aq. 5% NaOH condenses 
yielding (28) w,w-dichloro-o-nitrobenzalacctone, pptd. as oil by addn. of aq., colorless pr. 
from CeH$, m.p. 106-107° (28). — By similar procedure C with m-nitrobenzaldehyde gives 
(28) M,w-dichloro-m-nitrobenzalacetone, colorless pr. from CeHg, m.p. 116-117°; C with 
p-nitrobenzaldehyde similarly gives (30% yield (28)) u, o-dichloro-p-nitrobenzalacetone, 
colorless pr. from CeH6 or ether, m.p. 125°.] 

[C with diazotized aniline in pres, of NaOAc yields (29) dichloro-Ws-(benzeneazo)- 
methane, yel.-or. cryst. from hot ale., m.p. 81-82°; C with diazotized p-toluidine in pres, 
of NaOAc yields (29) dichloro-tis- (p-tolueneazo)methane, or. cryst. from CgHe, m.p. 
150-160°.] 

C (1 mole) treated with aq. soln. of excess NH 2 OH.HCl (6 moles) + Na 2 C03 (3 moles), 
stood 24 hrs., and acidified yields (15) methylglyoxal dioxime (methylglyoxime) [Beil. 
1-764, Ij-(396), l2~(822)], pr. from ale. or aq., m.p. 157°, 153° (15) (30); the same prod, 
also results if a satd. soln. hydroxylamine sulfate is used (30) in place of free hydroxylamine. 

C (1 g.) in aba. ale. (20 g.) with phenylhydrazine (2.5 g.) stood for 1 days, then warmed 
with aq. (100 ml.), yields (31) as insol. residue (1 g.) methylglyoxal &is-(phenyl)osazone 
\Befl. XV-15G, XVi-(38)k yel. ndls. from dil. ale., m.p. 148° (31). 
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® l,l-Dichloropropanone-2 semicarbazone: m.p. 163° (32). [From C in ale. with 
aq. semicarbazide.Hd (1 mole) without addn. of NaOAc, the semicarbazone pptg. 
immediately; note, however, that on stdg. the filtrate ppts. a small amt. of methyl* 
glyoxal fcis-semicarbazonc, m.p. 254®, also formed (together with equiv. C) on boilg. 
the semicarbazone with aq. (32).) 

3:6430 (l) CloCz, Ann. chim (6) 9, 164-165, 175-176, 211-213 (1886). (2) Borsche, Fittig, 
Ann. 133, 112-117. 124 (1865). (3) Cheng, Z. phynk. Chem. B-26, 206 (1934). (4) Bel], Lid- 
well, Proe. Roy. Soc. London, A-176, 104-106 (1940). (5) Fittig, Ann. 110, 38-13 (1859). (6) 
Harkins, Clark, Roberts, J. Am. Chem. Soc. 42, 703 (1920). (7) Glutz, Fischer, J. prakt. Chem. 
(2) 4, 53 (1871). (8) Mulder, Ber. 5, 1007-1009 (1872). (9) Theegarten, Ber. 6, 897-898 (1873). 
(10) BischofT, Ber 8, 1330-1336 (1875). 

(ll) Grabowski. Ber. 8, 1438-1442 (1875). (12) Consortium fur Elektrochem. Ind , French 
707,852, July 16, 1931; Cent. 1931, II 2056. (13) Akashi, Bull. Inst Phys -Chem. Research 

1 ' ~ " “ T (1933). (14) Conrad, Ann. 186, 

' ■ 582). (16) Buc (to Standard Oil 

S 17) Wittorf, J. Russ. Phys.-Chem. 

Soc. 32, 88-117 (1900); Cent. 1900, II 29-30. (18) Tishchenko, J. Gen. Chem. ( V.S.S.R .) 8. 
1232-1236 (1938); Cent 1939, II 4223. (19) Dakin, Biochem. J. 11, 91 (1917). (20) Nord, 
Ger. 434,728. Oct 5. 1926; Cent. 1926, II 2845. 

(21) Sen, J. Indian Chem Soc. 1, 1-8 (1924/25), Cent. 1925, I 537; C-A. 19, 816 (1925); Bio- 
c . - 19,3277 (1925). (22) N. V. do Bataafscbe 

F * ' 1936; Cent. 1936, II 865. (23) Linnemann, 

Z 7hem. Zlg. 69, 521 (1922). (25) Faworsky, 

J. prakt Chem. (2) 51, 555-557 (1895). (26) Passerini, Gazz. chim. xtal 54, 540 (1924). (27) 
Wohl, Ber. 41, 3605-3606 (1908). (28) Heller, Lauth, Buchwaldt, Ber. 55, 485-486 (1922). 
(29) Favrel, Bull. soc. chim. (5) 1, 988-989 (1934). (30) Treadwell, Westenberger, Ber. 15, 
2786-2787 (1882). 

(31) Heller, Ann. 375, 287-288 (1910). (32) Kn6pfer, Monatsh. 32, 7C5-766 (1911). 


3:6450 1,3-DICHLOROPROPANE 
(Tnmethylene (di) chloride) 


ClCHj.CH 2 .CH 2 d C 3 H 6 Cl 2 


B.P. 

120.5-120.G° (1) (2) (3) (4) 
120.4° at 760 mm. (5) 

(6) (7) 

120.3-120.6° at 760 mm. (8) 
120.2° at 760 nun, (28) 

119.2° at 740 mm. (9) 

119° at 740 mm. (10) 


F.P. 

-99.5° (8) D 2 4 s 
Di 76 


Beil. I- 105 
M 34) 
h-(. 73) 


: 1.1770(11) 
= 1.189G (13) 


nf? = 1.4362 (12) 


ns = 1.452 (9) 

1.448G7 (28) 


Colorless oil. — Note that b.p. of 125“ given in I.C.T. is too high (4). — Almost insol. 
in aq. [for precise data see (1) (2) (3) (4)). 

[For prepn. from propanediol-1,3 (trimethylene glycol) (1:6490) with fumg. Hd in 
s.t. at 100° (13) (10) (20-25% yield (14)) but always accompanied by 3-chloropropanol*l 
(trimethylene chlorohydnn) (3:8285) sec indie, refs.; with PClj + Znd 2 (21% yield (15)), 
or Pd s + Znd* (31% yield (15)), or SOCI 2 (50% yield (15)) sec (15): for prepn. of C from 
1,3-dibroraopropanc (trimethylcne dibromidc) -f HgCli (8) (10) or l,3*diiodopropane -f- 
Agd (16) eec indie, ref a.: for prepn. of C from r-chloropropyl p-tolucncsulfonatc with 
various RMgX cpds see (12); for formn. of C (19 3% (7) together with other products) 
by chlorination of propane (17) (18) (19) or n-propyl chloride (3:7040) (17) (18) sec indie, 
refs.) 

[C with Zn dust in aq. ale. (20) (21) or better in a high-boilg. solvent (7) (22) yields 
cyclopropane, b.p. —34°.] 
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C with ale. KOH yields allyl chloride (3:7035), b.p. 4G°, which then reacts with the 
KOEt yielding (10) allyl ethyl ether (1:7850), b.p. 60-67° at 742 mm. 

® 1,3-Diphenoxy propane (1:7170) q.v.: Ifts. from ale., ra.p. 61° (23), 00-61° (24), 
50-60° (25); b.p. 338-340° cor. at 762 mm. (20). (From £ (26) (or trimethylene 
dibromide (2-4) or trimcthylcnc diiodidc (25)) with sodium phenolatc.) 

<g l,3-Di-(a-naphthoxy)propane [Beil. Vi-607]: ndla. from ale., m.p. 103-104° (27). 

@ l,3-DI-03-naphthoxy)propane [Beil. VI-642): Ifta. from AcOB, m.p. 148-140° (27). 

■ ~ - * — r* or, (1933). (2) Gross, Phyaik. Z. 32, 

5). (4) Gross, J. Am. Chem. Soc. 

(1936). (0) Mass, McBeo, Weber, 
lnd. Eng. Chem. 28, 338 (1030). (7) Has), Mclice, flinus, Glucsenhamp, Ind. Eng. Chem. 28, 
1178-1181 (1930). (8) Scnvy, Bull. toe. chim. Belg. 42, 485, 488 (1933). (9) Kohlrausch, 
Ypsllanti, Z. phyaik. Chem. B-32, 414 (1930). (10) Reboul, Ann. chim. (6) 14, 460-4G2, 403 
(1878). 

(11) Dunstan, Hilditch, Thole, J. Chem. Soc. 103, 137 (1913). (12) Rossander, Marvel, 
J. Am. Chem. Soc. 0, 1491-1490 (1928). (13) Freund, Monatsh. 2, 638-639 (1881). (14) 
Kt r ’" n Hr.\ ru* Streight, Trans. Hoy. Soc. Can. (3) 23, 111 77-89, 

(17) Hass, McBeo (to Purdue Research Founda- 
1038, II 3005; C.A. 32, 5 856 (1938). (18) Haas, 

' 1 - J.S. 2,105,733, Jan. 18, 1038; Cent. 1938, I 4533. 

(10) Hass, McBeo (‘ 1 " ’ ” ’ v T"* .* 0 4, 1035; Cent. 1936, 

I 1500. (20) Lott, ■ . . - -120 (1038). 

(21) Lott (to E. 1 ■ : . . ■ ■ . C.A. 30, 1049 (1912). 

(22) Hass, Hii „ o. 9, 1937; Cent. 1938, 

1 4237. (23) Ramart-Lucas, Iloch, Bull. soc. chim. (4) 

61, 837 (1932) . Soc. 1927, 1807. (20) Henry, Bull. toe. 

chim. (3) 15, 1224 (1896). (27) Gatterxnann, Ann. 357, 378-380 (1007). (28) Smyth, Mc- 
Alpine, J. Am. Chem. Soc. 57, 979 (1935). 


3:5400 TETRACHLOROETHYLENE 

C1-C=C— Cl QCl, 

(Pcrchlorocthylcne) 


Cl Cl 

B.P. 

F.P. 



121.20° 

at 760 mm. (1) -23.5° 

(10) 

D\ s «= 1.01403 (1) nL 5 

121.1° 

at 760 mm. (2) —23° 

(17) 



(3) (4) 



121° 

at 765 mm. (G) —22.35° 

1 ID 

D<° = 1.0230 (13) nf? 

121° 

at 760 mm. (6) 

(8) 

1.023 (6) 

121° 

(7) -22.4° 

(18) 

1.02280(1) 

120.8° 

at 760 mm. (8) —19° 

(19) 

1.0220 (20) 

120.74° 

(9) 


1.0207 (2) 

120.5-120.8° at 770 mm. (10) 



119.5-120.5° 

at 747 mm. (20) 


D\ 5 = 1.03109(1) ni? 

119.0-120.0' 

‘u.c. (11) 


1.0239 (14) 

119-120° 

at 763 mm. (12) 



118-120.5° 

(13) 



118.5° 

at 761 mm. (14) 


Dl 2 5 « 1.0232 (21) 


118.0-118.1° at 740 mm. (15) ng* 

33.2° at 30 mm. (14) See also Note 2. 

See also Note 1. 


Beil. I - 187 
M 70) 
I 2 -(161) 


1.4903 (22) 


1.5058 (13) 
1.50566 (2) 
1.50547 (20) 


1.50812 (1) 
1.50831 (1) 
1.50899 (1) 


1.5087 (21) 


Note 1. For vap. press, of C from 33-118° see (14). Note 2. For D* over range t = 
15-00° see (14). 
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Colorless liq. widely used as solvent, etc. (see also below), — C is pract. insol. aq., but 
detailed studies do not appear to be recorded. — C is miscible with ale., ether, CHCIj, 
CeHe, and many other org. solvents. • 

GENERAL 

(For study of 0 as solvent for detn. of mol. wts. by raising of b.p. (ebullioscopic const. * 
55.0 ° per mole solute/100 g. C) see (23). — Eor study of thermal conductivity see (24). — 
For 6oIy. in 0 of gaseous HC1, H 2 S, or NHj see (II). — For study of influence of G upon 
inflammability of mixta. of air with CH* (25) (10) (26) (27), with CO (10) (28), with H t 
(10), or acetylene <I0) see indie refs.l 

Binary systems contg, C. [System C -f CCU’ for f.p./compn. data see (18); for nff/ 
compn. and use in anal, of the system 6ee (22); for vap. press, and liq./vapor compn. 
of system see (20). — System C + l,t,2,2-lelrachtoroelhane (3:5750): for f.p /compn, 
data see (17). — -System C + penlachloroethane (3.5880): for f.p./compn. data (eutectic, 
f.p. -S4 8° contg. 58.4 wt. % C> see (18). — System C + isopropyl ale. (1 : 6135); for D^/ 
compn. and nf» /compn. data sec (30) 1 

C forms binary azeotropes with many alcohols (e.g., C with MeOH (1:6120) forms a 
const -boilg. mixt , b.p 63,75° at 760 mm., contg, 36.5 wt. % 0 (3); C with ElOH (1 : 6130) 
forms a const.-boilg. mixfc., b p. 70.75° at 700 mm., contg. 37 wt. % G (3); C with n-propyl 
ah. (1:0150) forms a const.-boilg. mixt., b.p. 94.05° at 700 mm., contg. 52 wt. % 6 (31); 
C with isopropyl ale. (1:6135) forms a const.-bo)lg. mitt., b.p. 81.7° at 760 mm., contg. 
30 wt. % C (31), C mth n-bulyl ale. (1:0180) forms a const.-boilg. mixt., b.p. 108.95° at 
760 mm., contg 71 wt. % G (3); C with isoamyl ale. (1:0200) forms a const.-boilg. mixt., 
b.p. 110.1° at 700 ram., contg. SO wt. % C (31); C with ethylene glycol (1:6465) forms a 
const.-boilg mixt., b.p. 119.1° at 700 mm., contg. 94 wt. % Gj. 

G forms binary azeotropes with many other org. cpds. [e.g., G with formic acid (1 : 1005) 
forms a const -boilg. mixt., b.p. 88.15° at 7G0 mm., contg. 50 wt. % C (32); G with AcOU 
(1 : 1010) forms a const.-boilg. mixt., b p. 107.35° at 7G0 mm , contg. G1 5 wt. % G (218); 
C with propionic and (1 ;1025) forms a const.-boilg. mixt., b.p. 119 15° at 760 mm., contg. 
91.5 wt % C (4); C with tsobutyric acid (1:1030) forms a const.-boilg. mixt., b.p. 120.5° 
contg. 97 wt. % C (33)1 

Uses of C. G because of its solvent properties, b.p., uninflammability, and immiscibility 
with nq. f etc., finds wade use. — (Other examples of its utility include the following; for 
use as dry-cleaning solvent sec (34), cf . (35) (36) (222) ; for use with lower aliph. ales, a 3 
boIv. for cellulose ethers see (37); for use in dewaxing of lubricating oil sec (38); for use in 
hq. HCX to diminish inflammability and explosiveness sec (39); for use as a component 
of comm!, tear-gas mixts. see (40).} 

(For study of use of G as an anesthetic (41), as fumigation agt. (with CCh) for grain or 
flow (42>, for sterilization of surgical catgut (43), of antiseptic action (compared with 
CHClj (44)) (45) sec indie, refa.] 

(For examples of studies of use of 0 as anthelmintic especially with reference to hook- 
worm and similar parasites see (40)~{57) inch; for comparison of anthelmintic action of 
0 with that of CCl* (5S) (59) or of chenopodium oil (00) see indie, refs.; for patent prepn. 
of 0 for use as anthelmintic sec (01).} (For toxicity ccc below.) 

[Tor use of G as the “ booster " liquid in detn. of aq. by distn. especially in molasses 
and other sugar industry products see (02) (63) (64) (65) (06) (67). — For me of C in 
prepn. of anhydrous Na-O: by removal of moisture by distn. see (GS).} 

(For brief general sun-cj-9 of G sec (69) (70)4 

Physiological acta, and/or toxicity of C. [For studies from various viewpoints on 
toxicity of C see (57), (71)-(S2) inch, also especially (219) (220) (224).] 
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Determination of C. C is usually detd. by some farm of deem followed by Tphmytrg 
or gravimetric detn. of resultant chloride ion [e.g, for methods involving deem c£ C with 
Xa 4- AmOH in xylene (S3) 4^4), with Xa 4- et haunlsmm e in dioxaae sob. (55) (223), 
or with Xa in llq. XHj (56) (note that some cyanide feeznn. occurs) see indie, refs.; fee 
methods involving thermal deem see (ST) (215)]. 

[For detn. of C by means of ft recording ultra-violet photometer (the H- r H. Tri-Per 
Analyzer) see (5S).] 

PREPARATIOX OF C 

From various polychloroethanes or polychloroethylenes- [For prepn- of C from Lea- 
chlaroethane (3:4S3o) by pyrolysis at 565° (S9-&4% conversion (59)), by p as- ri ng enr 
porcelain chips in hot tube (90) (cote that CCL| (3:5100) is also formed), cr by pssfrg 
with H; over Xi at 270’ (91) see indie, refs.; for prepn. of C from fcexacHoroethane (3:4535) 
by treatment with granulated Zn in boilg. ale. (7), with Zn -f- diL H;SQ* at room terp. 
for several day3 (100% yield (5)) (92) (116), or even with Zn _-f- aq. above 60* (93), with 
ale. KSH (94), with molec ular Ag at 2S0’ in s.t. (95), with SbFj at 300-325" unde 1 prss. 
(9S), with acetylene over activated carbon at 200-400" (97) cf. (123), with ani li n e at 17D* 
at ord. press. (7), with Nf 10 ate- EtOH/XaOH at 25" (216), or with ale. free XaOEt in 
ether under press, at 140" (217) see indie, refs.) 

[For prepn. of C from peatachloroethane (3:5SS0) by of 1 HQ in varices 

ways: e-g, by passing over bone char at 2S0’ (9S), or over XiGj at 330’ (99), by htg. whh 
A1CU at 70-100" (100% yield (101)) (100) or under refiux (102), with liq. XH, at —IS to 
—34" under reduced pres. (103) (104), with MeOH over AljQj at 290" (MeCl (3:7005) s 
also formed) (105), with acetylene over cat. at 200-300" (vinyl chloride (3:7010) is 
formed) (106), with ale. KOH (107) (ICS), or in ale. with 2 X aq- XaOH in edd (93%pdi) 
(109) see indie, refs.) ^ 

[For prepn. of C from 1,1,2,2-tetrachloroethftne (acetylene tetrachloride) (3:o«o0) 
also below unde prepn. of C from acetylene) on pyrolysis at 700" (110), with ah- one 
pumice 4- CcCI; at 430-450" (111), or with Cl; over activated carbon eentg. 30% CcCh 
at 300-320’ (112)_see indie. refs-J 

[For prepn. of C from 1,2-diehloroethane (ethylene di chloride) (3:5130) with Cl; ore: 
cat. at 300-50Q" see (113) ; from ethane or its ehloro derive, with C3* 4 fused metal chlorides 
such as AlQj, etc., at 250-500’ see (114).) 

[For farmn. of C from trichloroethylene (3:5170) on pyrolysis at TOO’ (110) cr 
anhvd. FeClj cm htg. see (115).] 

From various polychloro m ethgnes. [For prepn- of C from CCI4 (3:5100) through 
tube at 1300-1400" see (116) (117); for formn. of C (together with other prods.) &um 
CCI4 4- H; through hot tube over pumice at low red heat (US) or through tube at 500- 
650" (119), or m dark electric discharge (120), see indie, refs. — Xote also that C has b® 
found (121) ss a by-prod, of prepn. of CCU (3:5100) by actn. of Cl; on CS;.] 

[For formn. of C from CHClj (3:5050) 4- H; in dark electric discharge see (120).] 

From acetylene with Cl; (see also above under prepn. of C from 1 ,1 ,2,2detraehIcroC'tb£ne 
(acetylene tetrachloride))- [For prepn . of C from acetylene with Cl; 4" inert gS3 over eat- 
at 250-400" see (122) (123) (124) (125); from acetylene with <3* at 700-900" in si^s 
erf extraneous substances (126); from acetylene with Cl; see (127) (12S); from seetjhme 
with Cl; in hsJogeasted sdv. at 175-260" 4- AlClj, etc, see (129).] 

From miscellaneous sources. [For prepn. of C from CO 4- HO over cat- at 230-240" 
u rsdfr high press. (CHCI4 is also formed) see (130); from rmrym.-heptaddaropto?snc 
(3:0200) by dissociation into C 4- CHO* over CurCl; at 250° see (131); from chloral 
(3:5210) by long boilg. with AIOj see (132) cf. (133) (134); from tetmchloroeihyl micro- 
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formate with AICI 3 see (135); from trichloroacetic acid (3:1150) over TI 1 O 2 + kaolin at 
230-250° see (136); from pentachloropropionic acid (3:4895) on htg. in aq. (137), or from 
its ferric salt in light (139) cf. (140), or from pentachloropropionyl chloride (3:0470) with 
A1CU (1 mole) at 60° (138) see indie, refs.) 

PURIFICATION OF C 

Comml. C conts. some impurity which readily chlorinates (15); note also that C, es- 
pecially if exposed to light and air, may contain phosgene (3.5000), trichloroacetyl chloride 
(3 : 5420), trichloroacetic acid (3 : 1150), and other prods. ; cf . below under oxidation of C. — ■ 
(For purification of C by treatment with CI 2 followed by illumination (15), by treatment 
with aq. alk. at dev. temp, (for removal of 1,1,2-trichlorocthane (3:5330) or 1, 1,1,2- 
tetrachloroethane (3:5555)) (141), by rcfluxmg with finely divided metals + d'd. acid 
(142) or with 1% AI or AIClj (143), or by passing vapor over kaolin at 250° (144), see 
indie, refs.l 

STABILIZATION OF C 

To increase the resistance of 0 to photooxidation (see below) and other changes, the 
addition of very small amts, of various stabilizers has been recommended. — (For example, 
for study of control of photooxidation of C by use of inhibitors such as thymol (1 : 1430), 
ether, alcohol, thiourea, etc., see (145). — For stabilization of C by addn. of small amts, 
of paraffin hydrocarbons (c.g., gasoline) (146), various phenols (such as hydroquinone 
monomethyl or monobenzyl ether) (147), oil-sol. azo dyes contg. phenolic groups (148), 
mercaptans (such as n-butyl mercaptan) (149), various org. tertiary amines bucIi as tri- 
etliylnmine (150) or picolinc (151), various phenols, amines, and aminophcnols (152), or 
a wide variety of org. N cpds. (221) see indie, refs.) 

CHEMICAL BEHAVIOR OF C 

PyTolysis. [C on pyrolysis over heated Pt wire gives (153) (154) hexachloroethane 
(3:4835) 4- hexachlorobenzene (3.4939) + CI 2 .] 

Hydrogenation. (Note that 0 does not add H 2 even in pres, of Ni at 300-350° (99); 
0 with excess H 2 over Ni at 220° dec. (163) to carbon + HC1.] 

Oxidation. C can be oxidized especially in the presence of light and moisture giving 
according to conditions trichloroacetyl chlonde (3:5420), phosgene (3:5000), trichloro- 
acetic acid (3:1150), or various _mixturcs of these prods.; for inhibition of this oxidation 
see above under stabilization of C 

(For extensive studies of photochem. oxidn. of C giving 87% trichloroacetyl chloride 
accompanied by phosgene see (15) (155) (156); for oxidn. of C on stdg. with aq. in light 
for 4 months yielding trichloroacetic acid see (157) cf. (158); for oxidn. of C to trichloro- 
acetyl chloride with 0 3 (159) (160), with peracetic acid (acetyl hydrogen peroxide) (161) 
with cone. HNOa + cone. H 2 SO 4 in freezing mixt. (162), with SO 3 at 150° (164), or with 
N 2 OS (194) sec indie, refs.; for patents on photochem. oxidn. of C to trichloroacetyl chloride 
(3:6420) see (165) (166).] 

(C on oxidn. with I^Cr^Oj/HjSO^ is completely converted to CO 2 + H 2 O + HC1 (167)' 
0 passed with air over CuO at 450° gives only traces (168) of phosgene.l 

Reaction with halogens. [C dislvd. in dtchlorodifluoromethane (“ Freon ”) with F» at 
—80° (169), ot C with F 2 at 0° directly (170) but not in CC1* soln. (169) cf. (172), or 6 in 
vapor phase at 130° with F 2 diluted with N 2 (171), gives (20% yield (171)) 1,2-difluoro- 
1,1,2,2-tetrachloroethane, m.p. 26.5° (96) (169), accompanied by various other prods, 
such as fluoropcntachloroetliane, m.p. 99.0-99.5° (in s.t.), b p. 136-138“ (170) and ] 4 - 
difluoro-octaclilorobutane (170) (169), m.p. 4-5° (170), b.p. 152.2° at 20 mm Di° = 1 9272 
n?? - 1.5250 (170).) 
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[C with dry CI 2 in direct sunlight (90), or C in CCU_at 22° (173) or in vapor phase at 
40° and low press. {155} in light and absence of O 2 , or C with SO 2 CI 2 in pres, of dibenzoyl 
peroxide (174) adds CI 2 yielding hexachloroethane (3:4835) q.v.J note, however, that C + 
CI 2 + light in pres, of O 2 undergoes photooxidation to trichloroacetyl chloride (see above 
under oxidation of C). — C with CI 2 at 700-800° (175), or C with CI 2 over act. carbon at 
600-650° (176), undergoes cleavage of C — C bond 1 yielding CCI 4 (3:5100)] for study of 
this reactn. see (177).] 

[C with Br 2 in sunlight adds 1 mole Bra yielding (178) {179} (110) 1,2-dibromo-l , 1 ,2,2- 
tetrachloroethane, m.p. 197.5° dec. (in s. cap. tube) (ISO), 200-205° dec. {110}, 100° dec. 
{138). — Note, however, that this photochem. addn. is inhibited by its reactn. prod. 
(181), that, although accelerated by small amts. O 2 , pres, of large amts. O’ lead to a halogen 
catalyzed photooxidation {181), that in CCI 4 soln. resultant equilibrium mixt. coats, 
only 30% addn. prod. (182). — For extensive study of this reactn. see (181); for studies 
of its rate see (183) (184); for extensive study of photochem. dissoc. of prod, sec (179). — 
For study of reactn. of C with radio-bromine see (185).] 

IC does not add Ij. — For soly. of I 2 in C see (186); for use of such solns. in detn. of 
iodine number of unsatd. oils and fats see (187) (188).] 

Behavior of C with other inorganic materials. [C with CI 2 O in CCI 4 at —20° gives {189} 
hexachloroethane (3 : 4835) .] 

[C with NO 2 in s.t. at 100-120“ for 3 hrs. (190), or at 100-110° for 3 hrs. (5), or at S0° 
for 3 hrs. or 60° for 6 hrs. (191), or at 10-12 atm. press, at 60-80° for 3-6 hrs. (191), or C 
with fumg. HNO 3 at ord. temp, stood several days {5} cf. (192), adds 2 moles NO 2 yielding 
l,2-dinitro-l,l,2,2-tetrachloroethane (Beil. 1-102, Ii-(33)J, cryst. from ale., m.p. 142^-143° 
(s. cap. tube) (5).) ' 

[C with nitryl chloride (CINO 2 ) yields (193) l-nitro-l,l,2,2,2-pentachloroethane, lfts. 
from ale., m.p. 192“ (s. cap. tube) (193).] 

(C with N 2 O 5 undergoes vigorous oxidn. (presumably to trichloroacetyl chloride) (194).] 
[C with NH 3 at 700-800° splits off all its halogen as NH 4 CI (195) cf. (196).] 

[For behavior of C with various common metals see (197); note that C is not attached 
t by molecular Ag even at 300° (95); note that C with Na or IC or their mixture may (hhe 
many other polychloro compds.) explode under certain conditions (for an extensive study 
see (198)).] < 

Behavior of C with organic reactants. [C (1 mole) with CHCI 3 (2 moles) + AICI 3 
(0.2 mole) refluxed 15-20 his. gives (85-93% yield (199)) (101) ( 16 ) (200) (201) (202) (214) 
U7i$ym.-heptnchloropropane (3:0200); for study of equilibrium of system C -b CHCI 3 + 
unsym.-heptachloropropane see (131).] , 

[C with 1,1,2,3,3-pentachloropropene-l (3:6075) + AICI 3 gives (201) cf. (214) 1 , 1 , 3,4, 5,- 
5,6,6,6-nonachIoropentene-l .] 

IC with NaOEt at 100-120° yields (203) ethyl dichloroacetate (3:5850) + Na diethoxy- 
acetate -f other prods., presumably via ethyl a,0,j3-trichlorovinyl ether, ajO-dichloro^,^ 
diethoxyethylene, triethyl dichloroorthoacetate, etc., cf. (204).] * ■ 

IC (1 mole) with NaSCaHs (2 moles) in ale., refluxed 48 hrs., gives (yield not stated 
(205)) a,(3-dichloro-or,0-bts-(thiophenyl)ethylene, ndls. from ale., m.p. 71-72° (205). ' 
C with disodium salt of dithiopyrocatechol in ale. at 110-120° in s.t. for 7 hrs. gives Email 


yield (206) of C«Ha< 


<x> 


GeH4, golden ndls., m.p. 234° (206 }-l 


IC with paraformaldehyde (1:0080) + cone. H 2 SO 4 as directed (207) gives o-.a-dichloro* 
0-hydroxypropionic acid, m.p. 88-89° (s. cap. tube).] , j . # > 

[G with dibenzoyl peroxide on refluxing either with or without AICI 3 gives (40% 3^®^ 
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(20S)) a,a,{J-trichloro-j3-phcnylethylenc («,a,f3-trichlorostyrene) (Beil. V-477, V2-(3G7)], 
b.p. 87-89° at 3 mm., D 2 - - 1.40, «d - 1.5758 (208), accompanied by chlorobenzene 
(3:7903), CO 2 , and under certain conditions by hexachloroethane (3:4835).] 

(C with large excess EtMgBr in boilg. ether evolves ethylene and on subsequent treat- 
ment with aq. gives a mixt. of ethylene 4- acetylene; for explanation see (209). — C with 
n-butyllithium in pet. eth. gives violent explosion (210).] 

[For study of rcactn. of C with pyridine or piperidine at 16-18° see (211).] 

® Color test with NH 4 OH/CU 2 CI 2 : C (1-2 drops) m small glass-stoppered bottle filled 
with cone. aq. NH*OH, treated with powdered CU 2 CI 2 , stopper quickly inserted (to 
force out air and excess, liquid), shaken, and allowed to stand, gives m 3 days a pale 
amethyst color (212); note, however, that C on stdg. with metallic Cu + cone. aq. 
NH<OH develops rich port-wine red color in aq. layer and brown coating on the copper 
(213). — Note also that neither of these tests should be regarded as conclusive (see 
(212) (213)). 
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Geuther, Brockhoff, J. prakt. Chem. (2) 7, 107-111 (1873). (218) Lecat, " L’Axeotropizme," 
1918, p. 68. (219) von Octtinger. J. Ind. Hyg. Toxicol. 19, 423-424 (1937). (220) Carpenter, 
J. Ind. Hyg. Toxicol. 19, 323-336 (1937). 

(221) Missbach (to Stauffer Chem. Co.), U.S. 2,043.257-2,043,260 inch. June 9, 1936; Cent. 
1930, II 3845; C.A. 30, 6240 (1930). (222) Grebe, Stoesser, Mills (to Dow Chem. Co), V£. 
1,989,478, Jan. 29. 1935; Cent. 1935, II 3859; C.A. 29, 2000 (1935). (223) Rauscher, Ind. Eng. 
Chem. Anal. Ed. 9, 296-299 (1937). (224) Lehman, Schmidt-Kehl, Arch. Hyg. Bdkt. 116, 131- 
268 (1936); CJl. 31, 477 (1937). 


3:5475 1,2,2-TRICHLOROPROPANE Cl CjHjCIj 

CHj — i — CH* 


B.P. 123® (1) (2) D H « 1.318 

123-125° (3) 

[For prepn. as a by-product of the chlorination of propane Bee (2); forfonnn. of C (47%) 
in chlorination of 1,2-dichloropropane (3:5200) Bee (3).] 

C with ale. KOH splits out HQ and gives two stereoisomeric 1,2-dichloropropenffl, viz. f 
3:5110 and 3:5150. 

3:5475 (1) Herzfelder, Ber. 20, 2435 (1893). (2) Hass, McBee (to Purdue Research Foundation). 

U.S. 2,004,073, June 4, 1935; Cent. 1935, 1 1500. (3) Zellner (to Tide Water Associated Oil Co ). 
TJ.S. 2,370,342, Feb. 27, 1945, C.A. 39, 3534 (1945). 


BeiL I -106 
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CHAPTER XIII 


DIVISION B. LIQUIDS WITH BOILING POINTS 
REPORTED AT ORDINARY PRESSURE 

Section 1. D\° greater than 1.1500 

(3:5500-3:5999) 

3:5500 crs-2,3-DICHLOROBUTENE-2 Cl Cl CiH 6 Cl 2 Beil. S.N. 11 

CHs— CHj 

B.P. 124^126° at 7E8 mm. (I) Z>2 0 = 1.1618 (1) n?? = 1.4590 (1) 

Z>i® = 1.1620 (1) ng = 1.4616 (1) 

[See also irons stereoisomer (3 • 7395).] 

|For prepn. of C (accompanied by its trans stereoisomer (3:7395)) from 2,2,3-trichloro- 
butane (3:5080) with solid KOH (1 mole) at 135-140° see (1).] 

C on oxidn. with 3% nq. KMnQi yields (1) acetic acid (1 : 1010). 

C in ecu at —20° treated with 7% 03, then hydrolyzed, yields (1 > acetic acid (1:1010) + 
acetaldehyde (1:0100). 

3:5500 (I) Tishchenko, Churbakov, J. Gen. Chem. (U.S.SJI.) 6, 1553-1558 (1930): Cent. 1937, 
1 3785; C.A. 31, 2105 (1937). 


3:5515 T T ! ,, " m f" 


Cj0 2 CU 


( 


IO.CD.CI 

B.P. 

M.P. 


127.5-128° 

(1) cor. (2) -57° 

•Dli - 1.633 (7) 

127° 

at 760 mm. (3) 


126-127° 

at 745 mm. (4) 

CIS - 1.655 (3) 


(5) 


127.2° 

at 725 m {0} 


49“ 

at 60 mm. (3) 


45° 

at 26 mm. (7) 


20* 

at 10.3 mm. (1) 


0° 

at 2-4 mm. (1) 



Beil, m - 18 
mi-( 8) 
ni 2 -(io) 


ng = 1.450 (1) 

ng = 1.45604 (8) 


Colorless oily liq. with irritating and suffocating odor, but (when pure) not especially 
lachrymatory. — O/d. samples may cont. triphosgene (3:1915). 

[For prepn. from methyl formate (1 : 1000) or methyl chloroformatc (3 : 5075) by chlorina- 
tion fcc (S) (3) (9) (2) (1); for prepn. from Wa-(trichloromcthyl) carbonate (triphosgene) 
(3:1915) sec (1); for German prepn. in World War I sec (10).J 
C (alien pure) bull, with no decompn. (I); however, above 300* (2) or on contact with 
activated carbon, charcoal, or iron oddc at ord.'tcmp. (I) c decomposes to phcegenc 
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(3:5000). — C on contact with alumina (1), AICI3 (5), or FeCk (3) decomposes in a dif- 
ferent mode yielding CCU (3:5100) 4- CO2. 

C with aq. hydrolyzes slowly in the cold but rapidly at 100° yielding only HC1 + CO2 
(1) (3); C on warming with aq. NaiCOj yields NaCl + CO2 (3). 

C on treatment at 20° for 5 min. with Nal in acetone evolves CO and separates I 2 to 
9S.S% of amt. expressed by reaction: CI3C.O.CO.CI 4* 2NaI — » 2CO 4* 4NaCl + I2 (11) 
[cf. chloromethyl chloroformate (3:5275), dichloromethyl chloroformate (3:5315), and 
triphosgene (3:1915)]. 

C with aq. NHjOH reacts vigorously yielding urea -J- NH^C-1. — C with excess aniline 
in either aq. or non.-aq. soln. is .converted to NjA^-diphenylurea (carbanilide), m.p. 233°,+ 
aniline hydrochloride (3). [Note that with insufficient aniline a mixt. of phenyl isocyanate 
4* N-phenylcarbamyl chloride may form (3).] 

C on addn. in cold to cone. soln. of phenol (1 mole) in aq. NaOH separates an oil (which 
soon solidifies) of phenyl trichloromethyl carbonate [Beil. VIi-(88)] f ndls. from ether, m.p. 
70.5° (12), 66° (3); this product upon warming with aq. sodium phenolate (or C wanned 
with excess sodium phenolate in one operation) yields diphenyl carbonate (1:2335), cryst. 
from ale., m.p. 78° (12). (For corresponding reactions with p-cresol (1 : 1410), /?-naphthol 
(1:1540), p-chlorophenol (3:0475), and p-nitrophenol sec (13).] 

C with pyridine yields a yel. double quaternary ammonium salt C 5 H&N(Cl).CO(Cl)- 
N.C5H5 which by aq. is decomposed to pyridine hydrochloride + CO2 (14). 

_ [For use of C in prepn. of acid chlorides of carboxylic or sulfonic acids see (15); similarly 
C htd. with anhydrous NaOAc gives Ac»0 + NaCl + CO2 (2); for actn. on methyl hydrogen 
sulfate yielding methyl chlorosulfonate + phosgene 4- CO2 see (16).] 

[For use of C for introduction of a second — CO.C1 group into acid chlorides see (17).] 

* ■’ OO *oq ^14 (1919). (2) Hentschel, J. prakt. Chem. 

Schmitz, Ann. chxm. (9) 13, 44—19 (1920). 

* 1 -96 (1930). (5), Ramsperger, Waddmgton, 

r, Helv. Chxm. Acta 21, 78S (1938). (7) 
l>) Grignard, Rivat, Ur bain, Arm. chxm. (9) 
(2) 36, 209-215 (1887)- <10} Norris, Ini. 

t6); C.A. 30, 7423 (1936). (12) Ref. 4, pp 

. . 1 235 (1930). (14) Ger. 109,933, May 27, 

IS9S; CcnL 1900, II 460. (15) Brit. 401,643, Dec. 14, 1933; Cent. 1934, II 2133. (16) Kraft, 
Alekseev. J . Gen. Chem. (U.S.SJt.) 2, 726-729 (1932); C^A. 27, 2426 (1933); Cent. 1933, II 1666. 
(17) Khar as ch, Eberly, Kleinian, J. Am. Chem. Soc. 64, 2975-2977 (1942). 


3:5540 a,/3-DICHLOROVINTL ETHYL ETHER C^HeOCb Beil. I - 724 

(a,P-Dichloro-a-ethoxyethylene) CH=CH — O — CH2CH3 Ii-(377) 

A. A, IJ - (780, 


B.P. 128,2° cor. (1) 
125-127° (4) 
122-126° (2) 


Dl 5 = 1.1972 (3) 
Dl 0 = 1.2037 (3) 


no 5 = 1.45584 (3) 


C has the possibility of existing in two geometrically isomeric forms, but only this one 
has as yet been recognized. 

[For prepn. of C from trichloroethylene (3:5170) with ale. KOH (4), with ale. NaOEt 
(yield : 81% (5), 70% (2)), or with ale. NaOH 4- CaO (6) see indie, refs.; from 1, 1,1,2- 
tetrachloroethane (3:5555) with NaOEt see (1).] 

[C with ealed. amt. aq. (7), or with cone. HC1 (8) yields ethyl chloroacetate (3:5700); 
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C on boilg. with aq. to complete sola. yields <9} chloroacetic acid (3:1370); C on htg. 
with aq. in s.t. at ISO’ yields (1) glycolic acid (1 .0430), EtCl (3:7015) 4- HCl.] 

{C with HCl gas yields (10) an addn. prod, which on htg. decomposes to chloroacetyl 
chloride (3:5235) 4- EtCl (3:7015); C with monobasic org. acids yields (2) on htg. ethyl 
chloroacetate (3 • 570Q) 4- corresp. acid chloride; with succinic acid the products are (2) 
ethyl cWoroacetate (3-5700) + succinic anhydride (1:0710).} 

j0 with alcohols yields mainly (2) (11) the eorresp. alkyl chloroacetate 4- EtCl (some 
ethyl chloroacetate 4- alkyl chloride are also formed (2)); C htd. with excess NaOEt yields 
(1) sodium salt of ctboxyacetic acid (1 : 1070).} 

with phenols yields exclusively (2) the corresp. aryl chloroacetate 4- EtCl; e g., C 
with 0-naphthol (1:1510) yields (2) jS-naphthyl chloroacetate, m.p. 05° (2).} 

Cj with aniline in aq. or aq. ale. solo, yields (12) ethyl #-phenylammoaceta.te (90%) 
(Beil. XII-470, XIIi-(263)], m.p. 58°, and phenylaminoacetanilidc (10%) (Beil. X1X-556, 
XHi>(285)), m.p. 112° 

tC readily absorbs Cl* at ord. temp.; if moisture i3 carefully excluded, the prod, breaks 
up (13) {14} on keeping or on htg. into dichloroacetyl ehlonde (3:5290) 4- EtCl (3:7015); 
if, however, moisture is given access or aq. added, then on keeping or htg' the prod, breaks 
up (13) (14) and on diatn. gives aim. theoretical yield of ethyl dichloroacctate (3:5850) 4" 

Ha.) 

(C readily absorbs Br*; with complete exclusion of aq. the products arc (13) (14) bromo~ 
chloro-acetyl chloride, b.p. 138-130° (13), and EtBr; m pres, of aq. the products are ethyl 
chloro-bromo-acetate, b.p. 174°, D? « 1.5890 (13), 4- HCl 4- HBr; some bromo-cWoro- 
acctyl bromide, b.p. 153-160'’, 47-49° at 15 mm. (15), and C2II5CI (3:7015) are also (15) 
formed. — C on treatment with Brj m the cold, then immediately followed by ale. KOH, 
gives good yield (3) of <S-brorno-«,$-dic!iIorovi oyl ethyl ether, b.p. 177° at 754 nun., I)*® ** 
1.0505, ng « 1.5W27 (3).J 

(0 treated with 1CI, stood 30 min. (17), filtered from I2, then btd. to 50° to expel C2H1CI 
gives (16) (17) chloro-iod<xicctyi chloride; addn. of aq. to latter yields by hydrolysis 
(16) (17) chloro-iodo-acctic acid, colorless Uts from It. pet., m.p. 90° (16).} 


3:6540 ( 1 ) Ccuthcr. Brockhoff, J. prakt. Chem. (2) 7, 111-117 (1873). (2) Crompton. Vender- 

stichele, 7. Chem. Soc 117, 091-03 (1920). (3) Smith. J. Chem. See. 1927, 1099-1102. (4) 
I'aterno, Oghaloro, Bcr. 7, 60-61 (1674), (5) Stephens, J. Soc. Chem. Ind. 43, T313-314, 327- 

328 (1921); Cent 1925, 1 357. (G> Imbcrt. Consortium fur Elektrochem Ind., Ger. 210,940. 
Dec 13. 1909, Cent. 1910, 1 308. (7) Imbcrt. Consortium far Elektrochem. Ind , Gcr. 209,208. 
April 27. 1909. Cenl 1900. 1 1785. (8) Imbcrt. Consortium fur Elektrochem, Ind., Ger. 210,502, 

June 7, 1909, Cent. 1909, II 78. (0) Imbcrt, Consortium fur Elektrochem. Ind . Gcr. 216,716- 
Nov 30. 1909, Cent. 1910, I 214. (10) Consortium fQr Elektrochem Ind.. Gcr. 222,194, May 

19, 1910, Cenl. 1919, I 1999. 

(11) Imbcrt. Consortium fQr Elektrochem. Ind., Ger. 212,502, Sept C. 1909; Cent. 1909, 
1 1021. (12) Imbcrt, Consortium fQr Elektrochem. Ind, Ger. 199.624, June 24, 1908, Cent. 
1908, II 358. (13) Crompton. Tnffitt, J. Chem) Soc- 119, 1874-1875. (J4) McKie. J. Chem. 
Soc. 123, 2213-2217 (1023). (15) Backer, Mook, J. Chem Soc. 1928, 2126. (16) Crompton. 
Carter, J. Chem. Soc. 123, 570-577 (1923). (17) McMath, Read. J. Chem. Soe. 1927, 536-639. 
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3:5552 2-CHLOROETHANOL-l CH*-CH 2 OH C2H5OCI 

(Ethylene chlorohydrin, ^ 

^-chloroethanol, 

0 -chloroethyl alcohol, 

" glycol chlorohydrin ”) 


Beil. I - 337 
Ix-(170) 
I 2 -(333) 


B.P. F.P. 

[132° at 761 mm. (1)] -67.5° (7) 

1132.0° (2)] (8) 

[130-131° at 760 mm. (3)] -G9.0° 

( 21 ) 


129.45° at 761.1 mm. (4) 
128.7-128.8°at 764 mm. (5J 
128.00° at 760 mm. (6) 
128.00° at 760 mm. (7) 
128.0° at 760 mm. (8J 

128.1- 128.2° at 762 mm. (9) 

128.05° at 744 mm. (6) 
128.0° at 760 mm. (10) 
128“ tll)U2> 

127.9-128.1° at 761 mm. (13) 

127.9- 128.1° at 741 mm- 114) 

137.9- 128.6° ' (15) 

127 . 1 - 128 . 1 ° cor. (16) 

137-127.5° (17) 

120.5-126.7° at 729 mm. (18) 
51-52° at 22 mm. (1) 
44° at 20 mm. (19) 

43° at 3-1 nun. (20) 


D?> = 1.1972 (14) n§ = 1.44123 (22) 
1.19054 (8) 1.4412 (18) 

1.1901 (10) 1.44012 (9) 

1.1947 (9) 


flD ~ 1.4402 (10) 


Dl° «= 1.2022 (13) rtf? *= 1-44212 (22) 

1.20190 (8) 1.4421 (23) 

1.20027 (6) 1.44208 (13) 

1.1988 (4) (9) 

1.1981 (22) 1.44197 (0) 

1.44189 (24) 
1.44163 (25) 


D\ 6 » 1.20720(13) ng - 1.44382(22) 
1.44380 (8) 


Colorless liq. — miscible with aq. (see also below) and most org. aolv. 


MISCELLANEOUS PHYSICAL PROPERTIES 
Binary Systems Containing C 

C + water. For values of D\° and nf? (also nc°, nf®, nc°) over whole range 0-100% 
C see (6) cl (22) (23); lor thermal anal, of systems see (26), — For study of salting-out of 
0 from its aq. solns. (11) or its isolation by ether extraction of aq. solns. eatd. with NaCl 
or Na 2 COs (27) see indie, refs. — For concn. of C, i.e., dehydration of its aq. solna. by 
distn. of the water with CbHb (28), withl,2-dichloroethane (ethylene dichloridc) (3:5130) 
(29), or with C3'clohexanol (1:6415) (30) see indie, refs. — See also below under azeotropes. 

Note that boilg- aq. solns. of C undergo slow decompn., e g , about 10% in 8 hrs. (23), 
50% in 5 hrs. (107) cf . (1 1 ) (presumably by loss of HC1 and evoln. of ethylene oxide (1 : 6105), 
b.p. 10.7°, and/or (38) acetaldehyde (1:0100), b.p. 20.2°. 

C with hydrocarbons. C with C^fft (1:7400): for b.p., vapor-Iiq. equil., and nf> sen 
(10). — C with toluene (1 : 7405): for b.p., vapor-liq. equil, and tip see (10) (see also below 
under azeotropes). 

C with alcohols. 0 with butanol-1 (1:6180): for b.p, vapor-Iiq. equil, and n» see 
(10). — C with isobutyl die. (1:6165): for b.p , vapor-liq. equil, and rtji sec (10). 

C with ethers. C with di-isopropyl ether (1:61S5): for b.p., vapor-liq. equil, and 
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3:5550 1.3-DICHLOROBUTENE-2 Cl a C^HeClj BeH S.N. 11 

£2,4-Dichlorobutece-2) 


B.P. 127-129° at 756 mm.’ {1) 
127-128.5° at 763 m (2) 
61-63° at 70 m {1) 
56-57° at 55 m (3) 
53-54° at 65 mm. {2} 
53-54° at 60 mm. {1} 


I>4 0 =* 1.1591 (1) (3) ng| = 1.47239 (1) 
1.1582 (2) 1.4695 {2} 

n?? = 1.46988 (1) 
1.4694 (3) 


Colorless liq. with characteristic odor (1). C is formed (5-10% (4) (5) (1)) cf. (10) 
in synthesis of chloroprene (3:7080). — [For use in mfg. of unsatd. cellulose ethers see (6); 
in mfg. of unsatd. ethers of alcohols and phenols for use as solvents, disinfectants, etc., 
see (7) ( 8 ).I 

[For prepn. of C readily and in quantity (1) from vinylacetylene by shaking with an 
excess (4 moles) of HC1 contg. CuCl see (1): from methyl vinyl ketone in 33% yield (to- 
gether with other products) with PCI 5 at —10° see (2), from 2-cbIorobutene-2 (3:7105) 
(together with other products) by actn. of CI 2 at 350° see (9); for formn. of C (together with 
other products) from trimethylethylene + Cl* see (11).] 

C passed over silica gel or clay at 245-275° loses HC1 yielding (4) 17-18% 3-chloro- 
butadiene-1,3 (“Chloroprene") (3:7080). 

C on hydrolysis with steam (12), or ag. alk. (5) (12), or ag. K 2 CO 3 (2), aq. NajCOj 
(70-80% yield (4)) or CaCOj (3) gives 3-chlorobuten-2-oM (3:8207) q.v., b.p. 161— 
162°. — [Note that C with ale. alk. does not hydrolyze or lose HC1 but instead gives the 
corresp. ethers (see details under 3-chIorobuten-2-ol-l (3:8207)).] 

C with CIj yields (13) (14) (15) a mixt. of 2,3,4-trichlorobutene-l (3:9064), 1,2, 3, 3- 
tetracblorobutane (3:90S0), and 1,2,2,3,4-pentachlorobutane (3:9070). 

35550 (l) Carothers. Berchet. Collins, J. Am. Chern. Soe. 54, 4066-4070 (1932). (2) Churbakov. 

J. Gen. Cfiem. (U.S^SJi.) 10, 977-980 (1940); CJL. 35, 2469 (1941). (3) Tishchenko, J. Gen, 

Chem. 7, 658-662 (1937); Cenl. 1937, U 37 I; C-A. 31, 5754 (1937). (4) Hebanskir, 

** * . r-s v • • ■ r :* r .. *• ■ r.\ "• (1936). 

« ^ ■ ‘ |. *. 6; Cent 

in*. J * r». * .,■.!» 3S3-40S 

* . . ' ■ • • . • r- , - ■ r. ' i (1935). 

(7) Berchet (to du Pont). U-S. 2,079,758, May 11, 1937; Cent. 1937, II 2597; CJl. 31, 4676 (1937). 

(8) Deichsel (to I.G.). Brit. 443,113, Feb. 20, 1936; Cent 1937, 1 3S3-3&1; C-A. 30, 4873 (1936)- 

(9) N. V. de Bataafsche Petroleum Maatschappij, Brit. 468,016, June 2S, 1937; French 810,112, 
Mar. 15, 1937; Cent. 1937, II 4102; C-A. 31, 8543 (1937). (10) du Pont Co., Brit. 395,131, 
Aug. 3, 1933; Cent. 1933, 2455: Brit. 387,325; Cent. 193 3, 1 4525: French 721,532, Mar. 4, 1932; 
Cent . 1932, II 2107. 

f.,t fnr_i._i._i.. r /n, — 'Vni. 1939, I 4223; C.A. 33, 

■ 040; C-A. 34, 4392 (1940). 

(14) Coffman (to du Pont), 

' ' i. (15) Carothers, Berchet 

■ , !S, 5716 (1934). 
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2-CHLOROETHANOL-l CIIr-CHjOH GHjOCl 

Beil. I - 337 

(Ethylene chlorohydrin, L 

Ir(170) 

0-chlorocthanol, 

I 2 -(333) 

(3-chloroethyl alcohol, 


“ glycol cldorohydrin ") 



B.P. F.P, 

[133 s at 761 mm. (1)1 -G7.5"(7) D\ s - 1.1072 (14) n|? 

[132.0 s (2)1 (S) 1.10054 (8) 

[130-131° at 760 mm. (3)1 -G0.0 S 1.10G1 (10) 

(21) 1.1047 (9) 


129.4G° at 761.1 mm. (4) 
128. 7-128.8° at 764 nun- (5) 
128.CC 0 at 760 mm. (6) 
128.G0 0 at 760 mm. (7) 
128.6° at 760 mm. (8) 

128.1- 128.2° at 762 mm. (9) 

128.05° at 744 mm. (6) 
128.0° at 760 mm. {10) 

128° mm 2 ) 

127.9-128.1° at 761 mm. (13) 
127.9-128.1° at 741 mm. (14) 
127.G-128.G 0 (15) 

127.1- 128.1° cor. (10) 

127-127.5° (17) 

126.5-12G. 7° at 729 mm. (18) 

51-52° at 22 nun. (1) 

44° at 20W (19) 

43° at 3-4 mm. (20) 


D\° *= 1.2022 (13) nL° » 
1.20100 (8) 
1.20027 (G) 
1.1988 (4) 
1.1081 (22) 


Di s = 1.20720(13) ng 


Colorless liq. — miscible with aq. (see also below) and most org. solv. 


1.44123 (22) 
1.4412 (IS) 
1.44012 (9) 


■= 1.4402 (10) 

1.44212 (22) 
1.4421 (23) 

1.44208 (13) 
(9) 

1.44197 (G) 
1.44189 (24) 
1.44163 (25) 

- 1.44382(22) 
1.44380 (8) 


MISCELLANEOUS PHYSICAL PROPERTIES 


Binary Systems Containing C 

C + water. For values of D™ and ni? (also tic, nf°, no) over whole range 0-100% 
Csee (6) cf (22) (23); for thermal anal, of systems see (26). — For study of salting-out of 
C from its aq. solns. (11) or its isolation by ether extraction of aq. solos, satd. with NaCl 
or Na2C0 3 (27) see indie, refs. — For concn. of C, i.e., dehydration of its aq. solus, by 
distn. of the water with CgH e (28), with 1,2-dichloroethane (ethylene dichloride) (3:5130) 
(29), or with cyclohexanol (1 :641_5) (30) see indie, refs. — See also below under azeotropes. 

Note that boilg. aq. solos, of C uodergo slow decompn , e.g , about 10% in 8 hra. (23) 
50% in 5 hra. (107) cf (11) (presumably by loss of HC1 and evoln, of ethylene oxide (I ;6105), 
b.p. 10.7°, and/or (38) acetaldehyde (1:0100), b.p. 20.2°. 

C with hydrocarbons. C with CtHt (1:7400): for b.p., vapor-Iiq. equil., and see 
(10). — G with toluene (1 :7405): for b.p., vapor-liq. eqtiU , and /if? 6ee (10) (see also below 
under azeotropes). 

C with alcohols. C with butanol-1 (1:6180): for b.p., vapor-liq. equiL, and n» see 
(10). — G with isobutyl ale. ( 1 :6165): for b.p., vapor-hq. equil , and n|? see (10). 

C with ethers. G with di-isopropyl ether (1:6185): for b.p., vapor-liq. equiL, and 
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no eco (10). — G with di-n-butyl ether (1:7950): for b.p., vapor-liq. equil., and n§ sec (10). 
— G with $,P'-dichloro-diclhyl ether (3:6025): for b.p., vapor-liq. equil., and n|> see (10) 
(see below under azeotropes). 

C with chlorinated hydrocarbons. G with 1 ,2-dichloroethane ( ethylene dichloride 
(3:5130): for b.p., vapor-liq. equil., and D see (31) (see also below under azeotropes). 
(For use of ethylene dichloride in dehydration of C see (30).) 

Azeotropes Containing C 

Binary azeotropes. C with water forms a const.-boilg. mixt., b.p. 97.85® at 760 mm. 
(26) (8), 97.8° at 760 mm. (23) (32), contg. 45.8 wt. % (8), 43.5 wt. % = 14.7 mole % 
(32) C: constants for this azeotropic mixt. at other press, include the following: at 771 mm., 
b.p. 90-96.2° (26); at 735 mm., b.p. = 95 8° (S3) (11), contg. 42.5 wt. % C (33) (11); 
at 504 mm., b.p. — 86.4° (23); at 400 mm., b.p. = 80.55°, contg. 40.5 wt. % C (23). — 
Note that compn. changes only slightly (23) with press. — For study of influence of NaCl 
(11) (23) or of HC1 (11) see indie, refs. 

C with toluene ( 1:7405 ) gives a const.-boilg. mixt., b.p. 106.9°, contg. 27 mole % C 

(10) . — C with di-n-butyl ether (1:7950) gives a const.-boilg. mixt., b.p. 123.0°, contg. 
68 mole % C (10). — C with f},&'-diehlorodicthyl ether (3:6025) gives a const.-boilg. mixt., 
b.p. 128.2°, contg. 91.8 mole % C (10). 

Ternary azeotropes: C with aq. + CeH6 (1:7400) gives a const.-boilg. mixt., b.p. 
67.0-67.3° (29). — C with aq. + ethylene dichloride (3:5130) gives a const.-boilg. mixt., 
b.p. 69.6“ (29). — C with aq. + 1,1,2-trichloroethylene (3:5170) gives a const.-boilg. 
mixt., b.p. 70.8-71.5° (29). 

Miscellaneous Phtsical Properties op C 
(For sepn. of C from gas mixts. by adsorption (?) on Mg(Cl6-i)2 or other perchlorates 
see (34).J 

USES OF C 

The manifold uses of C, based upon both its physical and its chemical characteristics, 
cannot here be reviewed in detail ; however, some examples include the following. 

(For use in sepn. of butadiene from hydrocarbon mixts. (35), in dewaxing and removing 
naphthenes from mineral lubricating oils (36), in refining of rosin (37), in extraction of 
pine lignin (3S) (39), as solv. for various resins (40), as solv. for cellulose acetate (41) or 
cellulose ethers (42), for addn. to rayon spinning baths (43) see indie, refs.) 

PHYSIOLOGICAL AND BIOCHEM. BEHAVIOR OF C 
(For study _of pharmacol. of C (or its phosphoric esters, etc.) see (44) ; for reports of 
poisoning by C see (45) (46); for study of toxicity of vapor of C see (403).] 

(For effect of C upon amylase (47) (4S) or lipase (49) see indie, refs.; for use of C in prod, 
of yeast of depressed enzymatic activity see (50).] 

DETERMINATION OF C 

(For colorimetric detn. of C by reactn. with diazotized sulfanilic add in alk. soln. at 
25° see (106) (note that method involves oxidn. of C by the reagt. to chloroacetaldehyde 
(3:7212) and color formn. with latter); for detn. of C in aq. solns. by refractometry see 

(11) (25) (6) (23).] 



707 


3:5552 


LIQUIDS WITH Df > 1.15 

PREPARATION OF C 
From ethylene. With hypochlorous acid, e.g., from Ch + o.q. — C is usually prepd. from 
ethylene by addn of HOC1; the HOC! may be obtained by use of Cla -f ag. (sometimes in the 
pres, of alk. acceptors for the simultaneously formed HC1), by use of organic hypochlorites, 
or other org. cpds which hydrolyze to give HOCL 
[For scientific papers discussing prepn. of C from ethylene + HOC1 (Cl 2 + aq.) see 
(401) (11) (51) (52) (53) (54) (55) (5G) (57) (58) (59); for very old work see (60); for ex- 
amples of 'patents employing this method see citations (61)-(82) cf. (402), inclusive; for 
study of metal-corrosion problems involved m this method of prepn. of C see (83).) 

With organic hypochlorites (e.g., ter-bulyl hypochlorite (3:7165)). [For patents on prepn. 
of C from ethylene + fer-butyl hypochlorite see (84) (85).} 

With N-chlorourea. {For prepn. of C from ethylene with ZV-chlorourea in 5% H2SO4 
contg. CuCI 2 at 0° (yield: 60-70% C accompanied by 2% ethylene dichloride (3:5130)) 
see (86).) 

From ethylene glycol (1 : 6465). (For prepn. of C from ethylene glycol satd. with HC1 
gas and. htd. in s.t. (12) (90), or treated at 160° (87) (4) or 180° (88) with stream of HCl 
(yields: 70-80% (88), 60% (87)), see indie, refs.; note that ethylene glycol with excess 
cone. HCI in s.t. at 100° gives noC (89) but only ethylene dichloride (3:5130), while mere 
distn. with cone. HCl (9 moles) gives (15) only 12% C.)] 

{For prepn. of C from ethylene glycol with S2CI2 (2.5 wt. pts. (91)) on refluxing (yields: 
82 5% (92), 72.8% (91)) (93) (94) (95) see indie, refs.: for formn. of C from glycol with 
S1CI4 see (90).) 

From ethylene glycol esters. [For patents on prepn. of C from ethylene glycol diforraate 
(1:3402) with HCl gas at 100° via formn. of fl-chlorocthyl formate and subsequent alco- 
holysis of latter with MeOH/HCl (97), or from ethylene glycol diacctate (1:3511) with 
EtOH + HCl at 125-135° under press. (EtOAc is also formed) (98), see indie. refs.J 
From ethylene oxide (1:6105). {For formn. of C from ethylene oxide with liq. HCl 
(99) or with S2CI2 (100) (other prods, are also formed) see indie, refs.) 

From other miscellaneous sources. [For formn. of C from 1,2-dichlorocthane (ethylene 
dichloride) (3:5130) by conversion with S0 3 below 45° to 0-chJoroethyl chlorosulfonate 
(see below*) and subsequent hydrolysis to C (101); from bis- (/S-chloroethyl ) sulfate (see 
below) by refluxing with aq (102); from fl-chloroethyl trichloroacctate (3.6410) by shaking 
with aq. (103); from 0-chloroethyl vinyl ether (3:7464) on distn. with aq. -f- trace of HCl 
(acetaldehyde is also formed) (104); from chloroacetaldehyde (3:7212) by reduction of 
carbonyl group with EtOMgBr (105) see mdic. refs.) 


CHEMICAL BEHAVIOR OF C 

Pyrolysis of C. (C in s.t. at 184° for 10 hrs yields (107) 1,2-dichlorOethnne (ethylene 
dichloride) (3:5130) and acetaldehyde (1:0100) (the latter partially as aldehyde resin); 
for study of rate of decompn. of C at 36S° see (10S).) 


Behavior wrra Inorganic Reactants 

Reduction of C. {C with Na/Hg + aq. (109), or C in aq. sotn. in pres, of alk. with 
II 2 at atm. press. + cat, (110), yields ethyl alcohol (1:6130); in latter method reduction 
is facilitated by NaOH, less so by Ca(OH) s or CaCOj; using Pd/CaC0 3 yield of EtOH 
UVO)) 0 ’ 113,118 y,cW ° f Et ° H “ accompanied by 20% ethylene glycol (1:6465) 

Oxidation of C. 0 on oxidn. with CrOj yields (111) chloroacetic acid (3:1370). 
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Behavior with H 2 0. C on boilg. with aq. undergoes gradual decomposition: e.g., 10% 
in 8 hrs. (23), 50% in 5 hrs. (107) cf. (11), presumably by loss of HC1 and formation of 
ethylene oxide (1:6105), acetaldehyde (1:0100) etc. — [Note that C with aq. vapor over 
ZnCl 2 + ZnO at 250-255° yields (112) acetaldehyde (1:0100).] 

Behavior with inorganic acids. (See also below under behavior with salts of inorganic 
acids.) 

With IhSOi C with cone. H 2 SO 4 readily dissolves and according to conditions yields 
either /3-chloroethyl hydrogen sulfate or bis- (/3-chIoroethy 1 ) ether. (Note that C with 
SO 2 CI 2 (see below) gives bis- (/ 3 -chloroethyl) sulfate.) 

[For study of rate and extent of formn. of /3-chloroethyl HSO 4 with cone, or fumg. H 2 SO 4 
at 25° see (14); for reactn. of barium salt of this prod, with aniline see (113).] 

C with cone. H2SO4 (17% by wt. of C) refluxed 6 hrs. gives (114) bis- (/ 3 -chloroethyl) 
ether (3:6025). 

With HNO3. [C with HNO 3 /H 2 SO 4 (115) (11G) gives (92% yield (115)) /3-chloroethyl 
nitrate, CICH 2 CH 2 ONO 2 , b.p. 149-150°; for use of this prod, in explosives see (115) (117); 
for use as ignition accelerator in Diesel engine fuels see (118) (119) (120)-1 
With HN0 2 . [C with HN0 2 (from NaNO z + HC1) at -5° gives (70% yield (121)) 
(122) (123) /J-chloroethyl nitrite CICH 2 CH 2 ONO, b.p. 90-91° (121), 89-89.5° (122), Z > 20 - 
1.212 (122), no - 1.4125 (122). (This prod, is not to be confused with the isomeric 
chloro-nitro-ethanes Beil. 1-101.)] 

Behavior with salts of inorganic acids. (For behavior with NaCN, anhyd. Na 2 C 03 , 
NaSCN, etc., see further below under organic reactants; for behavior with' NaSH see 
further below under alkali reactants.) 

With alkali iodides. C with Nal in hot ale. (124) (125) or boiling acetone (126) for 16 
hrs. (127) (better 4 hrs. (20)), or with KX in ale. at room temp, for 24 hrs. (128) gives 
(95% yield (127)) 0-iodoethanol (ethylene glycol iodohydrin), b.p. 176-177° dec. (124), 
86-87° at 25 mm. (20), 85-88° at 25 ram. (127), 85° at 25 mm. (124), 61° at 7 mm. (4), 
Df = 2.1968 (4), no = 1.57134 (24). [For study of rate of reaction of C with KI in 
dry acetone at 50° and 60° see (16).] 

With alkali sulfides (for alkali sulfhydrates, e.g., NaSH, see below).-— [C with aq. K 2 S 
(129) or with aq. Na 2 S (11) (130) (131) (132) at 30-35° for 1 hr. (33) splits out 2 NaCl 
giving (yields: 90-95% (11), 79-86% (33)) bis- (/3-hydroxy e thyl ) sulfide (“ thiodiglycol ”) 
[Beil. 1470, Ii-(244), M525)], b.p. 164-166° at 20 mm (33), 130° at 2 mm. (131), 104° 
at 0.005 mm. (132), f p. - -16" (132), = 1.1821 (132), 1.1819 (132), no = 1.52031 

(132), misc. with aq., readily sol. ale., acetone, EtOAc, or CHCI 3 , but spar. sol. ether, CaHe, 
or CCI 4 (131) (corresp. dibenzoate, m.p. 65° (133), di-(p-nitrobenzoate), m.p. 107.7° (134), 
Wa-(jV-phenylcarbamate), m.p. 128.5-129.5° (131)). — Note that this prod. (“ thiodi- 
glycol”) with C at 100° for 13 hrs. (131) adds to form /m-( 0 -hydroxyethyl)sulfonium 
chloride (HOCH 2 CH 2 )jSC 1, non-hygroscopic nd!s., m.p. 126-127° (132), 125-126° (131). 
Note also that G (1 mole) + Na 2 S + l-chloropropanol-2 (propylene chlorohydrin) (3:7747) 
yields (135) a mixed deriv., viz., /3-hydroxyethyl /3-hydroxy-n-propyl sulfide.] 

TFitfi alkali selenide. [C with aq. Na 2 Se yields (136) bis- (/3-hydroxyethyl ) selenide.] 
With alkali disulfide. [G with aq. Na 2 S + S gives (46% yield (137)) (138) 5:s- (/3-hydroxy- 
ethyl) disulfide [Beil. 1-471, I*-(528)] f b.p. 155° at 30 mm., Z>£ 0 = 1.3375 (137J.1 
With NaHSOt. [C with solid NaHSOs in s.t. at 170-180° for several hrs. gives (139) 
the salt of 2-hydroxyethanesulfonic acid-1 (" isethionic acid ”).] 

With NasPOi. [6 with satd. aq. NajPOi as directed (140) cf. (3) gives (30% yield 
(140)) di-sodium /9-hydroxyethyl phosphate, ciyst. from aq. ale. as hexabydrate, m p. 61° 
040).] . ’ 
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With NaiAsOs- 1C with aq. alb. NajAsOj (from AsjOa in aq. alb.) as directed (141) 
{142} {143) cf. (144) (145) gives 0-hydroxycthylaisonic acid (also known as ^-hydroxy- 
ethylarsinic add) = HOCHjCHs AsO (OH );, very soL aq. but forming spar. boL mono- 
hydrated calcium salt {141) ) 

With Xa-SnOi. {C with aq. alk. NajSnQ> (from SaCl 2 + aq. NaOH) gives (146) salt 
of /3-hj’drovyethylstannoiuc acid — HOCH«CHj.SnO(OH).} 

Behavior with add halides of inorganic adds. TTifh ihionyl chloride ( SOCk )• [0 

with SOCfe (small excess) in cold gives (83% yield (147)) fl-ehloroethykulfinyl chloride 
» CICHjCHjOS (O)C l, b.p 03-95“ at 40 mm., 84-85*’ at 20 mm., D\° = I.5O10, which 
upon attempted distn. at ord. press, dec. into SO3 + ethylene (di)chloridc (3:5130) (147). 
— However, 6 (excess) with SOClj at elevated temp. (147) or C (1 mole) with SOCI2 
(1 mole) in cold (14S) gives (75% yield (148» cf. (156) bis- (0-chloroethyl) sulfite = 
(ClCH 2 CHiO) 2 SO, b.p. 133* at 12 mm. (14S), 117.5-418° at 4 nun. (147), D* * 1.422, 
n^ 5 = 1 481 (I48J.I 

ITitA sulfuryl chloride (SOjClj) ]C with SOjClj in cold gives (149) (70% yield (122)) 
0-chlorocthyl chloro sulfonate =» CICH-CH^.SO-Cl {BeiL Ir(336)J, b.p. 101° at 23 mm., 
D*? 5 ® 1552, ji’d 5 = 14587 (122) — However, C with SOaClj under reflux (121) (or 
/Mdoroethyl chlorosulfonate + 0-chloroethyl nitntc (above) (122)) gives (50% yield 
(121)) bis-O-chloroethyl) sulfate « (ClCHjCHzOLSO, (Beil. I- (336)], bp. 154-154.5° 
at 8 mm. (121), 130° at 3.5 mm. (122), mp. + 11° (12L), flf » 1.4801 (121), «S? ~ 1.4G22 
(121), 1.4620 (122)1 

With phosphoryl chloride (PQCl j). (C with POCb at 0° (150) or in CCl* at room temp. 

(151) gives (46-17% yield (151J) ff-cblorocthylphosphoryl dichloride « CICH2GH2OP- 
(O)Cb (Beil. Ii-(337)}, bp. 103-110° at 15 mm. (151) — C with POCI3 in pyridine at 
~20 c ’ -gives (140) the salt of mono(/3-chloroethyl)phosphoric acid « ClCir 2 CHjOP(0)- 
(0H)» {BeiL Ii-(170), I— (336)]. — C with POCb in CCb refluxed 16 hrs. gives (60% yield 

(152) cf. (140)) tri-C8-cbloroethyI) phosphate « (aCH : CH ; 0)jPO (Beil. 1^(337)], b.p. 
180-182° at 2-3 mm., Z>3o - 1.423 (152). — For patent on reaction of 0 with POCtj see 

(153) .] 

With boron trijluonde ( BFz ). (G with BF» forms a. molecular compound (154) BP* 20 
Winch can be distilled in vac. without decompn.; b.p. 59° at 2 mm., O* 0 - 1.4009, n),” “ 
1.40841 (154) ] 

With silicon tetrachloride (SiCU). (0 (4 moles) with SiCU (1 mole) yields (155) (96) 
tetra-(£-chloroethyl) orthosilicate, (ClCH;CH;0) 1 Si (Beil. 1-337, I*~(337)], b.p. 195-200° 
si 15mra (156), 170-180° at 8 mm. (96) (ahoobtd. (256) from SiCh + ^-chloroethyl nitrite 
(above)).] 

Behavior -with alkalies. C with alkalies (or appropriate acid acceptors) loses HC1 to 
yield according to conditions either ethylene glycol (1 : 6465) or ethylene oxide (1 :6105). 

(B.g., C with aq. NaOH on htg. hydrolyres to ethylene glycol (1:6465), for general 
articles on this process see (54) (157) (15S) (22); for studies of kinetics of the reaction 
eee (404) (IS) (159) (160) (161); for examples of patents on hydrolysis of C to ethylene 
glycol by use of aq. alkali or alkaline-earth hydroxides, carbonates, or bicarbonates see 
(162) (163) (63) (164) (105) (166) (167).] 

1C added dropwise to 70% aq. NaOH (16S) (169) or hot CaO (170) gives ethylene oxide 
(1:6105), b.p. +10.7°; for patents on this conversion see (171) (172) (173) (174) (175).] 
Behavior with alkali sulfhydrate. [C with NaSH (from Na : S.9HjO satd. with H 2 S 
(137)) at 55-65° (137) (176) or C with NaSH in ale. for 36 hrs. at room temp. (177) gives 
(yields'. 55% (176), 50-55% (137), 26-30% (177)) jS-hydroxyethyl mercaptan (** monotkio- 
ethylene glycol ”) = HOCHjCHsSH (Beil. 1-470, Is.(523)), b.p. 157-158° dec, at 742 
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mm. (178), 61° at 18 mm. (179), 58° at 18 mm. (137), 55° at 13 mm. (178), 52° at 12 mm. 
(177); D — 1.1143 (178); nf? = 1.4996 (178) (corresp. his- (iY-phenyl) carbamate, m.p. 
146° (178); corresp. metallic mercaptide derivs. many of which have m.p.’s (178)).] 

Behavior with ammonia, (for amines see below under behavior with organic reactants). 
[C with aq. NH4OH gives (180) a mixt. of three hydroxy amines, viz., 0-hydroxyethylamine 
(2-aminoethnnol-I) [Bed. IV-274, IVi-(424), IV*- (717)]; 6w-(0-hydroxyethyl)arnine 
(“ diethanolamine *’) [Beil. IV-283, I\V(729)]; and tnV(^-hydroxyethyl)amine (“tri- 
ethanolamine”) {Beil. IV-285, IV*-(729 )). — Although all three of these products are 
now extremely important industrial compounds, they are usually manufactured from 
ethylene oxide with NHs and details lie beyond the scope of this text. — However, for a 
useful monograph see (181).] 

Behavior with hydrazine (NH».NH;). [C with 1 mole hydrazine loses HC1 yielding 

(182) /3-hydroxyethylhydrazine + hydrazine hydrochloride; C with 2-3 moles hydrazine 
yields (182) ethylene oxide accompanied by a little A'’ \N~bis- ((J-hydroxyethyl)hydrazine.] 

Behavior of C with Organic Reactants 

Behavior with hydrocarbons. [C with C«H 6 4- AlClj {followed by aq.) is claimed 

(183) to yield 0-phenylethyl ale. (1:6505), but this has subsequently been denied (184) 
where 1,2-diphenyle thane (bibenzyl) (1:7149) and resin were the only prods, obtd. (See 
also below under behavior of C with organometallic cpds.)] 

Behavior with organic hydroxyl compounds. TTitt alcohol 9 (see also below under carbo- 
hydrates). C (anhydrous) with sodium alkoxides (from prim, or sec. aliphatic or arom. 
ales. + Na) on htg. splits out NaCl giving the corresp. mono ethers of ethylene glycol. 

[E.g., C with NaOMe gives (35% yield (185)) /3-hydroxyethyl methyl ether (1:6405) 
q.v.; C with'NaOEt gives (60% yield (185)) /3-hydmxyethyl ethyl ether (1:6410) q.v.; 
6 with NaOPr gives (40% yield (185)) 0-hydroxyethyl n-propyl ether (1:6414) q.v.; C 
with NaOisoPr gives (25% yield (185)) 0-bydroxyethyl isopropyl ether (1:6413) q.v.; C 
with NaOBu gives (30% yield (185)) 0-hydroxyethyI n-butyl ether (1:6430) q.v.; C with 
NaOiso-Bu gives (36% yield (185)) 0-hydroxyetbyl isobutyl ether (1:6235-A); C with 
NaOAm gives (30% yield (185)) 0-hydroxyethyl n-amyl ether, b.p. 181° at 745 mm. (185).] 

[C with NaOCHiCeHs similarly gives (186) (187) ethylene glycol monobenzyl ether 
(1 :6533) q.v.] 

With carbohydrates (or their relatives). [C with d-glucose + HC1 yields (18S) cf. (189) 
2-chloroethvl-d-glucoside.] 

{C with “ acetobromglucose ” + AgjCOj (190) (193) in CeHc (189) (191) gives (yields: 
69% (189), 45-50% (190)) tetra-acetyl-<S-d-{0-chloroethyI)gluca£ide (tetra-acetyl-jS-d- 
^ucosido-ethylene chlorohydrin), m.p. 119-120° (192), 118.5-119.5° (189), 114° cor. (190) 
(191). — For isomerization of this prod, (in boilg. CIICI3 for 6>£ hrs.) to tetra-acetyl-or-d- 
(^-chloroethyl)glucoside, m-p. S2-83°, see (194).] 

[C with " acetobromogalactose ” + Ag-COj (190) (194) in C^Hg (191) gives (77% yield 
(194)) tetra-acetyl-^-d-O-chloroethyHgalactoside, m.p. 117° cor. (190) (191), 115.5- 
116.5° (194).] 

(For analogous prepn. from C of triacetyi-/3-d-(0-chloroethyJ)xyloside, m.p. 137° cor., 
or of hepta-acetyl-£}-d-(0-chloroethyl)Iactoeide, m.p. 78-80°, see (190) (191).] 

[For condens. of C with mannitol (1:5830) or sorbitol (1:5S20) see (195).] 

(For use of C in degradation (“ depolymerization ”) of cellulose or starch see (196) (197); 
for use of C + NaOH in introduction of /5-hydro xyethyl groups into cellulose see (13SM 

With aliphatic mrreaptans. C with salts of alkyl or alkaryl mercaptans gives the corresp. 
S-monoethers of monothioethylene glycol. 

(E g- f C with NaSMe in abs. ale. (199) (200) or ether (201) (202) or less advantageously 
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C with KSMe in aq. ale. (201) gives (yields 74-82% (199), 78% (201), 40% {199}) 0- 
hydroxyethyl methyl ,T ^ ;1 u n cn *-»!“ «♦, 

30 mm. (201), 68-70° j - ■ .. . ■' _ 7 ' 1 

with Mel in dry ether . ■ ‘ _ 

iodide, hygroscop. cryst. from MeOH/ether, m.p. 60-62° {202}. — G with EtSH in ale./ 
NaOEt (203), in ale. KOH (132), or even in cone. aq. KOH (204) gives (yield 70-74% 
(203)) 0-hydroxyethyl ethyl sulfide [Beil. 1*470, Ir (525)1, b.p. 184° (201) (132), 182-184° 
u.c. (203), D\° « 1.0160 (132), n?? = 1.48669 (132).] 

[0 with n-BuSH in hot aq. NaOH refluxed 1 hr. gives (81% yield (205)) 0-hydroxyethyl 
n-butyl sulfide [Beil. l2-(525)], b.p. 92-93° at 3 mm., D% - 0.9693, n^ 0 ~ 1.4800 (205). — 
C with ally! mercaptan in cone. aq. KOH gives (50% yield (206)) 0-hydroxyethyl allyl 
sulfide [Beil. Ir(525)], b.p. 91° at 12 mm., Dao = L02S3 (206). — G with NaSCH 2 CeH 5 
in aq. eoln. gives (100% yield (179)) 0-hydroxyetbyl benzyl sulfide, b.p. 169° at 18 mm.] 

[G with ethylene dithioglycol (HSCH2CH2SH) + powdered NaOH htd. 1 hr. gives 
(177) ethylene dithioglycol bis- (0-hydroxyethyl ether) *=» HOCH2CH2 — S — CH2CH2 — S — 
CH2CH2OH [Bed. Ir(533)l, ttta., m.p. 62-63°.] 

TVtih phenols. lC with phenol (1:1420) in aq. NaOH (207) or ale. NaOEt (20S), or 
0 with NaOC 6 H 6 on htg. (17) (209), or G with KOC 6 H 6 at 150° for 6 hrs. (210), or 0 with 
phenol salt refluxed 8 hrs. (211) gives (yields: 84% (17), 79% (207), 55-62% (211), 50% 
(209)) 0-hydroxyethyl phenyl ether (/3-phenoxycthanol) (1:6518) q.v., b.p. at 80 mm. = 
165° (211), 163-106° (208), 163-167° (210), b.p. 128-130° at 20 mm. (17), 134-135° at 
18 mm. (209). — (Note that C with NaOC«H 6 in pres, of EtjN gave only 12.5% yield 
(212) of /3-phcnoxyethanol.)] 

[Similarly C with aq. sodium o-mtrophenolate in B.t. at 125° for 20 hre. gives (213) 
0-(o*mtrophcnoxy)cthanal, oil, b.p. 180-182° at 4 mm., m.p. 35-36° (215) (corresp. acetate, 
oil; corresp. benzoate, m.p. 75-76° (213)); G with m-mtrophenol with 40% aq. KOH at 
100° for 2 hrs. (213), or with 2 N NaOH refluxed 4 hrs. (214), gives 0- (m-nitrophenoxy )- 
ethanol, m.p. 00-91° (213), 88° (214), 87-88° (215); C with sodium p-nitrophenolate in 
50% ale. in 13 1. at 120° for 23 hrs. (213), or in boilg. AmOH (216) (217), gives 0-(p-nitro- 
phcnoxy)ethanol, m.p. 101-102° (213), 9-1-95° (216), 92-94° (215) (corresp. acetate, m.p. 
85-87°, corresp. benzoate, m.p. 116° (213).] 

[Analogous condensations of G with other tnonohydric phenols include the following: 
for C with o-crcsol (1 : 1400) (218), with 0-naphthol (1 : 1540) (218), with m-methovyphenol 
(1:1765) (219) (220) (221), with methyl p-hydroxybenzoate (1:1549) (222), with p* 
bromophenol (218), with p-acctylaminophenol (213), with m-dicthylaminophenol (212), 
with 8-hydroxyquinolinc (212) sec indie, refs.) 

[Analogous condensations of G with polyhydric phenols include the following: with 
pyrocateehol (1:1520) (223), resorcinol (1:1530) (224) (218), 4-acctylrcsorcmol (219), • 
4-cthylrcsorcinol (219) see indie, refs.] 

Jl’UA thiophenols. [0 with thiophcnol in ale. NaOEt (225) (203) or in 10% aq. KOH 
(226) gives (76% yield (203)) 0-hydroxyethyl phenyl sulfide, b.p. 245° (203), 144^° at 
20 mm. (203), 134-135“ at 7 mm. (225), 115-116° at 2 mm. (226), D$° « 1,1431 (226), 
rip S ■» 1 6S9? (225), nj? - 1.5917 (226). — G with p-toly mercaptan in cone. aq. NaOH at 
100“ for 2 hrs gives (83% yield (133)) (227) 0-hydroxycthyl p-tolyl sulfide, b.p. 2S2-2S3° 
dec., 174° at 30 mm. (133).] 

lfor analogous condcns. of 0 with o-mtrophcnyl mercaptan (22S), m-nitrophcnyl mer- 
captan (228), p-mtropheny lmcrcaptan (22S) (229), o-carborythiophenol (230), and many 
other thiophenols (231) see indie, refs.] 

Behavior of C with organic ethers (or epoxy cpds.). [G with ethylene oxide (1:6105) -f 
cone. HiSOt gives (30-35% yield (232)) 2-05-chlorocthoxy}ethanol-l (3:0185) accompanied 
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by other prods.; for liehavior of 0 with epichlorohydrin (3 :535S) or with oK'thyWmcthyl- 
etbylene oxide see {232). — C with a^-dichlorodiethvl ether’ (3:9150) stood 24 hrs. at 
room temp., then litd, 1 hr., gives (27% yield {233)) ncctaUleliydc 6 iV( 0 -chloroethyl) 
acetal. (see below). — C with &iV(a-cliloroethyl) sulfide gives (234) 0-trithioncetnldehyde, 
m.p, 125*. — For behavior of C with 2 ,3-dichl orodioxane (3:9105) see (235); with 1,4- 
dithianosee (131).] 

Behavior of 6 with carbonyl compounds. C t nth aldehydes or their polymers. |C with 
paraformaldehyde ( 1 :OOSO) -f dry IIC1 gas gives (yields: 65% (237), 55% {236)) 
(23S) (239) chloromethyl 0 -chloroctliyl ether [Beil. I-5S1, Is-(G45)I, b.p. 145-147* (237), 
46° at 10 mm. {230); D* - 1.2S17 (237). 12S14 {230); «!? “ 1.457S (236), 1.4592 (237). — 
Note that this prod, with C (239), or 0 (S wt. pts.) + paraformaldehyde (1 wt. pt.) + 
CaCl; *f IIC1 gas refluxed 5 nun. (3$) gives formaldeliyde 6»$-(0-chloroethyl)acctal (Beil. 
1-575), b.p. 21S-219* (239). 21S.1* at 7C»0 nuu. (240), b.p. 93-94° at 11 mm. (3S), now an 
industrial prod, in U.S. because of its use in manufact. of self-sealing gasolino tanks (240).] 

[C with acetaldehyde a: 0100) (241) (20) (233) or paraldehyde (1:0170) (23G) + HC1 
gas gives according to circumstances cither cr-ddoroethyl /3-cldoroethyl ether (3:9150) 
q.w or ncctaldchvde 5js-(/5-oliloroethvl)acetal, b.p. 19-1-196° dec. (233), 109-110* at 30 
mm. (20), 106° at 17 mm., Dl? ~ 1.1712, t»£* » 1.4532 (233).] 

[0 with propionaldchyde (1:0110) + HC1 gas gives (51% yield (236)) 0 -chl orocthyl 
rt-cliloro-n-propyl ether, b.p. 60° at 10 mm., />;° «» 1.1399, »b° «=> 1.4496 (236).] 

[0 with n-butyrnldchydo (1:0130) -f IIC1 gas gi\-es (7T)% yield (236)) ( 5 -chloroethyl 
cr-chloro-n-butyl ether, b.p. 71° at 10 mm., 7)j° -• 1.1009, nf? *=* 1.4471 (236).[ 

6 1 cilh diketene. [0 with diketeno (242) gives (213) 0-chloroothyl acctoacetate.l 
Behavior of C with organic adds. 0 with organic adds under appropriate conditions 
behaves conventionally as a substituted ethyl alcohol yielding the corresponding /3-chloro- 
ethyl esters. Since the number of possibilities is enormous, no attempt can bo made 
here to list all such cases; only a few typical examples must suffice. Note, moreover, 
that, because during ordinary esterification hydrolysis of the ddorinc atom of C may occur, 
many esters of 0 are best made from its reaction with acyl halides q.v. , 

(0 with anhydrous formic acid (1 : 1005) in pres, of anhydr. Na-SO* (244) or of IIC1 gas 
(215) gives ft-chlorocthyl formate, b.p. 132° at 764 mm. (245), 127-129° at 76S mm. (244), 
Dl° »• 12214 {2 14) ; for study of rato of esterification of 0 by formio acid under various 
circumstances see (246).) 

[0 with anhydr. oxalic acid (1 :0535 on satn. with-HCl gas and htg, at 100° gives (245) 
di-(0-chlorocthyl) oxalate (3:0572), m.p. 45°.] ' \ 

[C with 2-hydroxy-5-methylbcn*oic acid (jveresotinio acid) + cone. H:SO^ gives 0- 
cliioroethyl p-crcsotinate, b.p. 136-139° at 10 mm. (217).] 

[C with p-aminobenzoio add + cone. HjSO* gives (24S) (219) 0 -chl orocthyl jvammo- 
benroate.) 

Behavior of C with salts of organic adds. C with sodium salts of organic adds on htg. 
eliminates NaCl yielding the corresp. 0-hydroxycthyl esters; however, not infrequently 
secondary reactions of this product then occur or can readily be caused to occur, such as 
loss of water, ring closure, etc. 

{C with nq. NaCN at 45-50° for 5 hrs. (250) (251), or with ale. NnCN at 100® for 0 hrs. 
(SS) (27), or with KCN in 50% ale. (252) or boilg. ale. (253) (254), gives (yiflds: S6% (27), 
S5-95% (251), 79-S0% (250), 71% (253)) 0-liydroxyethyl cyanide ( 0 -liydroxypropionitrile 
“ hydra crylonit rile — ethylene cyanohydrin) [Beil. III-29S, Illy (11 3), lily (21 3)}, b.p. 
116-11S® at 20 mm. (250), 110° at 15 mm. (27) (253), 107-109° at 12 mm. {250).] 

[0 (1 mole) with NallCOj (1 mole solid) or .with Na-COj ()£ mole solid) as directed 
(255) is claimed to give (S0% yield) monomeric cthylcnC glycol carbonate (CH«)sQ:CO.] 
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fC (1 mole) with KSCN (1 mole) in excess C (1.5 moles as solv.) on warming does not 
yield the expected 0 -hydroxyethyl thiocyanate, since this prod, spontaneously undergoes 
biraolecular self-condensation evolving COS and producing (45% yield (256)) l-(/?-hy- 
dr oxyethyl) imtdazolidthkme- 2 , m.p. 167-168° dec.; for behavior of this prod, with ethereal 
HC1 see {257).) 

(C with NaOBz at 145° (258) or C with NaOBz -f a little EtjNH at 130° for 4 hrs. (259), 
or C with KOBz as directed (260), gives (yields: 85% (259), 33% (260)). ethylene glycol 
monobenzoate (fJ-hydroxyethyi benzoate), m.p. 36.5-37.5° (261), 36-37° (260) cf, (259); 
b.p. 173° at 21 mm. (259), 156° at 14 mm. (260), 150-151° at 10 mm. (261) (corresp. p- 
tohienesulfonate, m.p. 74-75® (262}}.J 

]C with Na p-nitrobenzoate 4- a little EtjNH at 130° for 4 hrs. (259), or C with K p- 
nitrcben 2 oate in C«H« in s t. at 100° (263), gives (yields: 83% (259), 60% (263)) ethylene 

. * . •, » , i.' „ , »*“• hqo jwoi Mna /r>en\ 1 


mdte. refs.) 

Behavior of C with acid chlorides of organic acids. C with acid chlorides of organic 
acids behaves as a substituted primary alcohol splitting out 11 from its OH with Cl from 
the acid chloride to yield the corrcsp. 0 -chlorocthyl esters. No attempt can be made here 
to list all possible cases, but the following text will furnish ample illustrative examples. 

With acid chlorides of aliphatic acids. [0 with acetyl chloride (3.7065) gives (yields: 
90% (267), 82% (248)) (268) 0 -chloroethyl acetate (3:5735) q.v. — C with trichloroacetyl 
chloride (3*5420) + pyndine in ether gives (45% yield (103)) (275) 0-chIoroethyl tri- 
chloroacetatc (3:6510) q.v. — 0 with sorbyl chloride (CHjCH«CH— CH»CH— CO.Cl) 
{Beil. 1-484, Ir(453)] gives aim. quant (269) /3-chloroethyl sorbate, b.p. 115° at 15 mm. 
(269). — For studies of rate of rcactn. of C with various acyl chlorides in dioxane soln. at 
15°, 25°, and 35° sec (270). — C with malonyl (di)chloride (3:9030) gives 6is-(0-chloro~ 
ethyl) malonate, bp. 164° at 15_mm. (271).] 

With lurious chloroformates. C with carbonyl chloride (phosgene) (3:5000) at room 
■ ■ ' ■ ■ ' • v * r, "“" ’ ■ ■ •' ' ■ /-chlorocthyl chloro- 

below) is formed.] 

. ‘ ■ gives (61% yield 

(274)) 0 -cbloroethyl trichloromcthyl carbonate = CICH 5 CH 2 O.CO.O.CCI 3 , b.p. 115° at 
16 mm., 110° at 12 mm., D\° = 1 5664, r$ « 1.4748 (274).] 

{0 with (9-chloroethyl cMorolarm&te (3:57 80) gives (70% yield <121 )) di-(0-chIoroethyl) 
carbonate (3:6790) q.v.] 

TFiiA. and chlorides of aromatic adds. [G with benzoyl chloride on htg. gives (yields; 
90% (276), 84.5% (277), 55% (263)) 0-chloroethyl benzoate (3:8860) q.v.] 

Behavior of C with organic esters of inorganic acids. 1C with Me 2 SO< at 120° as directed 
gives (60% yield (126)) (3-chloroethyl methyl ether 03-methoxyethyl chloride) (3:7265) 
q.v.] 

]C with EtiSOi + solid NaOH on htg. gives (278) ethylene glycol monoethyl ether 
(" Cellosolve ”) (1:6410); note, however, that C with EtOH + cone. HjSO* at 145° raves 
(279) (?-chloroethyl ethyl ether (3:7463).] 

]G (1 mole) with ethyl metaphosphate (1 mole) stood 4 days at room temp. (280) cf. 
(281) gives 0 -chlorocthyl ethyl hydrogen phosphate (isolated as barium salt); however 
C + ethyl metaphosphate in CHClj refluxed 3 hrs. gives (140) /3-chloroethyl dihydrogen 
phosphate (isolated as barium salt).] 

C with organic hypochlorites (or mixtures which yield them) gives cthere [eg C with 
fer-butyl hypochlorite (3:7165) + ethylene gives (60.8% yield (282)) fl/^ichio^odicthyl 
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ether (3:6025). — C with N,iV-dichlorobenzenesulfonamide + butcne-1 in CHCI3 at 
—15° gives (283} (probably via formn. and addn. of /3-chIoroethyl hypochlorite) l-ch!oro- 
2- 03-chloroethoxy Jbutane, b.p. 195.5°, = 1.1223, nu = 1.453; the use of butene-2 

or of 2-methylpropene (isobutylene) gives analogous products (283) cf. (284).] 

Behavior of C with organometaliic compounds (or their equivalents). lO with KCjH 6 ‘ 
splits out KC1 yielding (285) 0-phenylethyl ale. (1:6505).] 

C with arom. RMgX cpds. reacts in analogous fashion yielding the corresp. alcohols 
[e.g., C with CeHgMgBr (287) (288) or CeHgMgCl (289) gives (95% yield (286)) ^-phenyl- 
ethyl ale. (1 :G50o); C with o-tolyl MgBr gives (20-24% yield (290)) (287) /3-(o-tolyl)- 
ethanol; C with m-tolyl MgBr gives (20-24% yield (290)) 0- (w-tolyl)ethanol; 0 with p- 
tolyl MgBr gives (yields: 80% (291), 20-24% (290)) (287) /3-(p-tolyl) ethanol; many other 
analogous cases are known]. 

[Note that C with C2H 5 MgBr gives (292) ClCH 2 CH»OMgBr which may then be reacted 
with RMgBr types as above (292). I 

[C with diethyl malonate in ale- NaOEt (i.c., diethyl disodiomalonate) might be expected 
to yield diethyl fcis-(/3-hydroxyethyl)malonatc; this compd., however, is unknown since 
it loses 2 EtOH, ring-closing to (271) the spiro-dilactono of his- (0-hydroxyethyl)malonic 
acid [Beil. XIXi-(680)], m.p. 109-110°.] — [Note also that C (1 mole) with diethyl malonate 
(1 mole) + 1% HC1 gas undergoes transesterification yielding (405) both /9-chloroethyI 
ethyl malonate, b.p. 105-106° at 3 mm., and his-(0-chlorocthyl) malonate, b.p. 142-143° 
at 3 mm.) 

[C with ethyl acetoacctate + ale. NaOEt (i.o., ethyl sodio-acetoacctatc) boiled 5 hra. 
gives a prod, (probably lactone of a-(0-hydroxyethylncctoacctic acid) which with 10% 
HC1 after 5 hrs. boiling gives (40% yield (293)) pcntanonc-4-ol-l (7-accto-n-propyl ale.) 
IBeil. 1-831, Ii-(422), I r (873)1, b.p. 115-116° at 20 mm. (204 }, D\° = 1.007L (295), n 5 D ° «* 
1.439 (294) (corresp. semicarbazone, m.p. 167-168° (296)): note that this prod, (which is 
an important intermediate in the prepn. of the nntimalnrial “ Atnbrinc " (297)) is best 
prepd. from ethylene oxide + ethyl sodioacetoacctate which gives first (60% yield (294)) 
the lactone of a- (0-hydroxyethyl )&cctoacctic acid, b.p. 142-143° at 30 mm., nf? *» 1.4662, 
which with warm HC1 ring-opens and Bplits off AcOH giving (96% yield (294)) desired 
7-ace to-n-propyl ale. (above).] 

[C + sodium phenobarbital (Na deriv. of 5-cthyl-5*phcnylbarbituric acid) gives (60% 
yield (298)) l-OS-hydroxycthyl)phenobarbital, m.p. 145.0-145.5° cor. (note that this 
prod, is not obtd. from C + Ag salt of phenobarbital). — G with theobromine (3,7-di- 
mcthylxanthine) in aq. NaOH in s.t. at 125° for 6 hrs. gives (47-57% yield (366)) (367) 
l-03-hydroxyethyl)theobromine, m.p. 194° (367), 193° (366).] 

Behavior of C with amines. TFit/i primary aliphatic amines. [C (1 mole) with aq. 
MeNH2 (1 mole) at 110“ for 12-24 hrs gives (80% yield (299)) 0- (methylamino)cthanol 
[Beil. IV-276, IV 2 -(718)], b.p. 159° (300) (301), 155-156° at 760 mm. (273) (corresp. 3,6- 
dinitrobenzoate, m.p. 195-196.5° (302); corresp, B.PkOII, 148° (303); corresp. reaction 
‘prod, with a-naphthyl isothiocyanatc, viz., N- (/3-hy d roxy c thyl ) - V-mo thy 1-jV («-naph thy 1 ) 
thiourea, m.p. 125° (303)). — C with excess aq. MCNH2 On standing in s.t. at 100° for 
several hrs. (304) or C with 0 - (methylamino)ethanol (above) in aq. at 120° (299) gives 
methyl-&w-(0-hydroxyethyl)amine (N-methyl-diethanolamine) [Beil. IV-284, IVr(729)], 
b.p._ 115° at 5 mm. (240) (note that this prod, is new commercial chem. in U.S. (240)).l 

[0 with EtNH2 as above should give 0 - (ethylamino)cthanol [Beil. IV-2S2, IV2- (727)J, 
b.p. 167-169° cor. at 751 mm., D\° = 0.914, ng> = 1.444, and (305) ethyl-W«-G9-hydroxy- 
ethyl)amine (N-cthyldiethanolaminc) [Beil. IV-284], although both these prods, are usually 
prepd. from ethylene oxide.] 

[For analogous reactn. of C with n-beptadecylamine yielding 77-(^-hydroxycthyl)-n- 



71S LIQUIDS WITH Di° > US 3:5552 

htptaHrtylamioc we (306) {307}; with cyclohcxylamtnc yielding A'-Cg-hydroxyethy! >- 
eyclohcxylaminr pee (30S).J 

With primary aromatic amines {0 (I mole) with aniline {1 mole) refluxed a abort time 
{200} (300) {310} {311} {312} {313} Rives {yields: 7Q% {300), 407c {311}} A'-OJ-Kydroxy- 
cthyij&mlmc {0-phcnylaminocthanol) {Beil. XIJ-I82J, b.p. 280* cor. {209}, no *» 1.5749 
{317} (note that by react n. of a second mole of C some A f ,A r -4r.s-(£-h}-droxyethyl)aniline 
(fee below) may also form, and that some A^Ar'-diphenylclhylcncdiamine, m.p. G3.4- 
61.2’, may also appear (311)}, note abo that A’-(£-hydroTyc<hyl}anilinc on dehydration, 
eg, by litg. in xylene with PjOs (310), reacts bimolccularty giving in email yield N, A'- 
diphcnylpiperaxjnc, m p. 1G0-1C2* {310} — 0 {2 moles) with aniline (1 mole) especially in 
pre*«. of anhydr. NajCOj {310} or NaOII {314} or aq. at 110° {299} gives A’,A’-6w-(£.hy- 
droxyelhyl)anihno (A'-phenyldicthanoIammc) (Beil. X1I-183, XIli-(!G7)J, tn p. 68* 
{315}, 535-51* {310}: note that this prod, on htg. at 200* under reduced press, {314} or 
litg* with F:0» in xylene {310} or htg. with 70% IJiSOi at ICO* (3IG) loses water and ring- 
closes to A’-phcnylmorphohnc {Bed. XXVII-G], m.p. 53* (299), 52* (310).} 

[C (1 mole) with tvtolusdmc (2 moles) at 120-130* for several hrs. (SIR) {313} gives 
£b(M©lylammo)etham>l, b.p. 172“ at 12 mm- (318), 145-150“ at 3 mm. (317}, «j> ** 1.5G75 
(317); note that in pres, of NajCOj the mam (318} prod. (l>ecau«e of bimolecular condens. 
«f this prod.) is A r ,A''-di-o-tolyIpipcrarme (Bed. XXIII-S), m.p. 174*. — 0 with jvtoluidine 
on htg, gives (319) <3-(p-to!ylamino)cthanol {Bed. XH-907}, b.p. 177-178* at 14 mm. (319), 
mp. 42-43* {317); note, however, that analogous bimolecular ring closure of this prod, 
readily occurs on htg. yielding (320) A\A''-di (p-tolyDpipcrazinc (Beil. XXIH-9}, m.p. 
190*.} 

{0 with o-methoxyaniline (o-anbidme) at 100* for 48 hrs. gives (75-80% yield {321}) 
(299) 0-(o-m<-lUexypUetij.lammo}clhanet {lictl. XIU-3G7], b.p 305* cor. (299} (corresp. 
B.I1C1, m.p. 131*; B.PkOII, m.p 140* {321}), note that this prod, with S pta. cone. J1C1 
in a t. at 1GO-1SO" gives by a remarkable elimination of MeOH and monomolccular ring 
closure (3S% yield {321}) {299} “ phenmorphohne " {Bed. XXVJI-31J, b.p, 20.8“ cor. (299), 
127-128“ at 12 mm. (321). — 0 with p-cthoxyandmc (p-phcnetidinc) p\rs on htg. (319) 
A-{pctboxyphrnjlamjnf>)rthanol, m.p. 67*, b.p. 190“ nt 11 mm. (319) cf. {322},} 

Many other caws, analogous to the above examples, are nbo known but cannot be 
included here. 

HVA Mrronrfary aliphatic amines. Because of t!te great importance of 0-{dislkyIamino)- 
ftlumnb in the prepn. and study of physiologically active compounds, much study has 
lern given to their prepn. from C (and otherwise). From the resulting mass of data, the 
following examples are olcd. 

|C with MejN'H pvrs {323} /Md;meth)hmino)rthano! {Beil. JV-270, IVr(425), IVj- 
(719)}, b.p. 135* cor. nV758mm., Ir* •• 0^8W,nj? « 1.4300(321) (eorresp. p-nitroljenrojl 
e* 1 rr, m p. 58* (325)). — 0 with Kt*NH on htg. {320} under reflux for 8 hrs. {327} or in 
prra, of XhOH under jirees. at ICO* for 3 hrs. (32-8) pvr* (yields • K)% (328), (W~7Q% (327}) 
fl* (dteih y lamino)r t hsn r>l |BriJ. IV-2S2, lV r (727)), b.p. 153* at 700 mm. (.329), ICO* at 
741 mm., 100* *t SO mm.. W* at 73 mm., 55* at 10 mm. {330), 42-4 1* at S mm. (329); 
t>ll - OJ«l ( 320 ); „f» - 1.4400 (329), 1.43*9 {.330} (eorwp. X*(p-ni!rophenyl)eorbs- 
mate, rn p. 59-00* cor. ( 320 )).] 

10 *>th di-n-propylamine under reflux gives (70% yield {331}) ff-(di-n-pr<JpyI«nino)« 
eth*rv4 {He'd. IV-2*2). b.p. 99-92* at 22 mm. (.331) (rorresp. p-nUcot-enroyl e-ter hydro- 
chWle, mp. 133.5-1.31 6* (325) — 0 mill d>-*»4nit)lvr!:r.p on htg. gives (332) (333} 
Mdi.ev-JmHlamsnoVthar.rJ, b p. 225-230* at 709 mm., »1. dec, (.332), 229-228* at 7X8 mm 
H25), 90-91* at 7 tr.m (333); t» V. - 05*2* {325}; r£ - I.4W4 {325} (cortrsp. 

Icarojl r-ter hydrochloride, mp. 9?-V93A‘ {325} (332)). ~C with d»-0*^m?yl)amire 
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isocyanate but always by indirect means; note also that on short boilg. with aq. or ale. 
alk. it loses HCl and by ring closure yields 3-phenyloxazolidone [Beil. XXVII-136], 
lfts. from ale., m.p. 124° (272), 122° (309).] 

® fl-Chloroethyl N~ (/i-bromophenyl) carbamate : pi. from lgr.,'m.p. 88-89° (400). [From 

* C with p-bromobenzazide (400).] 

(g) ^-Chloroethyl N- (a-naphthyl) carbamate [Beil. XII-1236]: m.p. 102-103° (373), 
101® (391) (93), 100-101° (309). [From C with a-naphthyl isocyanate (391) (373); 
also from £-chlorocthyl chloroformate (3:5780) with a-naphthylaminc (309): note 
also that with dil. KOH (309) this prod, loses HCl ring-closing to 3-(a-naphthyl)- 
oxazolidone-2 [Beil. XXVII-136], m.p. 125° (309), while with cone. KOH it merely 
undergoes hydrolysis of chlorine yielding iV-(/3-hydroxyethyl)-a-naphthylamine, m.p. 
52° (309).] 

• j9-Chloroethyl JV-(/3 -naphthyl) carbamate [Beil. XII-1292] : m.p. 98° (309). [Prepd. 

indirectly from /3-chloroethyl chloroformate (3:5780) with /3-naphthylamine (309); 
for behavior with dil. and cone. KOH analogous to preceding case see (309).] 

® 0-Chloroethyl N-carbamidocarbaraate (d-chloroethyl allophanate) [Beil. IH2-(5G)]: 
m.p. 182.5° (392), 181-182° (388). [From C with vapors of isocyanic acid (392) or 
from 0-chlorocthyl chloroformate (3:5780) with urea (388).] 

— — //-(0-hydroxyethyl)phthalimide = (d-(V-phthalimido) ethanol) [Beil. XXI-469, 
XXI i- (368)]: m.p. 129.5° cor. (394), 127-128° (395), 126.5-127.5° (357), 126-127° 
(396), 125-126° (397) (note that m.p. given by (393) is incorrect). [From C with 
K phthalimidc in s.t. at 150° for 4 lire. (393): note that the m.p. of 88-89° reported 
by the only worker (393) using this method is not far from that (81° (395)) of 
chloroethyl)phthalimide leaving some question as to which prod, was really obtd.] . 

@ N- (fl-hy dr oxy ethyl ) t e tra chi or ophthalimi d e : m.p. 208-209° (398). [From C with 
K tctrachlorophthalimide in s.t. at 200° for 6 hrs. (398).] 

5-Chloroethyl triphenylmethyl ether: m.p. 132“ (399). [From C with a-bromo- 

triphenylmethane (399J.1 

■ M * ' ■ 1i 1 

; \ i ■ « 

Laszlo, J. Am. Chem. Soc. 49, 2107 (1927). (6) Matejka, Jehnek, J. chim. phys. 34, 611-014 
(1037). (7) Timmermans, Bull. soc. chim. Belg. 3C, 607 (1927). (8) Timmermans, Martin, 
J. chim. phys. 25, 444-145 (1028). (9) Smyth, Walls, J. Am. Chem. Soc. 54, 2263, 2266 (1932). 
(10) Snyder, Gilbert, Ind. Eng. Chem. 34, 1519-1521 (1942). 

(11) Gomberg, J. Am. Chem. Soc. 41, 1414-1431 (1919). (12) Wurtz, Ann. 110, 125-128 
(1859). (13) Mathews, J. Am. Chem. Soc. 48, 570 (1926). (14) Suter, Oberg, J. Am. Chem. 
Soc. 56, 677-670 (1934). (15) Norris, Mullikcn, J. Am. Chem. Soc. 42, 2095 (1920). (16) 

Smith, Boord, Adams, Pease, J. Am. Chem. Soc. 49, 1338 (1927). (17) Kirner, J. Am. Chem. 
Soc. 48, 2747-2753 (1926). (18) Winstrom, Warner, J. Am. Chem. Soc. 61, 1205-1210 (1939). 
(29) Forster, Newman, J, Chem. Soc. 97, 2573 (1910). (20) Street, Adkins, J. Am. Chem. Soc. 
50, 162-107 (1928). 

(21) Timmermans, Mataar, Bull. soc. chim. Belg . 30, 216 (1921). (22) Radulescu, Muresanu, 
Bui. Soc. Stiinte Cluj 7, 129-153 (1932); Cent. 1933, I 3156; C.A. 27, 2085 (1933). (23) Bozza, 

■ ' — —.62 (1931). 

■ . C.A. 14, 

• in, Itivat, 

Bull. toe. chim. (4) 25, 552-600 (1909). (27) Moureu, Brown. Bull. soc. chim. (4) 27, 902-903 
(1920). (28) Kirst (to Dow Chem. Co.), U.S. 1,386,118, Aug. 2, 1921; Cent. 1921, IV 1065; 
C A. 15, 3851 (1921). (29) Ernst, Kaufler (to A. Wacker Soc. Eloktrochem. Ind ) , [Ger. 486,492, 
Nov. 25, 1929; Cent. 1930, I 2005; C.A. 24, 1869 (1930). (30) Soc. Anon, des Distilleries des 
Deux Sfevres. Czechoslov. 34,718, Jan. 10, 1931; Cent. 1932, II 2107; not in CJU; Brit.. 305,528, 
April 4, 1929; Cent. 1929, II 485; C.A. 23, 4712 (1929). 

(31) Kaplan, Grishin, Skvortsova. J. Gen. Chem. ( UJS.S.B .) 7, 538-544 (1937); '.Cent. 1937, ' 
II 2332; C.A. 31, 4554 (1937). (32) Kireev, Kaplan, Zlobin, J. Applied Chem. (U.S.S.R.) 7, 
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1333-I33S (1934); Cent. 1936, 1 42S6; CJL. 29, 5712 (1935). (33) Faber, Miller, Org. Syntheses, 
Coil. Vol. 2, 576-578 (1943); 12, 68-70 (1932). (34) Forrester, U.S. 2.W9.60S, Aug. 4, 1936; 
Cent. 1937, I 182; C.A. 30, 6245 (1936). {35} Schmidt, Grossinsky (to I.G.), U.S. 1,882,978, 
Oct. 18, 1932; Cent. 1933, 1 2312; C.A 27, 737 (1933): Brit. 309,025, Oct. 10, 1929; Cent. 1930, 
H 304; C.A. 24, 2468 (1930): French 650.972, Feb 13. 1929; Cent. 1933, 1 2312; C.A. 23, 3231 
(1929). (36) Ferris (to Atlantic Refining Co.), U.S 2,072,104, March 2, 1937; Cent. 1931, I 
4719, C.A. 31, 2810 (1937). (37) Humphrey (to Hercules Powder Co.), Ui?. 1,715,086, May 28, 
1929; Cent. 1930, I 294, IC.A. 23, 3588 (1929)). Canadian 284,988, Nov. 20, 1928; C.A. 33, 1001 
(1929); not in Cent. (38} Frcudenberg, Acker, Ber. 71, 1400-1406 (1941). (39) Schhtz, 

Ccllutosechem. 19, 33-36 (1941), C.A. 36, 5008 (1942). <40} B.A.S.F., Ger. 393,560, April 5, 
1924; Cent. 1924, II 120, not in C.A. 

(41) Rosenthal (to F. Bayer Co ), Ger. 383,699. Oct. 16, 1923, Cent. 1924, I 252; not in C.A. 
(42) Webb (to Eastman Kodak Co), US. 1,444,406, Feb 6, 1923, Cent 1823, IV 342; C.A. 17, 
1329 (1923). (43) F. Bayer Co , Brit 209,333, Sept 10, 1924, Cent. 1824, II 2715; not in C.A. 
(44) Smith, Sail Jnst . JJeollh Bull. 163, 11-29 (1936), Cent. 1939, I 2016; C.A- 30, 4565 (1930). 
{45} Pratt, Nature 126, 995 (1930). (46) Koclsch, Zentr. Gcwerbehyg. UnfoUverkOi. 14, 316-325 
(1927)'. Cent. 1927, It 2467. (47) Clark, Edwards, Trans Roy Sec. Can. (3) 28, 211 107-125 
(1934); Cent. 1935, I 2548, C A. 29. 1112 (1935). (48) Clark, Fowler, Black, Frans. Roy. Sac. 
Can. (3) 25, III 99-105 (1931 ) , Cent. 1933, 1 2708, C A. 26, 2755 (1932). <49} Clark, Archibald. 
Frans. Roy. Soc. Can (3) 26, III 87-92 (1932); Cent. 1933, 1 3951; C.A. 27, 1649 (1933). {50} 
Schultz, Frey (to Standard Brands, Inc.), US 1,893,152, Jan 3, 1933, Cent. 1933. I 1862; C.A. 
27, 2249 (1933). 

{51} Moureu, Dod$, Bull. soc. chxm. (5) 4 , 281-295 {1937); Compf. fend. 203, 802-80-1 (1936). 
(52) Frfthm, Rec. trav. ch\m. 60, 201-267 (1931). (53} Bozra, Mamoli, Gtorn. chim. ind. applicatu 
12, 283-292 (1930). Cent. 1930. II 1854, C.A. 24, 5021 (1030). (54) Brooks, Chem. Met. Eng. 
22, 629-4533 (1920). (55} SJuJov, Kanyaev, Domina, lonina, J. Phys Chem. (V.S.S.R.) 33, 
1242-1248 (1939), C.A 35, 371 (1041). (56) Zimakov, Gripich. Org. Chem. 2nd (UA.S.R) 1, 
390-404 (1936), Cent 1937, I 1012; C A. 30, 67 05 (1 936). (57) Tropsch. Kassler, Mitt. Kohlen- 
forsch. Inst. Pma 1931, No. 1. 16-42, Cent 1932, 1 2159, C.A 26, 1242 (1932). (58) Zapadinskii, 
J. Chem. Ind. (Moscow) 5, 1426-1429 (192S); C.A. 23, 320$ (1929), not in Cent. (50) Shilov, 
J. Chem. Ind. (Moscow) 5, 1273-1276 (1028); Cent 1929, II IMG; C.A. 23, 2937 (1929). (60) 
C&tius, Ann. 12G, 195-199 < 1805) , Butlcrow, Ann 144, 40-42 (1867) 

(61) Britton, Nutting, Huscher (to Dow Chem Co.). U.8 2,130,226, Sept. 13, 1938; Cent, 
1939, I 1856, C A. 32, 9096 (1938). (62} Youtz (to Standard Oil Co.). U.S. 1,875.309, Aug. 30, 
1932; Cent. 1933, II 2053, C.A. ZG, 5971 (1932) (63) Essex, Ward (to du Pont Co). U.S. 

1,626,398, April 26. 1927; Cent. 1928, I 410; C.A. 21, 2136 (1927) (64) Essex. Ward (to du 

Pont Co >, U S 1 ,594.608, Aug. 3, 1926; Cent. 1626, 21 1693, C~4. 20, 3170 (1926). (G5) McElroy, 
U.S. 1,510,790, Oct. 7, 1924 , C.A 19, 77 (1925) . not in Cent. (66) Brooks, 1,493,781. 1,498,782, 
June 24, 1924; Cent. 2924, U 1631, C-A. 18, 2606 (1924). (67) Imnc, Haworth (to Carbide 
and Carbon Chem. Corpn ), U.S. 1,496,675, June 3, 1924; Cent 1924, II 1510; C.A. 18, 2345 
(1924). {68} Young, U.S 1,456,959, May 29, 1923; C-A. 17, 242S (1923); not in Cent. <691 
Curmo, Young, U.S. 1,456,916, May 29, 1923; C.A. 17, 2428, not in Cent. {70} Eldrcd, U.S. 
1,456,590, May 29, 1923, C A 17, 2428, not in Cent. 

(71) Brooks (to ChateJoid Chem, Co.), VS. 1,394,634, Oct- 25. 1921; Cent. 1022, IV 941; 
C.A ■ 16, 423 (1922) (72) Fmkehtem (to I.G.), Canadian 285,920, Dec. 25, 1928, Cent. 1932, 

I 1153; C-A 23, 113S (1929) (73) Cur me. Young, Canadian 238,729, March IS, 1924; Cent. 

1925, I 1129, not in C.A. {74} Kennedy. Barker (to Shawinigan Chem , Ltd.), Brit. 652,319, 
April 1, 1943; C.A 38, 3992 (1944) (75) Soc- Carboebim., Brit. 445,011, April 30, 1936: Cent. 

1930, II 1244, ICA. 30, 6390 (1936)1 French 795,804, March 23, 1936; C.A. 30, 5592 (1936)* 
not m Cent (76) Tropsch, Kassler. Brit. 377,595. Aug. 28. 1932, Cent. 1932, JJ 2724, {C.A. 27 
3944 (1933)1 French 732,106, Feb. 17. 1932 , C.A. 27, 732 (1933) , not la Cent. (77) Long, Willson 
Wheeler, Brit. 265,269, March 3, 1927; Cent. 1927, II 2350; C.A. 22, 244 (1928). (78) Marks 
(to Carbuio and Carbon Chem Corpn.), Bru. 235,044, July 2, 1025; Cent. 1928, U 711* C.A. 20 
917 (1926). Ger 527,940, June 24. 1931; Cent 1931, II 1753; (C.A. 25, 5177 (1931)} (79) T* 

Goldschmidt, A.G , Ger. 538,915. July 12. 1927, C.A. 26, 2198 (1932); hot m Cent.: Belgian 
352.5S2, Jan. 8, 1029, Cent. 1931, 1 2032; nut in CA.-. French 656,947. May is, 1929* Cent 

U 64S; 1C A 23, 4231 (1029)] Brit. 293,754, July 11. 1927; C A. 23, 1651 (1929); not in Cent' 
(SO) Union Chem Bdg.. French 829,493. June 28, 1938 , Cent. 1938. II 3316; C.A. 33 993 (1939)* 
{81} Comp. Prod Chim. d'Alais, etc., French 785,170, Aug. 3, 1935; Cent. 1936 1 1309- 
C A 30, 492 (1036). (82) Damiens, do loiay, Piettc, French 535,210, April 11, 1922, Cent 1923* 

II 741 , not in C A. (83) Iskra, J. Chem. Ind. (Moscow) 42, 947-953 (1935); Cent . IMS I 2823' 
CA. 30, 711 (1936). (84) Harford (to A. D. Little, lac.), U.S. 2,107,789, Feb. 8, 1938; Cent*. 
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(301) Meerwein, Hmz, Ann. 484, 17, 22-23 (1930). (362) Fromm, Honold, Ber. 55, 906-909 
(1 922). (363) Fromm, Ann. 442, 139-140 (1925). (364) Ercoli, Ann. chim. applicaia 25, 203- 
273 (1935): Cent. 1935, II 3090; C.A. 30, 1028 (1936). (365) Yang, Johnson, J. Am. Chem. Soc, 
54, 2071 (1932). (366) Rojahn, Fegclcr, Arch. Pharm. 268, 568-669 (1930). (367) B6hal (to 


Austrian 101,671, Nov. 25, 1925; Cent. 1926, II 1585; not in C.A. (373) Jones, Burns, J. Am. 
Chem. Soc. 47, 2973 (1925). (374) Blicko, Castro, J. Am. Chcm. Soc. 63, 2438 (1011). (376) 
Fdldi, Ber. 53, 1837 (1020). (376) von Kereszty, Wolf, Gcr. 353,195, May 12, 1922; Cent. 1022, 
IV 166; C.A. 17, 1243 (1923). (377) Gilman, Per kins, /. Am. Chem. Soc. 47, 251 (1925). (378) 
Fdldi, Ber. 60, 059 (1927). (379) Clemo, Perkin, J. Chem. Soc. 121, 614 (1922). (380) Clemo, 
Tenniswood, J. Chem. Soc . 1931, 2550. 1 

(381) Tipson, Cretcher, J. Am. Chem. Soc. 64, 1162 (1942). (382) Gilman, Beaber, J. Am. 
Chem. Soc. 45, 841 (1923). (383) Perkin, Clemo (to British Dyestuffs Corp.), Brit. 193,618, 
March 22, 1923, Cent. 1925, I 899; C.A. 17, 3510 (1923). (384) Ashworth. Burkhardt, J. Chem. 
Soc. 1928, 1798. (385) Johnson, Schwartz, Jacobs, J. Am. Chem. Soc. 60, 1883 (1938). (380) 
Bert, Compt. rend. 213, 10I5-101G (1911); C.A. 37, 4049 (1943). (387) Puyal, Montngne, Bull, 
eoc. chim. (4) 27, 862 (1924). (388) von Kereszty. Wolf. Ger. 387,963, Jan. 7, 1924; Cent. 1924, 
II 403, not in C.A. (389) Dewey, Witt, Ind. Eng. Chem., Anal. Ed. 14, 648 (1912). (390) 
Sprinson, J. Am. Chem. Soc. 63, 2250 (1941). 

(391) Bickel, French, J. Am Chem. Soc. 48, 749 (1926). (392) Grandifcre, Bull. toe. 'chim. 
(4) 35, 189 (1924). (393) Derain. Ber. 54, 3158 (1921). (394 ) 8mith, Platon, Ber. 65, 3151 
(1922). (395) Wenker, J. Am. Chem. Soc. 59, 422 (197 — -**• — " ~ * ' 1 ■ 

Soc. 65, 762 (1943). (397) Garelli, Racciu, Alii acc<u 
I 358-363 (1934); Cent. 1D34, II 2823, [C.A. 29, 622 
Chem. Soc. 5G, 1409-1410 (1934). (390) Bennett, 

(400) Sah, Tao, Rec. trav. chim. 58, 14-16 (1939). 

(401) Murray, J. Council Sci. Ind. Research 17, 213-221 (1944); C.A. 39, 2283 (1015). (402) 
Reed (to C. L. Horn) U.S. 2,378,104. Juno 12, 1945; C.A. 39, 4088 (1945).' (403) Goldblatt, 
Chiesman, Brit. J. Ind. Med. 1, 207-213 (1944): Goldblatt, Bnt. J. Ind. Med. 1, 213-223 (1914): 
C.A. 39, 5359 (1945). (404) Porret, Hein. Chim. Acta, 27, 1321-1328 (1944); C.A. 39, 4789 
(1045), (405) Michael, Weiner, J- Am. Chem. Soc. 58, 1003 (1936). 
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(Acetylidene tetrachloride) 
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jpor react n. of C with acetylene + eat. to yfcld 1,2-dichloroethylcne (3:5030) with 
1,1,2-trichloroethylene m by-product see (15}; for rcactn. of C with 1 ,2-dichloroethylenc + 
AtCl* to yield a pentaehlorobutane, b.p. 7&-77.9 0 nt 10 mm., » 1.011, nf> « 1.554S, 
#ec (16); for rcactn. of 0 with CtUjMgBr in toluene fcc (17J.J 

3:5535 (l) Hcnne, HaliM, J. Am. Chan. Soc. 53, 404 — 106 (1930). (2) Kharasch, Norton. 
Mnj-o, J. Orff. Chan 3, 48-51 (193-S). (3} Phillips Davies Mvtmford, J. Chan . Soc. 1929, 54 S. 
(l) Mann. Tor*. J. Chan. Soc. III. 597 (1922). (o) Nicodcmus. J. pralt. Chem. (2) 83, 318 (1911). 
(ft) parkhum (to Stand. Oil Cal.). VS. 1.1MS.015. Feb. 20. 1931; Cait. 1931, II 803; C.A . 28, 
2921 (1931) (7) Kline (to du Pont Jtayon), U-S. 2.0(2,914, June 2. 1930; Cent. 1937, I 47S; 

CA . 30, 5038 (1930b (h) Ilocnault. Ann chim. (2> C9, 162 (1&3S). (9) Laurent, Ann. 22, 292- 

305 (1S57). (10) III.. Gcr. 530.019. July 31. 1931. Cent. 1931, II 1920. 

(11) Kaufmann. tier. 55. 25S (1922). (12) Mouneyrat. Dull. toe chim. (3) 19. 499-500 (IS9S). 
(13) Kokatnur, J Am C*em. Soc 41, 122-123 (1919). (14) Prins, Rec. fro*. chim. 45, 80-81 
(1920). (15) Wtetrtnd (to Chem. Fnbrik von Heyden). Oer 500.031, Dee. 14, 1932; Cent. 1933, 
I 1350' Ger 667,272, Dec. 30, 1932; Cent. 1933, l 1M2. (16) Prins, R<c. fro*. chim. 56, 123-124 
(1937). (17) Ref*. Hull. toe. c Mm. (4) 41, 1173-1174 (1927). 


3:5570 d^-a-ClELORO-n-BUTYRYL CHLORIDE C t H t OCl, 

CIIj.CIIj.CH.C=0 

B.P. 120- 132® (l) Dl 7 - 1.257 (1) 

02-03° at 70 mm. (2) 

51-52* at 41 mm. (2) 

(For prepn. of C from wchlorrvn -butyric acid (3:9130) with SOClj pec (2); for formrv. 
of C from n-bulyryl chloride (3:7370) with SO-Clj 4- dibcmoyl |>croxide in CCJ< (15% 
C + 55% tu and 30% ytMintm) (3).| 

0 on hydrolyna with oq yield* <r-ehloron-butync acid (3:9130) q.v. 

3:5570 (l) Markoimiknw. Ann. 153, 2H (1870). (2) BUbe. Hull. toe. chim, (4) 15, 60S (1014), 
(1) KLarawfa. Brown. J Am C'Am. Soc. C2, 925-929 (1910). 


Bell. II - 277 
n;-(i23) 

Ur- 


3:557(1 tf-CHLOROPROPJONALDEHYDE CjII t OCI 

(MTitompropanaM , CHj.CIIj.CIIO 

acn Jan hydrochloride) I 


Beil. I - 032 
L- 

l.-(nflo) 


n.p. mo- mi* (D 

125 130* (2) 

50* at CO Ba (3) 
10-11* at 18 mm. ( 1 ) 
40* at 19 mm. (1) 
40-50’ at 10 mm. (J) 


*>!? - 1,208 (1) 


1.475 (l) 


liquj J , ir.vd »q , kJ, a!c. or ether. — C readily pcJymeritM below). 


I’KITAKATIOX OF 0 

(IVe pw* n ci 0 from aetrMn <1 (1)15) With dry HCI pa at -m to -15* MeMv Rpe* 
('*». «% (0» <d D (") C') m ervftc, nfc.; note tl-at |(Cl r „*- nl m ^h r-f 
\ } * * »'* ^ aT ■FI*** *’ t! - lrit ^ <«** f«w rwpa- <i 0 from it, irimrr (v~ Mw) 

by d»t.!U*ri »t ml j re**. ***• (J), f -r pr^m. <f t frren LV..dWre»re.| 
l y eat v**«_-qbxvr b>,L-^v« (jo)) 1 ' 1 ^ ' 
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tives) formerly {4} regarded as cis and trans stereoisomers of C may very probably be C 
and its synionic isomer (3:7480). 

(For prepn. of C from l,2,3-trichloro-2-metbylpropane (3:5885) by debydrocblorination 
with quinoline (73-85% yield) see (7).] 

[For prepn. of C from l,l-dichloro-2-metbylpropene-2 (3:7480) by htg. under reflux 
sec (2): for formn. of C (together with other products) from 2-methylpropene-l (isobutylene) 
(60% yield (5)) (1) + Cl 2 , or from 3-chloro-2-methylpropene-l (isobutenyl chloride) 
(3:7145) with Cl« (1 mole) + NaHCOa (1.5 moles) at 0° (2) see indie, refs.; for formn. of 
C (20% yield (6)) (together with other products) from l,3-dichloro-2-methylpropanol-2 
(3:5977) + strong oxygen acids see (6); for formn. of C (46% yield (3)) from 1,3-dichloro- 
2-methylpropanol-2 (3:5977) by htg. with P2O5 for 2 hrs. at 110-115° see (3).] 

C on hydrolysis with aq. + CaCOa (2) (4) or aq. + MgO (4) gives (2) (3) (46% yield 
(4)) l-chIoro-2-methylpropen-l-ol-3 (3-chloro-2-methylallyl ale.) (3:8340) q.v. 

0 with O3 followed by hydrolysis yields (2) (3) (5) chloroaeetone (3:5425). 

6 treated with CI2 in the dark at 0° for 37 hrs. yields (4) 1 , 1 ,2,3-te trachloro-2-methyI- 
propane (3 • 6165) + other products. 

C with cuprous cyanide refluxed 9-10 hrs. gives (67% yield (7)) 4-chloro-3-methyl- 
buten-3~nitrile-l, b.p. 70-73° at 10 mm., D 2 ® « 1.0856, ni> = 1.4643 (7); this product 
on hydrolysis with hot cone. HC1 for 2 hrs. gives (7) 4-chloro*3-methylbuten-3-oic acid-1, 
m.p. 35° (corresp. phenylhydrazide, m.p. 147-148°). 

3:5530 (l) Pogorahelski, J. Buss. Phys.-Chem Soc. 3C, 1129-1184 (1904); Cent. 1905, I 668, 
(2) Tishchenko. J. Gen. Chem. (U.S S.R.) 8, 1232-1246 (1938); Cent. 1939, II 4223; C.A. 33, 

4190 (1939). (3) D’yakonov, J. Gen. Chem. ~ ' 

(4) Rogers, Nelson, J. Am. Chem. Soc. 58 
J Gen. Chem. ( U.S.S.R. ) 9, 1258-1204 (1933 ■ *!l . 

Development Co.), U-S. 2,042,223, 2.042.222, May 26, 1936; Cent. 1937, 1274; C-A. 30, 4875 
(1936). (7) Mooradian, Cloke, J. Am. Chem. Soc. 68, 785-789 (1946), 


3:5G05 3.3.3-TRICHLORO-2-METHYLPROPENE-1 
(l,l,l-Trichloro-2-methylpropene-2) 


B.P. 133° (1) 


CH3 
H 2 C=<!)— Cl 
• 1.293 (1) 


C^Cls 


Ch 


Beil. S.N. 11 


n!? =* 1.479 (I) 


Note: C readily undergoes allylic transposition so that in reactns. of Cl products derived 
from the isomeric 1 , 1 ,3-trichlor o2-methylpropene-l (3:5025) may be expected (1) (2) 
(3) (4). 

[For prepn. of C (yield: 30-43% (4), 15% (1)) from 0,/3,0-trichloro-ter-butyl ale. (“Chlore- 
tonc”) (3:2662) by htg. to 200° with P 2 0 6 and dimethylaniline [1) or quinoline {4} see 
indie, refs.] [A 57% yield of the isomeric 1,1 ,3-trichloro~2-methylpropcne-l (3:5025) 
together with some a-chloroisobutyric acid (3:0235) is separated from C by redistillation 

u>_i 

C on hydrolysis by boilg. 1 day with aq. Na3PO< gives (60% yield (2)) 3,3-dichloro-2- 
methylpropen-2-ol-l, b.p. 78-79°, Z>i° = 1.29S, nl° = 1.493 (p-nitrobenzoate, m.p. 91°, 
iV-phenylcarbamate, m.p. 64° (2)). 

C on htg. with NaOAc + AcOH gives (2) 3,3-dichloro-2-methylpropen-2-yl acetate, 
b.p. 79° at 12 mm., Di° = 1.257, nl° = 1.4718 (2). [With boilg. NaOH this regenerates 
the corresp. ale. (2).] 

C with NaOEt gives in the cold 70% yield (2) of 3,3-dichloro-2-metbylpropen-2-yl 
ethyl ether, b.p. 56° at 12 mm., Dl° = 1.1285, nl° = 1.4610 (2). 



m LIQUIDS WITH Z)f > 1.15 3:5G05-3:6G20 

C in AcOH treated with Os, then hydrolyzed, gives {70% yield) a,a,«4richloroacetone 
(3:6620), b.p. 133-134* (1). 

(For behavior of C with. PCI5, with HF, or with HF + anisole see (4}.l 
(g 2, 3-Dibromo-l,l,l-trichloro-2-metbyl propane: m.p. 34° (1). [From 6 -f Br 2 with- 
out solvent; crude prod, recrystd. from ale. at -10° (1); cf., however, (4).} _ 

® 3,3-DkMoro-2-methylptopen-2-yl p-nitrobenzoate: m.p. 91° (2). [From C on boilg. 
with dil. ale. solo, of K p-nitrobenzoate (2J.J 

3:5605 (l) Jacob, J3uif soc chtm. (5) 7, 581-580 (1940), (2) Kirrmann, Jacob. Bull. soc. chim. 
(5) 7, 58G-593 (1940). (3) Kirrmann, Jacob, Compt. rend. 203, 15284529 (1936). (4) Price, 
Marshall, J. Otq. Chem. 8, 532-535 (1943) 


3:6015 l,2-DICHLOROBBTENB-2 

Cl Cl C*H t Cl 2 

Beil. S.N. 11 

(high-boilg. stereoisomer) 

CH, — CH=C — CHj 




B.P. 132-134° at 762 mm. (1) 

Of « 1.1507 (2) 

„20 

Oj) 

* 1,4590 

(21 

125-137° |2> 

Of « 1.1601 (2) 

„18 

=* 1.4G35 

P) 


Of - 1.1771 (1) 

v.10 

« 1.4710 

(1) 


[See also lowJxnlg. stereoisomer (3:53C0).l 


(For prepn. of C (together with its stereoisomer (3:5360)) from 1,2,3-trichlorobntanc 
(3:6935) noth KOH at 150° (2), or from 2,2-dichlorobutnne (3:7415) or 2,3-dichlorobutane 
(3; 7615) with ale. KOH (5), see mdic. refs.; for formn of C (together with its stereoisomer 
and also 2,4-dicblorobutene*2 (3:5550)) from 2-chlorobutcne-2 (3:7105) by actn. of 
Cl 3 at 350° ecc (3).} 

C with 1 mole Clj + 1.6 moles NaHCOi at 0° gives (100% yield (4)) 1,2,2,3-tetracbloro- 
butane (3.0078). 

0 on hydrolysis by htg. with 2 pts. aq. + 1 mole powdered CaCOj at 70° for 4 hrs. gives 
(1) a rout, of about equal parts of 2-chlorobuten-2~ol-l (3:8240) and (by aUylic trans- 
position) 3-chlorobutcn-3-ol-2 (3:0115). 

C on oxidn. with KMnO< in acetone gives (1) chioroacetic acid (3:1370) + AcOH 
(1 : 1010) + HC1. — Cm CCI4 at —17* treated with Oj followed by aq. gives acetaldehyde 
( 1 : 0100 ). 

3:5615 (1) Tishchenko, J. Gen. C/iem. (V.S.S.R.) 7, C5S-C62 (1937); Cent 1937, II 371; C.A. 31. 
5754 (1937). (2) Tishchenko, Churbakov, J. Gen Chtm. (U.S.S R ) 6, 1553-1558 (1936): Cent. 
1937, 1 3785; C A. St, 2165 (1037). (3) N. V. Bataafsche Petroleum Maatschappi), Brit. 468,016, 
July 22, 1937. French 810,112, Mar. 15, 1937; Cent. 1937, II 4102. (4) Tishchenko. J. Gen. 

CKcm. (VSS.R) 8, 1232-1246 (1938); Cent. 1939, II 4222; C A- 33, 4190 (1939). (5> Tish- 
chenko, Churbakov, J. Gen. Chem. (U-S.S R.) 7, 663-666 (1937); Cent. 1937, II 371; C-A. 31, 
5754 (1937). 


3-.5G20 1,1,1-TRXCHLOROPROPAN ONE-2 CjH*OClj 

(a,a,a-Trichloroacetonc; CHj — C — CClj 

methyl trichloromethyl ketone) 11 


BeU. X - G55 
ti-(344) 
1 2 -(710) 


B.P. 134“ (1) [3> 

133-134“ {2} 

G0“ at 64 mm. (1) 
67° at 43 mm. (1) 
27.5-28“ at 10 mm. (3) 


D, 0 « 1.435 (3) r&° « 1.4692 (3) 

DV l “ 1.4389 (3) 


Limpid colorless liq. with faintly camphoraceous odor. — Insol. aq., but volatile 
steam (3). — C is not lachrymatory. 


with 
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(For prcpn. from 1 , 1 , l'trichloro-2-methy lpropono-2 (3 : 5003) with Oj in AcOII, followed 
by hydrolysis (70% yield) boo (2); from cor reap, ale., l,l,l-trichloropropanol-2 (3:0S4G), 
by oxidn. with KjCraOr/IIsSO^ soo (3); from 2-tricldoromcthyl-2,4 1 4-trimcthyl-l ,3-dioxo 
lone-5 (Boil. XIX|-(J05G)] by hydrolytic cleavage with AcOIl/lICI (60% yield) sec (1): 
for formn. of 0 (together with other prods.) from propanol-2 (1:0135) with Clj (4), from 
chloroacctono (3:5-125) with Clj at 30-10° (5), or from trichloroaeetyl chlorido (3:5420) 
with MoZnl (1) seo indie, refs. — Noto that tho prod, from chloral + diaromethano, 
formerly supposed (6) to havo been 0, has Rinco been shown (7) (3) to bo 3,3,3-trichloro- 
1,2-epoxypropnne (3:6700) (“ 7,7,7-trichloropropyleno oxide ”).] 

(0 on reduction with AUGjlI&ls.KtiO in ether (0) or with fused Al(OKt)s in ahs. alo. 
under Ila or N2 (10) gives (yields: 67% (10), 65% (0)) l,l,l-tricliloTopropanol-2 (3:0846).] 
[0 resists further chlorination; e.g., C with SO^Cl: (1 mole) on protracted htg. at 180° 
yields (3) l,l,l,3-lotrachloropropanonc-2 (3:00S5), h.p. 71-72° at 13 mm., hydrate, ra.p. 
65° (3).] 

[0 with diar.omethane in dry other gives (83% yield (3)) l,l,l-trichloro-2-mcthyl-2,3- 
epoxypropano, h.p. 61° at 10 mm., m.p. 63-51° (3).] 

© Cleavage with nq. alkali: C with aq. alk. oven in cold splits almost instantly (1) (2) 
into chloroform (3:5050) and acetic acid (1:1010). 

(p> l,l,l-Trichloropropanono-2 semicarbazono: m.p. 140° dec. (on Hr hath) (1) (11). 

I From 0 with scmicarbazido MCI in pres, of NaOAc, or with free scmicarbnzido (11).] 

3:5620 (1) Blnbo, tlutt. *oc. eMm. (4) 15, 731-737 (1014); Corojrt. rend. 155, 1253 (1012). (2) 
Jacob, /full. #oc. cWm. (6‘ icnde, Ikulcr, 

Momtah. 50, 214-210 (H pt. 27, 1031; 

Cent. 1022 , IV 012. (5) (ft) Sclilottcr* 

bock. lhr. 43 , 2501-2501 ■ (8) Arndt. 

Z. anprii’. Chem. 40 , 1000-1100 (1027). (0) Mcerwoin, llinr, Mnjert, SOnko, J, protl. Chem . (2) 
147 , 230-237 (1030). (10) Mocrweln. Schmidt. Ann. 444 , 233-231 (1025). 

(U) IHnlno, Hull. eoc. c Kim. (4) 17, 428 (1016); Compt. rerul. 150, 1551 (1013) 


3:8022 1,1,1,2-TETRACIILOROBUTANE II Cl CdliClj Bell. S.N, 10 

ci!,. 0 Hr-i— ici 
ii ii 

B.P. 134-13S’ nt 712 mm. (1) Dg - 1.0032 (1) n?? - 1.4020 (t) 

(For prcpn. of C from 1,1,1 -trie hlorobu tan ol~2 (3; 5055) with cone. IIC1 + ZnClj on 
stdg. at room temp. 1 hr. (yield not stated) see {1).J 

3:5022 (l) Oilman, Abbott, J. Org. Chem. 8, 228 (1013). 


3:5025 ETHOXALYL CHLORIDE CO.OC5II& C4II&O3CI Bell. II - 641 




io.ci 

Mi. (334) 
n s .(508) 

B.P. 130-13R 0 

id 

C;' 1 - 1.3231 (2) 


136-130° 

(2) 

1.2220 (3) 


135“ 

(3) 



134-135° 

Ml 



133-136° 

nt 7 GO mm, (14) 



30° 

nt 10 mm. ( 2 ) 
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LIQUIDS WITH Df > U 5 3:5625 

Colorless mobile liq. with penetrating odor, — C fumes in air and gradually deposits 
hydrated oxalic acid (1:0445) (17). — C as such is insob in aq. but rapidly hydrolyzes 
with fonnn. of HC1 and ethyl hydrogen oxalate, the latter in turn being converted to 
oxalic acid (1:0445) + EtOH. 

[For prepn. of 0 from diethyl oxalate (1:1055) with PC1& (yields: 80-90% (5), 84% (6), 
80% (71) (8} (9) (10) (11) (34) see indie, refs.; note that this mode of prepn. has been shown 
(4) to comprise two distinct and successive reactions: first the formn. of ethyl a,a-dichloro- 
a-ethoxyacetate, Cl 2 C(OEt)-COOEt (Beil, 11-543, IIi-(23G)], b.p. sbt. 85° at 10 mm., 
D 2 4 = 1,23155 (2); and second, the pyrolysis of this product by repeated distillation (13) 
or increased temp, (especially in the pres, of catalysts such as salts of Fe or Pt (5) (12)) 
yielding C + ethyl chloride (3:7015).] 

[For prepn. of C from ethyl hydrogen oxalate (Beil. 11-535, IIi-(232), Il2-(504)] with 
SOCl 3 (yields: 78% (14), 72% (15)) or with PC1 5 (3) see indie, refs, (note that the initial 
ethyl hydrogen oxalate is readily obtd. from anhydrous oxalic acid (1:0535) with diethyl 
oxalate (1:1055) by htg. 3 brs. (32% yield (15)) (18) or by distn. with EtOH and CC1* 
as directed (61% yield (16))); for prepn. of C from K ethyl oxalate with POCla or PCI5 
(17) (3) or with SOCI2 (60-70% yield (24)) see indie, refs, (note that K ethyl oxalate can 
readily be prepd. in 95-97% yield from diethyl oxalate (1 : 1055) by digestion with aq. 
KOAc (24)).) 

[For prepn. of C from oxalyl (di)chloridc (3:5000) with EtOH (1 :6130) by reactn. of 
one acid chloride group but not the other (60% yield) see (25).] 

[C on passing through tube at 200° loses CO yielding (19) ethyl chloroformate (3:7295).[ 
[C with EtOH (1:6130) reacts normally yielding (17) diethyl oxalate (1 : 1055); for reactn. 
of C with cellulose see (25).) 

[C with diethyl sodiotnalonate in ether gives (20) (12) a mixt. of triethyl oxalomalonate 
(Beil. III-850, IIIj-(292)] and tetraethyl dioxalomalonate [Beil. IIl2-(199)I; C with ethyl 
sodio-cyanoacctatc in ether gives (21) (22) diethyl oxalo-cyanoacetatc [Beil. 1II-S50], 
m.p. 9S° (22), 96° (21); C with diethyl methyl sodio-malonate gives (23) diethyl oxalo* 
methyl-malonate; many other analogous condensations cannot be included here.) 

[C with aromatic hydrocarbons in the pres, of AlClj undergoes reactn. of the Friedel- 
Crafts type, and this procedure has been widely studied as a means of introduction of the 
— CO.COOEt group: e.g , C with C 6 H« + AICI3 id nitrobenzene + CS2 gives (26) ethyl 
benzoylformate (ethyl phcnylglyoxylate) [Bed. X-657, Xr(314)], b.p. 256-257°; for 
corresp, analogous reactn- with toluene (1:7405) (27), m-xylene (1:7420) (27). cumene 
(V.7440) (0), pseudoeumene U:7470) [27>, or mesityiene (1.7455) \1~) [1) see indie, 
refs.) 

C with NHj in ale. gives (17) ethyl oxamate, NH2.CO.CO.OQ.Hi [Beil. 11-544, IIi- 
(236), Il2-(509)J, lfts. from hot ale., m.p. 114°, — Similarly C with aniline should yield 
ethyl oxamlate, C4H5.NH.CO.CO.OQH5 (Beil. XII-2S2, XII l -(206)l, tbls. or pr. from 
ale., ndls. from hot aq., m.p. GG-67°; C with phenylhydrazinc should yield ^-(ethoxalyl)- 
phcnyliiydrazme, C5H5.NH.NH.CO.CO.OQH5 [Beil. XV-264], lfts. from ale., m.p, 119°. 

C with urea (2 moles) reacts vigorously at room temp, as a normal acid chloride yielding 
(28) ethyl oxaluratc, NHs-CO.NH.CO.CO OQH 5 [Beil III-65, III r (54)], ndls. from 
ether, m.p. 184-185°. — Note, however, that C with jV-phenylurea on htg, evolves CO -f- 
CjHsCl (3,7015) and yields (29) a mixt. of ethyl tj-phenylallophanate, C4H5.NH.CO.NH.- 
COOQH5 [Beil. XII-359, XIlj-(234)), ndls. from bodg- ale., m p.'106° (30), and iV-phenyl* 
parabanic acid (oxalyl N-pbenylurea) [Bed. XXIV-454, XXlVi-(405)], lfts. from ale., 
m.p. 20S° (29). — C with A'.JV'-diphenylurea in CeH# on htg evolves QH 5 C1 (3:7015) 
and yields (29) .V.A'-dipbenylparabanic acid (oxalyl A'pY'-diphenylurea) (Beil. XXIV- 
455, XXIV r {405)], ndls. from ale., m.p. 201°. — C with A'.N'-dimethylurea (2 moles) 
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reacts vigorously giving (80% yield (31)) A^ft^-dimethylparabanic add [Beil. XXIV-453, 
X3OVi-(404)J, m.p. 154°. 

[C with RMgX cpds. gives {32} disubstituted glycolic acids (R 2 C(OH)COOH) and/or 
etboxalyl esters of disubstituted ethyl glycolates, RsCCO.CO.COOCyds) (COOC-H 5 ); 
similarly C with diethylcadmium gives (63% yields {33}) ethyl a-ethyl-a-hydroxy-n- 
butyrate (ethyl a, a-die thylgly colate ) .] 


' ■» /cl 254, 20, 27 (1889). {3} Mol, 

■ 2160 (1886). {5} Blaise, BuU. 

47-49 (1927). {7} Bert, Bull. 

■ r-2160 (1886). {9} Bert, Bull. 

■ , 373-378 (1905). 

{12} Scholl, Egerer, Ann. 397, 
■ 678 (1928). {14} Diels. Naw- 

tll. toe. chim. (4) 41, 537-540 

(1927). {16} Contzen-Crewet, Bull. toe. chim. Belg. 35, 167-170 (1926). {17} Henry, Ber. 4, 
599-601 (1871). {18} Pourneau, Sabetay, Bull. toe. chim. (4) 43, 860 (1928). {19} Grassi, 
Gazz. chim. ital. 27, I 31-32 (1897). {20} von Auwers, Auffenberg, Ber. 51, 1103-1106 (1918). 

'•'** "* ' •’ - 1 - n - ” — - t *“ '■»' n an<n too\ aortim' Gazz. chim. ital. 31, I 

l \dickes, Brun- 

Ber. 63, 1532- 
6 (1897). {27} 
5 (1871). {29} 
145-346 (1897). 

■ 148-953 (1903). 

‘.8,532, Oct. 29. 

1942; C.A. 38, 378 (1944). 


3:6630 1,1,2-TRICHLOROPROPANE CHj.CH(C1).CHC1 2 CjH 5 C1 3 
(a-Chloropropylidene (di)- 
chloride) 

B.P. 136-137° {1} cf. {2} Dl 8 = 1.363 {1} 

132° (3} 


BelL 1-106 
Ii- 
Ii- 


[For prepn. from 1,2-dichIoropropane (propylene dichloride) (3:5200) by chlorination 
in presence of iron and ultra-violet light at 10-40°, or without ultra-violet light above 50°, 
see {4}, or with S0 2 C1 2 in pres, of organic peroxides see {G} (7).] 

C htd. with aq. or ale. alk. splits out HC1 yielding {5} 1,1-" ’ 1 (3:5120), 

b.p. 78°. '<■ 

— * ”* ” l *'- '*'21,620 (1899). {2} V chim. 

3)* {4} Levine, 47’ 1 


3:5633 3-CHLORO-2-; M ' 

PROPENE-1 ' - 

(l-Chloro-2- (chlorome* 
7 , 7 -dichloroisobutylene) 


(to du Pont), 
Chem. Soc. 61, 
27, 1945; C.A. 


Cl 

r,i — ■' 


BP. M.P. 

138-138.3° {9} —15° 

36-31® at 9 nun. {1} 

Cdbdess dl with faintly halogen- 



m 
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LIQUIDS WITH D%° > 1.15 

{For prcpn. of C from fr«-(cMororocthyl)aectic acid (itself obtd. in quant, yield by eonc. 
HNOa oxidn. (9) of 3-cbloro-2 I 24>is- (cbloromethyl)propanol-l » pentaerythrityi tri- 
chlorohydrin {9)) by combine decarboxylation and dehydrocWorination in boilg. quinoline 
(75-85% yield) bcc {9).j 

(For forma, of V (40% yield (2} together with other products (2) (3)) from 2-raeihyJ- 
propcne-1 (isobutylene) with Cli (2) (3) or from S<Moro*2-meth>lpropene-l (isobuteoy! 
chloride) (3;7M5) with Clj (1 mole) + NallCOj (1.5 moles) at 0° sec (2) (4) sec indie, 
refs,; for fonrm. of C (together with other products) from_I£,3-trich!ojt>-2-mcthy!propanc 
(3.5SS5) by pyrolysis at 45(K>50* sec (5); for forma, of C (together with l,3-dSchloro-2- 
{ch!oroincthyi)propcne~l (3:9006)) from i,3-dich3oro*2*nitro-2-(cWoromethyl)pn>pane 
with Ka/llg sec (1), for prepn. of C (80% yield (0) together with 20% yield l,3-dichlort>-2- 
racthylpropcno-l (3:5590)) from l,3-dichIoro-2-mclhylpropanoI-2 (3:5977) by actn. of 
strong oxygen acids see (0).} 

C on cat. hydrogenation using Ft blacb yields (!) l,3-dicldoro-2*mcthylpropane (3:7900), 
but 0 in ale. on boilg. with Zn dust gives (75% yield (3)) isobutjlcne, b p. — 6 a , 

e with Oi gives (2) a.a'-dichloroacctone (3.0563). 

0 treated with Clt in the dark at 0® yields (5) l,2,3-‘tnchloro*2-ehloromethylpropane 
(3; 0335). — 0 treated with Ilrj in CHCU yields (!) l,2Klibromo-3-chloro-2-(chlorometbyl)- 
propanc, colorless odorless oil, b.p. H0° at 10 mm. (i); note, however, failure to react with 
lirj recorded later (9J. 

0 with aq alk, as specified (7) yields 2,3-cpoxy-2<hloromcthyIpropanoI-l, b.p. S5* at 
1 mm, (7). (For similar reactns. cf. (S).} 

C on hydrolysis with aq. CaCOj refluxed 2 hrs. gives (30% yield (9)) 2- (hydroxymethyl) 
propon-2-ol-l, b.p. 125-120* at 18 mm., D? « 1.0791, n|? = 1.4758 (9). 

3:5CW (l) KleinfcUcr. Brr. C2, 1595 (1929), (2) D'yakonov, Tishchenko, J. Gen. Chem. 
tVSJS Ji ) 9, 125W2&I (1939) , C.A. 34, 710 (1940). <3) D'yakonov, J Gen. Chem. (UjSS.R.) 
10, 402—113 (19-19) , C A . 31, ”801 (19l0). (4) Engs, Groll, Fairbsirn (to Shell Development 
Co >, U-S 2.189.890. Feb. 13, 1910; CA. 31, 4079 (1040). (5} UoRere. Nebon, J. Am. Chem . 
Soc 1029-1031 (1930). (C) Groll, Burpn (to Shell Development Co). VS. 2,012,223. 
U s 2.012.222, May 20, 1930, Cent. 1937, I 1274. C-A . 30. 4575 (1930). (7) Groll. llcarae «o 
Shell Development Co ). U S. 2,070.9 00, Feb 10. 1037; Cent. 1937, II 2133, C.A. 31,2012 (1037), 
(*?} Ht,W. de.Jong, Ind. Knfj. Chem. 33, 010-1113 (194 1). (9) Mooradian, Cloko, J. Am. Chem. 
Sx C7, 9 12-914 (1015). 


.V.AttSS 2-CHLOROPROPEN-2-OL-1 CRs^O-CRs 
(2-Ohlompropen-I*oM; L i u 

fl-chlumallyl alcohol) Cl O l 

B.P. 130-140* cot. (J) Z>Z *. i.i at (2) 

130* (2) 


C»H»OCl 


Beil, 1-430 
It- 
Jr- 


N'ote that £ t* the true 0 -chlaroalJyl alcohol; care must be taken to avoid confusion with 
3-chioroprn]X'n»2*«l*l {ychloroallyl alcohol) (3:5R20) whwe derivatives have often been 
designated m the literature as 0 -chioroalljl derivatives; re* alro the warning not* under 
l-ehtorredlji chloride (.1 52SO). 

(For prrpn. of (' from 2,3-Ujchlorr>proj>en<vl <3:5190) by bydroljfts of the reactive 
ludnt* n Mom with hot dil aq. a!L roe (2); from 2<hkro-3*»oiiopttij'en»M by hydrolysis 
td the iodine atom with liot dil. aq. KOI! or with nher oxide roe (l); from butadiene-) 2- 
(atfroel with HOC! sv (3) J 

CrJorkv hq with faint odor; C dors not have the violent vcdcwit action on skin shown 
by the i«onrone ychtomdly! ale. (3:5S20). 



3 i 5035-3: COSO 


DIVISION B, SECTION 1 


C readily dissolves in cone. II2SO4 with evolution of II Cl giw,' after pouring onto ice ar,4 
distilling occtol (hydroxyacctono) (1:6455) is obtd. (2). 

(C with PBra yields (2) 3-bromo-2-cli!oropropcne-l (/J-chloroallyl bromide) (Beil. 1-201, 
It- (171)1, b.p. 12 1° (2), 110-120° (4).) 

(C yields by suitable treatment (no details (2}) 0-chloroaIIyl acetate [Beil. II-13CJ, bp 
145° (2). — For esters of 0 with monocarboxylic acids (5), saturated polycarboxylic tddi 
(0), and halogcnatcd acids (7), and for copolymcrizntion of certain esters of 0 with atyrcce 
(8) sco indie, refs.] 

3i5C35 (1) van Romhurfdi, lice. Irav. chim. 1, 238 (1882). (2) Henry, BuB. we. chim. 

520 (1883). (3J Smirnov, J. Iluss. Dm.-Chem. Soc. 35, 854-872 (10K1) ; C«nb MM* 

(4) von Braun. KOhn. Weismantcl, Ann. 449, 250 (1020). (5) Coleman, Hadler (to PowCkm 

Co.), U.8. 2,208,000, July 23, . 1 ° » ■ ■ : ' 5 ‘ ' . 

Co., U.S. 2,150,008, May 23, ■' l‘ •‘ l '■■ ■ ' ■ 1 ■" ! , ■ ■ 

Dow Chem. Co.), U.fl. 2,221 : . 1 " "V 

Zemba (to Dow Chem. Co.), , • . ’ ' ■' • ' '31 


3:5040 o./i-DICHLORODIETHYL ETHER C.lI.OCl; 

(end-Dichlorocthyl ethyl ether) CHs.CII.O.ClIs.CII, 

it di 

&A - 1.174 (1) 


BeS.J-OW 

li-iaiU 


B.P. 140 - 145 “ (t) ( 2 ) 

132-133“ at 726 mm. (3| 

CO-CO 0 at 46 mm. (4) 

3G-37 0 at 16mm. (3) 

Colorless liq, with sharp odor. ( 

[For prepn. from diethyl ether (1:0110) by chlorination sco (4) (1 ).] 

C with cold nq. rapidly hydrolyzes yielding chloroacctaldchydc hydjrato (3:7212), W 
ale. (1 :G130), and IICl; for study of rate at 20° see (6). , , 

0 in dil. ale. htd. some lire, at 00“ ivitli NHjOJI.HC! (3 moles) + 1KOII (5 moles) ’* 
evapd., acidified with dil. It, SO., extracted with ether, ether win. dried with CaClt, 
gives (40% yield (5)) glyoxni dioxime (glyoxime) (Bed. 1-701], ccd,d. from oil, WF* 
. Uzed from hot aq., m.p. 178° (5). * 


5M0 (1) Llobcn, Ann. 440, 181-180 (1808). (2) Natter^. Monatth. 1r, 4O(W07 <l 88, h 9 

ohlcr. Sorgo, /Ms. Chim. Acla 23, 1209 (1040). (4) WiUlman, Grnyf J. Am. Chem. 8* ”• 
(5) llantzRch, Wild, Atm. 289, 293 (lRffo). (0) NVohler, flartWHCd* « 

25,859-803 (1042); C.A. 37. 1709(1043). ' V 


. CsHsOtl, Bell. I 

-C=CHC1 \ 

Dft « 1.414 (1) \ 


■ 200 
li- 
fe- 


(1043). 

3:5050 1,2,3-TRICHLOROPROPENE-l , / Cl 
ClOJIz— 

B.P. 142 ° ( 1 ) 

recorded*] 80 ^ CaH ' a ^ c ' 1 c ^ cr * (Two geom. stereoisomers aro pH^sitt® 

|Forr 
(For 1 
see (3).] 

wSfe!!!. r moT'i r S; i?A (f,ora1K 8no |;. £> d !‘ r ™‘, "VS *¥& 

780,852, Nov. 28, 1035; Cmt. ISM , I SO ”, e!2 Si. 3K3 (S)""* D »™ ,0 '"™ n ‘ 


(For prepn. of C from 1,2,2,3-tctmchioropropano (3:5805) with ale. alk. MO tH|l , ,, 
[For um m prepn. of unsattl. cellulose ethers see (2); for mo in dewaxing miner*! 

C l*5).l \ 
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LIQUIDS WITH £>! 0 > 1.15 


3:5655-3:5670 


3-5655 METHYL DICHLORO ACETATE C 3 H 4 0 2 Cl2 

CI 2 CH.COOCH 3 


BeU. H - 203 
Hi— 
H 2 -(196) 


B.P. 143.3° at 764.5 mm; (1) 

143.2° {2} 

143° (3) (8) 

142-144° (4) 

49.8-50° at 20 mm. (5) 


D]|l = 1.3808 (6) 


[For prepn. of C from dichloroacetic acid (3.6208) with MeOH -f- HC1 gas (72% yield 
(3)) (7), with MeOH + Et20.BF 3 complex (70% yield (3)), with MeOH + H2SO4 (71.3% 
yield {3)), or with MeOH itself without any_cat. (47-61% yield (3)), or with Me 2 S0 4 in 
s.t at 200° (8) see indie, refs.; for prepn. of C from dichloroacetamide with BF3 in MeOH 
(57% yield) see (3); for prepn. of 6 from chloral (3; 5210) (84% yield (9)), chloral hydrate 
(3:1270) (4), or chloral hydrate diacetate (76% yield (9)) with KCN in MeOH see indie, 
refs.] 

[For reactn. of C with dimethyl sodio-malonate in MeOH yielding (10) 1,1,2,3,3-penta- 
(catbomethoxy)propane [Beil. 11-8801, this, from MeOH + aq , m.p. 85-86° see (10). 1 
0 on hydrolysis yields dichloroacetic acid (3:6208) q.v. + MeOH (1:6120). [For 
studies of rate of hydrolysis under various circumstances see (5) (11) ] 


3:5655 (l) Schiff, Z ph ynk Chem 1 , 378 (1887) (2) Cheng, Z. physik. Chem. B-24, 305 (1934;. 

(3) Toole, Sowa, J. Am Chem. Soc 59, 1971-1973 (1937). (4) Watlach, Ann. 173, 299 (1874). 
(5) Skrabal, MoiwUh. 71, 298-308 (1938) (6) Henry, Compt rend 101, 251 (1885). (7) 

MOller, Ann. 133, 160 (1865). (8) Simon, Compt rend. 176, 585 (1923). (9) Chattaway, Irvmg. 

J . Chem. Soc. 1929, 1042, 1047 . (10) AnschUts, Deschauer, Ann . 347 , 6-7 (1900) . 

(11) Skrabal, RQckert. Monatsh. 50, 369-384 (1928). 


3:5660 1,1,3-TRICHLOROPROPANE CICHs.CHj.CHCl* C 3 H 5 C1 3 BeU. I - 106 
(j9-Chloropropylidene (di)- Ij — 

chloride) I2 — 

B.P. 143-144” (1) D'J - 1.351 (I) n'J = 1.474 (1) 

140-148" (2) (3) Dll - 1.363 (3) 

C with ale. KOH splits out HCI yielding (2) (3) 3,3-dichloropropene-l (3:5140), b.p. 
84°, together with a little 1,3-dichloropropene-l (3.5280), b p. 107°. 

3:5GG0 (l) Kirrmann, Pacaud, Dosque, Bull soc. chim (5) 1, 866 (1934). (2) Gustavson. J. 

prakt. Chem. (2) 50, 381-382 (1894). (3) van Romburgh, Bull soc chim (2) 37, 100-102 (1882). 


CHj 


d,f-a-CHLORO-a-METHYL-n- 
BUTYRYL CHLORIDE [ 

ch 3 .ch 2 — 6 — c= 


C s H 8 OC1 2 


ii 


BeU. n -307 
Hi- 
lls— 


B.P. 143-144° at 749 mm. (1) = 1.187 (1) 

[For prepn. of C from a-chloro-a-methyl-n-butyric acid (3:8718) with PC1 3 see (1).] 
C on hydrolysis with aq. yields (1) a-chloro-a-methyl-n-butyric acid (3:8718) q.v. 
3:5G7Q (1) Servaia, Rcc trav chim. 20, 59 (1901). 


3:5680-3:5690 


DIVISION B, SECTION 1. 


730 


3:5680 2,2,3-TRICHLOROBUTANE 


Cl Cl 

CHr-i — i-CH 3 


il i 


C 4 H 7 CI 3 


B.P. 143-145° (2) 

141-143° (i) 

77-84° at 16 mm. (2) 


- 1.2000 ( 1 ) 
X>. 8 - 1.2030 (2) 
D\- = 1.33 (2) 


7)5? = 1.4043 (1) 
n'J = 1.1037 12) 
n'J = 1.4075|2) 


[For prepn. of C (45% yield (2)) from 2-chlorobutcnc-2 (3:7105) (together with 55% 
2,3-dichlorobutene-l (3:9074)) with CI2 + NaHC0 3 at 0° (2) (3) or with CI2 + SnCLt in 
dark (4) see indie. refs. ; for formn. ofO (28% yield (l))from 1,2-dichlorobutanc (3:7080) -f 
si. excess Cl 2 in dark at —17° (together with 19% 1,2,3-trichiorobutane)' (3:6935) see (1); 
for formn. of C5 (18% yield (1)) from 2,3-dichlorobutane (3:7615) + sh excess CI2 in dark 
at —17° (together with 36.5% 1,2,3-trichiorobutane (3:5935)) see (1).] 

C with solid KOH at 140° loses HC1 yielding {1} mixt. of as-2,3-dichlorobutcne-2 (3 : 5500), 
and tram 2 f 3-dichlorobutene-2 (3:7395). 


3:6G80 (1) Tishchenko. Churbakov. J. Gen. Chem. tU.S.S.Ii.) C. 1653-1558 (1036): C.A. 31, 
2165 (1937); Cent. 1937, 1 3780. (2) Tishchenko, J. Gen. Chem. ( U.S.S.R .) 8, 1232-1246 (1938); 
C.A. 33, 4190 (1039); Cent. 1939, II 4222. (3) du Pont Co., Brit 535,580, April 16, 1941; C.A. 
36, 1337 (1942). (4) Levine, Cass (to du Pont Co.) U.8. 2,323,227, June 29, 1943; C.A. 38, 
119 (1944). 


3:5690 0-CHLOROPROPIOITYL CHLORIDE C 3 H 4 0C1 2 Beil. II - 250 

ClCH2.CH2.CO.Cl Hi— 

. n 2 -<227) 

B.P. 144.5° (1) /)!? = 1.3307 (3) 

144° (2) 

143-145° at7G3mm. (3) 

82-82.5° cor. at 102 nun. (4) 1( 

87° at 96 mm. (5) 

53° at 23 mm. (5) 

Pale yel. liq. with pungent odor, boI. ale., ether, acetone, CHC1 3 (1). 

(For prepn. from 0-chIoropropionic ac. (3:0460) with PClj (3) or S0CI 2 (96% yield (5)) 
see (3) (2) (5); from propionyl chloride (3:7170) + CI2 sec (4) (9); from phosgene (3:5000) 
+ ethylene + A1C1 3 sec (1) (this method questioned by (6) (7)).] 

0 over A1 2 0 3 at 250° loses 1 HC1 giving (35% yield (10)) (11) acryloyl clilorido (3:7163). 
© 0-Chloroproplonlc acid (3:0460): lfts. from Igr. or pet. ether, m.p. 42°. (From C 
.on boilg. with aq. (1).] 

© 0-Chloropropionamide: unrecorded. 

© 0-Chloropropionanilide: cryst. from aq. or MeOH, m.p. 119° (8). (From C + anilino 
in acetone; 90% yield (8).) 

© 0-ChIoropropion-^-toluidide: cryst. from MeOH, m.p. 121° (8) (2). , , 

3:5690 (1> Paco, Gass. chim. ilal. 59, 580-582 (1029). (2) TVolffenstein, Rollc, Der. 41, 733 
(1008). (3) Henry, Comp*, rend 100, 115 (1885); J. prakt. Chem. (2) 31, 127 (1885). (4) 
Michael. Der. 34, 4047-4048 (1901). (5) Ficser, ScUgman, J. Am. Chem. Soc. 58, 2484 (1930). 
(0) Frolich, Wiozevich, Ind. Ena- Chem. 24, 10 (1032). (7) Varehavakil, Doroganyovakaya, 
Gats. chim. U(d. 04, 53-59 (1034). (8) Mayer, van ZQtphen, Fhilipps, Ber. 59, SCO (1927); 
Mayer, Ger. 415.090, June 13, 1925; Cent. 1925, II 1091. (9) Schmidt, Schloffer (to I.G.) Ger. 

‘ 738,398 - ■ r.= : *-’ r • - " • . Soc.ee, 371 (10 14). 

‘ ; ; ■ ■ ' J (1030): Brit. 333,079, 



3:5700 


73/ LIQUIDS WITH Df > 1.15 

3:5700 ETHYL CHLORO ACETATE CHj.COOCjHs CtHrOsCl Beil. H - 197 


B.P. 

F.P. 

~ 1.1561 (11) 

ng = 1.42162 


144,5-1 44.9° at 764.2 nun. 

(1) — 26° (13) 

<8> 

143.8-144.2* 

(2) 

1.1520 (8) 

1.4205 

(14) 

143,7-144.2° cor. 

(3) 

1.1498 (14) 

1.4203 

(11) 

143.6° at 760 mm. 

(4) 




143.5° at 768 mm. 

(5) 

DU = 1.1573 (3) 



143° at 756 mm. 

(6) 




142.8° 

(7) 




142.6-143.0° at 750 mm. 

(8) 




142.0-142.3° at 743 mm. 

0) 




141-142.5° at 738 mm. 

(10) 




140-142° at 735 mm. 

{ID 




62 ° at 20 mm. 

(12) 





Colorless hq.; for constant-boilg. rnixt. of C with various org cpds. see Beil. Hr (191) 
or (4) (15) (16) — {For insecticidal actn. see (17); for use in re finin g of mineral oil see 
(18J.J 

{For prcpn. of 0 from chloroacetic acid (3:1370) with EtOH -f dry HC1 gas (10) cf. 
(72.5% yield (22)) or HjSO« (70% yield (23)) (19) or anhydrous MgClj (20) see indie, 
refs.; from chloroacctyl chloride (3:5235) with EtOH (5) or with triethyl orthoformate 
(1:3241) at 103-110'’ (90% yield (21)) see indie, refs,; from o,j3-dichlorovinyl ethyl ether 
(3:5540) with org. acids see (24) (25).) 

{For formn. of C from ethyl hydroxyacetate (ethyl glycolate) with PCU eee (2G); from 
ethyl ammoacctate hydrochloride with NaNOj + excess HCl see (27) ; from ethyl diazo- 
acctntc with HCl (27) (2S) or with IlgClj (70% yield (11)) sec indie, refs.; from dichloro- 
acctaldchydc monoethyl hcmiacetal (3:5310) with ale. KCN at 20* (38% yield) see (29); 
from ethyl a-chloroacctoaeetatc (3; 6207) with diethyl sodiomalonate see (30).] 

0 refluxed with IvF yields KCl + ethyl hydroxyacetate (+ some ethyl fluoroacetate) 
(31); C with Mglj in ether (32) or Kl m ale. (3) (34) or in acetone at ord. temp. (35) yields 
ethyl iodoaeetatc, h.p. 180°. [For studies on rate of reactn. of C with KI in acetone see 
(36) (37) (38); with Nal or Lil m acetone sec (38).] 
lO with AJ/JJg -h a trace of ale. 139) or with Mg -f- trace of J t ia ether (40) or (5 with 
Mg -f trace HgCij in ether (41) yields ethyl •y-ehloroacctoaccUte (3:6375), b.p. 205°; 

0 with NaCN (25) or KCN (42) yields ethyl cyanoacetate, C with ethyl sodioacctoacctatc 
gives (55-62% yield (23)) diethyl acetosuccinatc.] 

{C with 2 moles McMgOr (but not MeMgl) Jo ether gives (yield: 60% (43), 38% (44)) 

1 -chloro-2-mcthylpropanol-2 (3:7752) (note, however, that C with a large excess MeMgBr 
(4 moles) gives (40% yield (45) ) 2-methylbutanol-3 (1:6170) (3,5-dinitrobcnzoate, m.p. 
74-75*)): for rcaetn. of 0 with EtMgBr yielding <46) 3*(chIorotncthyl)-pcntanol-3 (Beil. 
1-412], with isopropyl MgCl (47), or with phenyl MgBr (3 moles) yielding (4S) chloromcthyl- 
diphcnyl-carbinot (Bed. VI-CS5] see indie, refs.] 

(For u«c of 0 with Zn (or Zn + Cu (49)) -f ketones to give by Iteformatsky reacts. (50) 
^hydroxy-esters see in flic, refs.) 

C treated with aq. benzenediazomum chloride -f NaOAc gives (15% yield (0)) ethyl 
-r-chlortv^-phcnylhydrarono-fteetoaertatc, m.p. 92 -OS* (0). 

C with MejN in at*. ale. followed by treatment with 100% hydrazine hydrate as directed 
(51) (52) gives 83-89% yield (51) betaine hydr&tide hydrochloride, (CH*)*N(CD.CH,.~ 



. 1:5700 


ETHYL CIII.0R0ACETATE 


738 


CO.NH.NHj (Girard ’b reagent for ketones), m.p. 102°. {For correflp, rcactn. URing pyridine 
instead of MejN see (62),] 

C shaken in cold with 2 vols. cone. aq. NIRO II given (53) (54) (28) (29) (78-84% yield 
(55)) chloroncctamidc, cryst. from aq., m.p. 119-120® (55), 120® (28). — 0 htd, at 100® 
for H It. with 2 moles aniline, cooled, aniline hydrochloride extracted with aq. given (100% 
yield (50)) (57) (58) ethyl anilinoacetatc (phcnylglycine ethyl ester) {Beil. X1I-470, XIIj- 
(203)], cry«t. from dll. ale. (5G) (57) or Igr. (58), m.p. 58° (58), 57-58® (57), 67° (5G), (This 
prod, on boilg. with excess aniline yields (57) anilinoacetanilidc (phcnylglycine anilide) 
[Beil. XIL55GJ, m.p. 1 10-111° (57).) — 0 htd. with aq. bcnzylamine yields (59) chloroacct- 
iV-bcnzylamide, m.p. 93.0-93.0° cor. (59). 

[0 with ethyl carbamate (“ urethane ") -f Na in dry ether as directed gives (61-57% 
yield (GO)) triethyl N-tricarboxylatc ■» N(COOC 2 lIt)a [Beil. III-28J, b.p. 140-147° at 
12 mm. (00).) 

C htd. as directed (00) with K tetrachlorophthalimidc yields tf-(carbethoxymcthyl)- 
tctrachlorophthalimidc, ndls. from CIIClj on pouring into 2 vols. MeOII, m.p. 180-181° 
(GO); 0 with Na phthalimide yields (01) tf-(carbcthoxymcthyl)phthaIimidc, m.p. 1 13— 
113° (GI); C with K 3-nitrophthaIimidc yields (02) Af-(carbcthoxymcthyl)-3-nUrophtha!i- 
-midc, ndls. from ale., m.p. 79-80° (02). 

C on hydrolysis (c.g., by boilg. 10 min. with JV/lO aq. Ba(OII )2 (14)) yields ethyl alcohol 
(1:6130) and chloroacctic acid (3:1370). (For, studies on the kinetics of hydrolysis of 
C under various conditions see Beil. Hr(101-102) and (2) (14) (63) (04) (65).J 


LIQUIDS WITH Df > 1.15 


3:5700-3:5725 


/ 54 J Troe-er Hitie, J. prakt. Chem. (2) 71, 204 Note (1905). (55) Jacob3, Heideiberger, Or a- 

Syntheses, Coll. VoL 1 (2nd ed.). 153-154 (1941); (1st ed.), 14 7- US (1932); 7, 10-17 (1927) 
{56{ Gault, m. eAiro. (4) 3, 370 (1908). {57} Meyer, Ber. 8. 1150-1158 (1875}. {58} 

BischofT, Hsusdorfer, Ber. 25, 2270 (1892). (59) Buehler, Mackenzie, J. Am. Chon. Soc. 59, 
421-422 (1937) <00} Allen. Nicholls, J. Am. Chon Soc. 56, 1409-1410 (1934). 

(61) Weisz, Lanyi, Magyar Chem. Folymrat, 39, 153-155 (1933); Cent. 1934, I 2746, C-A. 38, 
£815 (1934). (62) Sah, Ma, Ber 65, 1630-1033 (1932). (63) Sapazhinikova, J . Phys. Chem. 

W.S.S.R ) 13. 174-185 (1939), C-A. 34, 311 (194Q). (64) Anantakrishnan, Krishnamurti, 

Ptoc. Indian Acad Sci. 14- A, 270-278, 279-288 (1941) , CA 36, 1837 (1942). (65) Newling, 

Hinshelwood, J. Chem. Soc. 1936, 1357-1361. (60) Allen, Bell. Orff. Syntheses, 24, 60-61 (1944). 


3:5710 l,i,2-TWCIHORO-2-METHYLPROPANE CHj CiH^CIj Beil. I - 126 

CHr- i~CHCl 2 - \ l ~ 

hi 

B.P. M.P. 

144.5-145,4° cor. (1) -6.5 to -6.0' (1) Df - 1.2712 (1) 

145-146“ at7S2mm. <2} nf? - 1,4066 <XJ 

46-47° at 18 mm. (2) 

(For prepn. (toother with other products) from ter-butyl chloride (3:7045) + Cl 2 see 
(l), for formn. (32%) (together with 68% 3,3-diehlort»-2-inethylpropene-l) from, l-chloro- 
2-methyIpropene-l (3:7120) with Cl 2 -f- NaHCOj at 0° eee (2).J (The product described 
in Beil. 1-126 was very impure (1).} 

C on further chlorination yields (1) l,l,l,2-tetrachloro-2-metbylpropane (3:4725), 
m.p. 179°. 

0 on prolonged refluxing with di!. NaOH loses H of its chlorine (l) but the reactn. 
products were not characterized. 

3:5710 (1) Rogeru, Nelson, J . Am. Chem. Soc. 58. 1027-1029 (1936). (2) Tishchenko. J. Gen. 
Chem. {V.S.S.R ) 8, 1232-1246 (1938), C.A. 33, 4190 (1939); Cent. 1939. II 4222. 


3:5725 l,4-DICHLOROBUTENE-2 O Cl C«H«Clj Beil. S.N. 12 

HjC-CH^CH-Ah, ( 

B.P. 145° m n!? s - 1.4745 (1) 

75-76“ at 40 mm, (1) 

For this structure two geom. stereoisomers are theoretically possible but only 0 (con- 
figuration undetermined) is known. 

(For prepn. of 0 together with other products) from butadiene-1, 3 with CL, either 
directly or in CHCL, CSj, or Igr. soln. see (1) (2); the process can be controlled so as to 
yield little or no 1,2,3,4-tetrschlorobutane but rather a mixt. of C and l,2-d'ichlorobutene-3 
(3:5350) in the ratio 1:2 (1) (2): for prepn. of 0 from 1,2-dichlorobutcne-S (3:5350) via 
allylic transposition in pres, of metal halide cat (3) such as AiClj (4) see (3) (4).] 

C does not (t) rcarr. to l.S-dschlorobutcne-3 (3:5350) even on htg, at DO 9 in a a t. 

C on htg. at 90° with 2 pts. solid KOH loses HC1 yielding (1) l-cblorobutadiene-O 
(3:J7210), b.p. 85° (i), 

C on htg. in ale. with Zn duat yields (1) butadiene-1,3. 

£ with CL yields mainly (1) the solid form (m.p. 72 9 ) of 1,2.3,4-tetrachlorobutaue 
(3:1700). 

£ on oxidn. with dil. ale. KMnO* or with Oj followed by aq. gives <i) chloroacetic acid 
(3:1370). 



3:5725-3:5745 DIVISION B ( SECTION .1 


740 


8:5725 (l) Muskat, Northrup, J. Am. Chem. Soc. 52, 4043-4055 (1930). (2) Muskat (to du 

“ * . " i{3) I, G. Farbon- 

• (1039); Nicodomus, 

licodemus (to I.G.), 


3:5735 £-CHLOROETHYL ACETATE C4H7O2CI Beil. H - 128 

C1.CH 2 .CH 2 .O.CO.CHj IIi-( 57) 

n 2 -(i30) 

B.P. 145” (1) = 1.1455 (2) n|? - 1.4234 (2) (3) 

142-144° at 743 mm. (2) 

142.4-143.8° at 733 mm. (3) 

Colorless oil, insol. aq. 

[For prepn. from 0-chloroethanol (3:5552) by actn. of AcCl (90% yield (4), 82% yield 
(5))see (4) (5) (6);byactn.of AcjOat 110° see (7); for prepn. from ethylene oxide (I : G105) 
+ AcCl see (3) (8); for prepn. from ethylene glycol diacetate (1:3511) + HC1 4* ht. + 
pressure see (9); for prepn. from ethylene + Cl 2 + AC2O see (2) (10); for prepn. (95.5% 
yield (11)) from d i - (0-chl or oethyl ) sulfate + NaOAc + AcOII see (11); for still other 
misc. methods see Beil. II-128.] 

[For study of reactivity toward KI in acetone at 50° and 60° see (12) ; for study of pyrolysis 
(to vinyl chloride) see (13); for conversion to ethylene oxide (1:6105) by treatment with 
alk. see (14) (15).) 

C htd. at 100° for 5 hrs. with thiourea (1 mole) gives 100% yield of (S-(/3-acetoxycthyl)* 
isothiourea hydrochloride, cryst. from mixt. of ale. -f acetone, m.p. 136-137° (17). 

0 on hydrolysis yields 0-chIoroethanol (3:6552) + AcOH. [For study of hydrolysis 
by Nf 10 HC1 see (16).] 

© N-(0-Acetoxyethyl)tetrachlorophthaUmide: pi. from CHCI3 poured into 2 'vola. 
MeOH, m.p. 168-169° (18). [From 0 + K tetrachlorophthalimidc (18).] 

3:5735 (1) Simpson, Ann. 112, 149 (1859). (2) Baum, Vogt, Ilcnnion, J. Am. Chem. 80 c, Cl, 

1458 (1939). (3) Gustus, Stevens, J. Am. Chem. Soc. 55, 383 (1933). (4) Bogert, Slocum. 

J. Am. Chem. Soc. 4C, 706 (1924). (5) Blicke, Blake, J. Am. Chem. Soc. 53, 1018 (1931). (0) 

t* , . r. - — “-*-*• . - (8) Altwegg, Landrivon, 

man (to Dew Chem. Co.). 
720, Feb. 3, 1937; C.A. 31, 

<1040 vi VO!)- 

(11) Suter, Evans, J. Am. Chem. Soc. CO, 637 (1938). (12) Conant, Kirner, Huasey, J. Am. 

Chem. Soc. 47, 498 (1025). (13) Bilger, Hibbert, J. Am. Chem. Soc. 58, 825 11930). (14) Britton, 



3:5745 2, 2-DICHLORO ETHANOL-1 Cl CjH^OCb , Beil. 1-338 

(0,/3-Dichloroethyl alcohol) ^ *r- 

i 2 Ij— 

1 

B.P. 140° (1) D? 9 = 1.410 (2) rtf' 3 - 1.4752 (2) 

140-145° (2) 

Colorless liq.J sparingly sol. aq., sol. ale. or ether; volatile with steam. 
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[For prepn. of S from ft^-dichloroacetaldehyde (3:5180) with Al(OEt)j in aba. ale. {2} 
or with diethylzinc followed by aq. (1) see indie, refs.] 

C reduces NET«0 H/AgN0 3 (1J (2). 

C on ojddn. with HNOj yields (1) dichloroacetic acid (3:6208). 

3:5743 (1} Delacre, Jahresber. 1887, 1247. (2) Boeselceo, Tellegen, Pluaje, Rec. irav. chim, 57, 

75-76 (193S) 


1:5750 1.1,2,2-TETRACHLOROETHANE 

CljCH — CHCI 2 CjHjCU Beil, I - 86 

(Acetylene tetrachloride; 



If (25) 

aym.-tetrachloroethane) 



If (65) 

B.P. 

F.P. 




147° cor. 

(1) -44° 

(17) Df ~ 1.5881 (12) 


14(5.2-140.8° —43.8° 

(4) 

1.5869 (19) 



at 760 mm. (2) 

(5) 

(20) 


146.35° 

(3) -43.5° 

(18) 

1.58658 (5) 


146.3° 

at 768 mm. (17) —42.5° 

(6) 


- 1.501 (21) 

146.25° 

(4) 

(18) 



140.3-140.7° cor. 


JDf ■= 1.5966 (2) 

ri£? » 1.49509 (22) 


at 756 mm. (20) 


1.59 457 (5) 

1.4947 (13) 

140.20° 

at 760 mm. (5) (6) 


1.5943 (9) 

1.49419 (8) 

145.0° 

(7) 



1.49415 (2) 

145.2° 

at 748 mm. (8) 



1.4940 (9) 

14G.2° 

at 737 mm. (9) 




145-140° 

at 763 mm. (10) 



n\? s - 1.49490 (23) 

145.0° 

(11) 




144.7° 

at 751 mm. (12) 



tto “ 1.49559 (24) 

144.5° 

(13) 




144.0-144.8° (14) 


D\* - 1.60255 (5) 

*0 - 1.4967S (5) 

143.5-144 

(15) 


1.6015 (12) 


140.6° 

at 676 mm. (12) 




130.0° 

at 694 mm. (12) 


For D\ from -21° 

For nj from 13-25° 

130.0° 

at 602 mm (12) 


to 128° see (17). 

see (11). 

125.3° 

at 436 mm. (12) 




120.5° 

at 372 mm. (12) 




115.0° 

at 313 mm. (12) 




108.0° 

at 252 mm. (12) 




102.0° 

at 203 mm. (12) 




00.0° 

at 132 mm. (12) 




80,0° 

at 89 mm. (12) 




C2.0° 

at 45 mm. (12) 




55.5-56.3 

“at 31 nun. (16) 




55° 

at 17 mm. (12) 





Note: Care must be taken not to confuse C with tetrachloroethylene (3:5460) or with 
1,1,1 ,2-tetr achl orocthanc (uasym.-acctylene tetrachloride (3:5555)). 

Colorless Jjq. with odor similar to that of chloroform. — {For vapor press, of C at intervals 
over range 20-M5 0 see (25); for study of thermal conductivity see (20).] 

C is very spar. sol. aq.: e.g,, 100 g. H,0 at 20® dis. 0.288 g. C; at 55-56° dis. 0.33C g. 
C (27); 1 g. C is sol. at 25° in 350 g. aq. (101); for soly. of H*0 in C at 0°, 25°, and 30° ns 
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detd. by Karl Fischer reagt. see (28). — C is easily volatile with steam (for use in detn. 
of HjO see below). 

MISCELLANEOUS PHYSICAL PROPERTIES 
[For soly. in C of dry gaseous HC1 (14) (15), HjS (14), or Oz (29) see indie, refs.; for 
soly. in C at 11-25“ of I 2 (30) and use of such solns. in detn. of iodine number (31) see indie, 
refs.; for adsorption by activated carbon of I 2 from solns. in C see (32).] 

[For study of influence of vapors of C 6n the explosion limits of mixtures of air with 
hydrogen (33), acetylene (33), methane (33) (34) (35), or carbon monoxide (33) (36) see 
indie, refs.) 

[For prepn. of and comparison with C of sym.-dideuteroiotetrachloroethane, CfeCfD).- 
C(D)Cli, see (9).] 

Binary systems contg. C. [For f.p./compn. data and/or diagrams on systems C 

1.2- dichloroethane (ethylene dichloride) (3:5130) (18); C + 1,1,2-trichloroethane (3:5330) 
(18); 0 + pentachloroethane (3:5880), eutectic, f.p. -73°, contg. 40.1% C (18); C ri- 
ds -dichloroethylene (3:5042) (37); C + trans-dichloroethylene (3:5028) (37); C ■+■ p- 
dichlorobenzene (3:0980) (38); C + 1,2-dibromoethane (ethylene dibromide) (18); C + 

1.1.2.2- tetrabromoethane (acetylene tetrabromide) (18); C + succinonitrile (18); or C + 
succinic acid (1 : 0530) (18) see indie, refs. — For study of system C •+- naphthalene (1:7200) 
at 30° under press, up to 1000 atm. see (39).] 

C with various org. cpds. forms binary azeotropes [e.g., C with anhydrous formic acid 
(1 : 1005), forms a const.-boilg. mixt., b.p. 99.25° at 760 mm ., contg. 32 wt. % C (40): note 
that C with AcOH (1:1010) does not form a const.-boilg. mixt. (41) (the data listed by 
" Int. Crit._Tables ” for such an azeotrope is actually for the mixt. AcOH •+- tetrachloro- 
ethylene); C with propionic acid (1:1025) forms a const.-boilg. mixt., b.p. 140.4° at 760 
mm., contg. abt. 40 wt. % C (12)j for other azeotropes see Beil. Il2-(56). — Note that no 
record of formn. of azeotropes of C with MeOH or EtOH can be found.] 

Ternary systems contg. C. [For soly. data and diagrams of Bystem C + acetone (1 : 5400) 
-f aq. see (43).] 

USES OF C 

G is widely used in industry as a solvent and as an intermediate in the manufacture of 
various other chlorinated solvents, notably trichloroethylene (3:5170); for additional 
examples of special uses see also below. 

C is frequently employed as solvent in certain types of Friedel-Crafts reactions or phthalic 
anhydride condensations Ifor study of use of C as solvent in Friedel-Crafts condensation 
of phenol with high-mol.-wt. acyl chlorides see (44)]. 

[For use of C as swelling agent for rubber (45), in prod, of films from rubber hydrochloride 
(46), in prod, of cellulose acetate by pptn. from C with hydrocarbons (47) (note that 
acetylcelluloses give with C crystalline addition prods. (48)), together with aliphatic mono- 
hydric ales, as solv. for cellulose alkyl ethers (49), in prepn. of transparent cellulose acetate 
plastics (50) see indie, refs. — For soly. of various polymers in C see (56).] 

[For use of C as catalyst in condensation of phenol with formaldehyde (51) or furfural 
(52) see indie, refs.] 

[For use of C with petroleum naphtha as a dry-cleaning fluid (53), for use of C as a rust 
remover (54), as means of removing mud barriers in oil wells (55), or as an immersion 
fluid in opt. Ciystallog. (21) see indie, refs ] 

[For use of C (57) (58) or stable aq. emulsions of C (59) as weed killers see indie, refs.] 
jFor studies of use of C in detn. of theobromine in cacao see (60) (61) (62) (63).] 

(For use of C as anti-moth prod. (64), as a component of insecticides (65), together with 
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CS 2 and chlorobenzene (3:7903) ss insecticide (66), or together with 20% trichloroethylene 
(3:5170) as a fumigant and insecticide (67) sec indie, refs.) 

(For Btudies on antiseptic, bactericidal, and disinfectant action of C see (63) (69) (70).] 

C is also employed for the detn. of HsO by distillation; note that besides being non- 
inflammable C is also much denser than water which for some applications of this method 
is advantageous. — (For general discussion and examples of this procedure see (226) (70) 
(71) (72) (73) (74) (75); for comparison of results with those obtd. by oven drying see 
(76); for application to detn. of H 2 O in liquid and solid fuels (77) (78), in glycerol (79) 
(80), in liquid glue (81), in cereal (82), in dried apples (S3), in cooking salt (S4) see indie, 
refs.] 

TOXICITY AND PHYSIOLOGICAL ACTION OF C 
C is the most toxic of the group of chlorinated hydrocarbons (85) and produces marked 
pathological alterations in gastrointestinal tract, liver, and kidneys. — (Detailed discussion 
of this aspect of C is beyond the scope of this treatment except to cite references (229) 
(227) (232) and (85)-(99), inch (note that articles on this topic prior to 1930 are omitted).) 

(For discussion of fate of C in body see (100). — Note also that C (in 6harp contrast to 
the closely related tetrachloroethylene (3:5460)) has no efficacy as anthelmintic for hook- 
worms (101).] 

[For actn. of C on ale. fermentation see (102) (103); for actn. on invertase see (104).] 
DETERMINATION OF C 

Some methods for the detD. of C involve conversion of all of its halogen to chloride ion 
and subsequent volumetric or gravimetric detn. of the latter; e.g., for methods based on 
initial pyrolytic decomposition see (105) (89) (106) (107); for methods based on debalogena- 
tion of C with Na 4- cthanolamine in dioxane see (108) (230) (note that use of Na in liq. 
NH 3 causes some cyanide formn. (109)). — For detn. of C by means of elimination of 
1 HC1 with cold ale. KOH see (110). — For detn. of C by means of the Fujiwara color 
reactn. with NaOH/pyridine see (111). — Note that C does not respond to the R + H 
" Tri-Per-Analyzer ” (a recording ultra-violet photometer) (112). — For further comments 
on detection of C see below under color tests. 

PREPARATION OF C 

G is one of a large family of “ chlorinated solvents ” now available from industrial 
sources. — The most-studied method of prepn. is that from acetylene by controlled addition 
of chlorine, although variants of this method are employed and other starting prods, (see 
below) arc sometimes used. — C is also obtained as a by-prod, of the manufacture of the 
comml. mitt. (3.5030) of the two stereoisomeric 1,2-dichloroethyIenes, eis (3:5042) and 
Irons (3:5028), 1,1,2-trichloroethanc (3:5330), etc. 

From acetylene by addition of chlorine. Under suitable controls to avoid explosion 
and with the assistance of a wide variety of catalysts C is manufactured from acetylene by 
reaction with CI 2 . — (For a concise renew o! the general nature and difficulties of this 
general method sec (H3).) 

(For important general articles on this synthesis see (114)-(122) inch — For examples 
of patents employing this method gee refs. (123)-{13S) inch; for special test of Ger. 204 833 
(131) sec (118) (120); for test of Ger. 154,677 (133) see (119) (120).) 

From acetylene by other means. (For prepn. of C from acetylene with excess SbCI, 
(139) (234) with SbCIj -f SbCl s (140), with NOC1 (4 moles) at 350° (141), with aq. NaOCI 
solo. (142), with SjCb + Fe powder in cold (143) (144) see indie, refs.) 
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From ethylene. [For formn. of C from ethylene + CI 2 (as by-prod. of prepn. of ethylene 
chlorohydrin (3:5552)) (145), from ethylene 4* Cl 2 (a 3 by-product of prepn. of 1,1,2- 
trichloroethane (3:5330)) (146)_(147), from ethylene + Cl 2 (as by-prod, of a three-part 
process for combined prepn. of C 4* ethyl chloride) (198) see indie, refs. 

From dichloroethylenes. (For prepn. of C from cis-dichloroethylene (3:5042) in vapor 
phase at 95° in light of 4360 A with Cl 2 (in absence of 0 2 ) (149), or in liq. phase with SO 2 CI 2 
(1 moles) in pres. of trace of dibenzoyl peroxide refluxed 3 hrs. in dark (85% yield (150)), 
see indie, refs.] 

(For prepn. of C from frans-dichloroethylene (3:5028) in vapor phase at 80-95° in light 
of 4358 A with Cl 2 see (151).] 

[For prepn. of C from ord. mixt. (3:5030) of both stereoisomeric dichloroethylenes with 
Cl 2 (13) in light of 4360 A (152) see indie. refs.J 

From trichloroethylene. (For formn. of C (together with other prods.) from trichloro- 
ethylene (3:5170) + AlCls 4* HC1 gas at 50° see (153).] 

From 1,2-dichloroethane (ethylene (di)chloride). [For prepn. of C from ethylene 
(di)chloride (3:5130) with Cl 2 (148) in u.v. light see (154).] 

From miscellaneous starting points. (For formn. of C usually together with other prods, 
from dichloroacetaldehyde (3:5180) with PCI 5 (1), from “ 0-chloro vinyl iodochloride ” 
(C1CH=CH.IC1 2 ) on warming (16), from l,l,2-trichloro-2-iodoethane on distn. at ord. 
press. (165), from 1,2-di-iodoethyIene with Cl 2 (156), or from 1,1,2-trichloroethane (3:5330) 
with Cl 2 + AICI3 at 70-80° (231) see indie. refs.J 

STABILIZATION OF C 

[For patents on stabilization of C by addition of small amts, of phenols, aminophenols, 
etc. (157), or by addn. of less than 0.1% alkylamines (158) see indie, refs.] 

CHEMICAL BEHAVIOR OF C 

Pyrolysis without catalyst. C on protracted reflux (20 days (159)) or teebn. C on 
repeated distn. (160) leaves a residual high-boilg. fraction (“ Tetranachlauf ") consisting 
mainly of 1,1,2,3,4,4-hexachlorobutane (3:3155), ndls. from ale., m.p. 107° (159) (160), 
presumably formed by elimination of 1 Cl atom from each of 2 moles of C. — (C htd. in 
s.t. at 300° for 15 hrs. yields (139) trichloroethylene (3:5170); C in s.t. at 360° for 100 hrs. 
yields (139) hexachlorobenzene (3:4939).] 

Pyrolysis in pres, of various catalysts or HC1 acceptors. C on suitable htg. particularly 
in the pres, of dehydrobalogenating catalysts or acceptors of the hydrogen chloride formed 
loses 1 mole HC1 yielding trichloroethylene (3 : 5170). (For elimination of HC1 by chemical 
means such as alk., NH 3 , etc., see below.) 

(E.g., C over pumice at 700° (161), over pumice contg. Cu 2 (P 0 4 )3 at 450-500° (162), 
over Th0 2 below 390° (163) cf. (164), over BaCl 2 at 300° (165), over bone chax at 300-310° 
(166), over activated carbon at 200-300° (167), 260° (168) (note yield diminishes with 
increasing temp. (233)) or 500° (169), or over suitable cat. (148) loses HC1 yielding tri- 
chloroethylene (3:5170). — Note also that pure C on long exposure to u.v. light loses HC1 
bimolccularly yielding (159) 1 , 1 ,2, 3 ,4,4-hexachlorobutene-2 (3:1945), m.p. 80°.] 

[C 4- acetylene over cat. at 250° loses HQ yielding (167) trichloroethylene (3:5170) + 
vinyl chloride (3:7010); G with MeOH over ALO 3 at 280° loses HQ yielding (170) tri- 
chloroethylene (3:5170) 4- methyl chloride (3:7005).] 

Dehydrogenation. (S with air over pumice contg. CuCl 2 at 430-450° (171), or with 
Cl 2 over activated carbon contg. CuCI 2 at 300-320° (172 ) , or with hexachloroethane (3 : 4835) 
over cat. at 200-400° (173) loses its two hydrogenations yielding tetrachloroethylene 
(3:5460).] 
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(Partial) dehalogenation. (C with Hg over Ni at 300-320° (174), or C with Fe or AI -f 
aq , (175) (176) or Zn + aq. (176) (177), or C with acetylene over hydrogenating cat. 
(such a a NO on activated carbon at 350° (178) preferably ia prea. of aq. vapor (179) or 
on electrolytic reduetn. in pres, of ZnCl 2 (235) (236) loses 1 chlorine from each carbon atom 
yielding a imxt. (3 : 5030 ) of the two stereoisomeric 1,2-dichloroetbylenes. — Note that 
C with Zn m ale. yields (180) acetylene.] 

Oxidation. [0 with air in ultra-violet light yields (181) (182) dichloroacetyl chloride 
(3 *5290) (or in pres, of aq. dichloroacetie acid (3:6208)), accompanied by small amts, of 
oxalic acid and an octachlorobutane, m.p. 81°. (Note also that pure C on long exposure 
to u.v. light los63 HCl bimolecularly yielding (159) I,I,2 l 3 p 4,4-hexachlorobutene-2 (3; 1945), 
m.p. 80°. )1 

{For behavior of C with C1O3/H2SO4 (183) or over hot CuO (184) see indie, refs.] 
Behavior with Halogens 

Fluorination. {C with F2 gas at 50° for 14 hrs. gives (IS5) 1 -fluoro-1 , 1 ,2,2-tetrachloro- 
ethane, b.p. 115.5-116.5°, Df - 1.6218, ni? = 1.4487, and l,2-difluoro-l,l,2,2-tetrachloro- 
cthane, b.p. 92-93°, m.p, 24-25°, together with various other prods. — For fluorination 
of C with SbF a + SbCl 5 see (186)).] 

Chlorination. (C with Clj (139) in CCI4 eoln. (187), in u.v. light (188) or X-radiation 
(189), or over activated carbon at 300-400° (190) ( 191), or m liq. phase at 60-70° (192), or 
with Fe at 20-80° (192), or with AICI3 at 20-100° ( 192), or under reflux at 120° (80% yield 
(193)), or C with anhydr. FeClj on htg. in e.t. (194), or even C with aq. bleaching powder 
(192) yields hexachloroethane (3:4835).] 

Behavior with 

C with fumg. H 2 SO< {65% SOj) in pres, of HgSOi at 50-60° readily gives (IDS) (yields: 
70-73% (195), 32% (196), 30% (197)) glyoxal sulfate, 0 2 S0 2 CH— CHOzSO*, {Bed. | r 
(818)], ndls. from CISOjH, m.p. 176-177° (198), ndls. with 1 AcOH, m.p. 121-122° from 
AcOH, the solv. of crystn. being lost completely in vac. over NaOH (199). 

Behavior with Alkaline Reactants 

C under influence of many alk. reactants loses 1 mole HCl; this reactn. is used for the 
manufacture of trichloroethylene (3:5170) (sec also above under pyrolysis of 0) and abo 
by titration of the HCl or estimation of chloride ion formed as a diagnostic test for C (sec 
below) 

0 on htg. with aq. alk. or alk. carbonates (200) in pre3. of tetraethylene glycol as promoter 
(22S) or with aq. Ca(OH)* or alk. carbonates (200) (201) (234) (114) (for test of Ger. 
171,900 (200) see (202) (120)), or C with ale. KOH (203) cf. (122) or ale. NaOEt (203), 
loses 1 mole HCl yielding trichloroethylene (3:5170); note that in use of ale. alkali, distn. 
gives the const.-boilg. mixt. of EtOH with trichloroethylene, b.p. 70-71% from which latter 
is separated by washing with aq. and subsequent drying over CaCl 2 (203). 

C with EtOII/ NaOH or EtOH/NaOEt (204) cf. (205), or C with 1 N EtOH /KOH in 
xylene (110), instantly and quant, splits out 1 HCl at room temp.; note that this does not 
occur with cis-dichlorocthylene (3:5042), Ira ns-dichloroethylcne (3 : 5028), trichloroethylene 
* (3:5170) or tcirachloroethylcne (3:5460), chloroform (3:5050), or carbon tetrachloride 
(3:5100), but does occur in analogous fashion with pentachloroethane (3:5SS0) (110). ~~ 
(For rate of reactn. of C with KOH in 95% EtOH at 90° see (206).] 

Note, however, that £ m acetone with excess standard alk. refluxed 3 hrs., then residual 
alk. titrated back, uses 5 equivalents of alk. (207); this surprising result is presumably to 
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be attributed to hydrolysis of C to glyoxal followed by disproportionation of latter to sodium 
glycolate; cf. (20S). 

C with solid KOH on htg. yields {203} dichloroethylene (3:5030), trichloroethylene 
(3:5170), tetrachloroethylene (3:5460), together with a spontaneously inflammable gas 
which may be chloroacetylene (3:7000). — C with anhyd. KOH in xylene at 80° under Nt 
gives {209} a little di chloroacetylene (3:5010) (may be carried out as a lecture experiment 
{209)). 

Behavior of C with NHj and Amines 

[0 with excess NH3 gas in pres, of aq. {210), or with aq. NHjOH htd. under press. (210) 
(120), or with bq. NH3 at —40° {211} (212), or with dry pyridine on reflux (182) loses 
HC1 giving (yields: 92% {211) 92-96% (210)) trichloroethylene (3:5170).] 

[C htd. with aniline + aq- Ca(OH)2 at 140-190° under press, yields (213) a mixt. of 
the* calcium salt of AT-phenylglycine and AT-phenylglycine anilide, cf. (122); since this 
reaction really involves conversion of C by loss of HC1 to 1,1,2-trichloroethylene (3:5170) 
and reactn. of latter with aniline see 3:5170 for details.] 

C with excess phenylhydrazine on stdg. at ord. temp, evolves N2, ppts. phenylhydrazine 
hydrochloride, and yields CeH* (110); the full mechanism of this behavior seems never 
to have been established, but the same three prods, are also similarly obtd. from penta- 
chloroethane (3:5SS0) and hexachloroethane (3.4S35). , 

[For rate of reactn. of C with piperidine in 95% EtOH at 90° see {206).] 

Behavior of C with Metals 

[For survey of action of C on various common metals (214) (215) in pres, of moisture 
(223) see indie, refs.] 

C with Na or K or their alloys may (like many other polychloro compounds) explode 
under certain conditions (for extensive studies of this behavior including sensitivity to 
mechanical shock see (216) (217)]. 

Behavior of C with Metal Salts 

fC with A1CU at 110° undergoes partial rearr. {218) to the isomeric 1,1,1.2-tetrachloro- 
ethane (3:5555). — C with freshly prepared anhj’d. AlBr3 on htg. below b.p. of C yields 
(219) 1,1,2,2-tetrabromoethane (acetylene tetrabromide) [Beil. 1-94, Ii-(30), Ir(66)]-I 

C with N/ 15 AgNOj in 95% EtOH shows no reactn. even after 12 hrs. at 90° (206) cf. (SO). 

MISCELLANEOUS 

]C does not react with excess Hg di-p-tolyl (220). — C with excess CgHsMgBr yields 
1 , 1 ,2,2-tetraphenylethane [Beil. V-739, ^-(371 ), Y r (673)] (221) cf. (222).] 

COLOR REACTIONS OF C 

® With cydopentanol (1:6412). C (1 drop) with cyclopentanol (2 ml.) + trace solid 
NaOH, boiled 25 secs., cooled, acidified with. AcOH or 85% HjSO*, stood 1 min., shaken 
gives (224) green color. [Note that this same response is also shown by 1,1,2-trichloro- 
ethylene (3:5170) but not by methylene dichloride (3:5020), CHCI3 (3:5050), CCL, 
(3:5100), ethylene dichloride (3:5130), pentachloroethane (3:5SS0), cw-(3:5042) or 
frana- (3:502S) 1 ,2-dicbloroethylene, or tetrachloroethylene (3:5460); for sensitivity 
for C see (224).] 

With pyridine 4- NaOH (Fujiwara reagt.) [For detn. of C with Fujiwara reagt. see 
(111); for relative sensitivity of Fujiwara reagt. to C as compared to CHCI3 (3:5050), 
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CC!t (3:5100}, 1 , 1 , 2 -tfichloroe thane (3:5330), trichloroethylene (3:517Q), and tetra- 
chloroethylene (3:5460) see (100}-I 

With NHiOH/CuCI. Note that C with NH<OH/CuCI does not give blue color within 
5 min. (225) (dd. from pentachloroethane (3.5830) q.v.). 

3:5550 (l) Paterae, Pisati, Gate ehtm. t lal. i, 463-464 (1871), J ■ prakl. Chem. (2) 4, 175-178 
<18711 (2) Mathews, J. Am. Chem Soe. <8, 560 (1926), (3) Lee at, Rec. trail, chim. 45, 62-1, 

v \ «« .«;• * 1 ( 1 ( 1 , 27, 33-1-343 (1914); Cent. 1914, 1 

j ■ ■ “ \ • 774 (1926) (0) Timmermans, Bull. 

I . ’ phys iL. Chem. Ill, 469 (1924). (8) 

•• ' ». •' ) Breuer, J. Am. Chem. Soe. 58, 1290 

■ ■ ■ * I (12) Hetz, Rathroann, Chem. Zlg. 

•; , ’ •• ■ ■ ' . ' hem. 3, 53 (1938). (14) Bell, /. Chem . 

I ;; .■ . opart 10, 5-16 (1935). (16) Howell, 

} . anorp. allgem. Chem. 101, 59 (1917). 

• • *- *’ soc. chtm Hdg. 40, 506-507 (1931). (19) Walden. Cloy, 

, (20) Walden, Swione, Z. physil, Chem. 82, 281 (1913). 

i 482-483 (1929). (22) Eckart, Brennstoff-Chem. 4, 24-25 
Jotton, Mouton, Ann. chim. (8) 28, 236 (1013) (24) Veley, 

p roc Boy. Soc. London, B-82, 217-225 (1910). (25) Nelson, Ind. Eng Chem. 22, 971 (1930). 
(26) Bates, Hazzard, Palmer, Ind. Eng Chem. 33, 375-376 (1941). (27) van Arkel. Vies, Rec. 
Iran. chtm. 55, 410 (1936). (28) Staverman, Rec. Iran . chxm 60, 836-MI (1941); Cent. 1942, 
’ **►'» cl ‘ nm «*•»<? /<«*«' f‘>nt ««<■" p fleiderer, Z. anorg. ollgcm. Chem. 124, 68 (1922), 
i .■ • allgem. Chem 137, 87-90 (1924). 

103, 219 (1921/2). (32) Trividic, Rep. gin. col- 
i lit. ■() Jorissen, Meuwisscn, Rec Iran, chtm 44, 132- 

140 (1925) (3i) Coward, Jones, Ind. Eng Chem. 18, 970-974 (192C). (35) Jorissen, Velisek. 

Rec Irav. chim 43, 8 5-86 (1924). (36) Langen van Act Valle. Bee. trap chim. 48, 201-219 (1929). 
(37) Timmermans, Ball toe chtm , Bdg 36, 187 (1927). (38) Timmermans, Bull. soe. chim. 
Bely 43, 633 (1934). (39) Cohen, deMeester, Moesveld. Z. physik. Chem. 114, 321-333 (1924); 
108, 104-107 (1924); Rec. trap, chim ■ 42, 779-783 (1923). (40) Lecat, Ann. soc. set. Bruxelles 
48, 1, 119. 122 (192S). 

(41) Lecat, " L’Azeotropism,” 1918, p. 68 (42) Lecat, Ann. toe. set. Bruxelles 49, 21 (1929). 

(43) Othmer, White. Trueger, Ind Eng Chem 33, 1242-1247 (1911). (44) Ralston. Ingle. 
McCorkle, J. Org Chem. 7, 457-461 (1942). (4f* ~ 4 - »_ ■ ' - 

9819, 9999-10003 (1919), Cent ^ 1919, IV 413-4 S I 1 ; ■ 

‘ ' iv , i 1 

. . '* ■ ‘ *• ‘ (49) Stinchfield 

■ 17. 341 (1923). 

. ' " “ J; Cent. 1926, II 

137; C A. 20, 1522 (192C). 

(51> StcindorS, Balls (to MX B.) t Ger. 365,286, Dec, 14, 19*2; Cent. 1923. II 922; not in 
C..4. (52) Bat eh to Geselischaft, Austrian 86.764. Dec. 27, 1921; Cent. 1922, IV 714, not in 
C.A. (53) Youtz (to Standard Oil Co.), U-S. 2,031,145, Feb, 18, 1936, Cent. 1936. II 898; C.A. 
30, 2408 (1936). (54) Boynton, U.S 1,715,589, June 4, 1929, C A. 23, 3783 (1929): French 
< I-'’’ 71. 


1 ■ - I • I ■ 

Chem Soc . Agron. 33, 759-761 (1941), C.A. 35, 7637 (1941). (59) Elston (to du PontCo.), 
VS. 2,140,519, Dec. 20, )D38; Cent. 1939, 1 3247; C A. 33, 2648 (1939). (60) Humphries, Ann. 
Rept. Cacao Research 8. 38-39 (193S); Cent. 1939. II 3355, C A. 34, 588 (1940). 

(61) McDonald, 6th Ann. Kept. Cacao Research 1936, 43-44; Cent. 1937, II 3253; C.A. 32, 
969 (1938). (02) Wadsworth, Analyst 47, 152-163 (1922), Cent. 1922, IV 174; C.A. Ifi. 1095 
(1922). (63) Wadsworth, Analyst 46. ^2-37 (1921); Cent- 1921, II 907; C.A, 15, 1170 (1921). 
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a. (To) 


• ' 1 . , C 'hen. 

ZlQ. oa, uua (ia*:9). (<•!> van der (\ erth, 0 hem. Ztg. 52, 23-24 (192S). (74} Lepper. Z. Cder- 
euch. Lebemm. 59, 7Q-S1 (1930). (75) Lundin. CJxm. Ztg. 55, 762-763 (1931). {76} Mmger. 
Landjc- Jahrb. ScAireti 45, 625-632 (1931); Cent. 1932, I J2$7; CM. SS, 4006 (1934). (77} 
Tausx, Runun. Gas u. Wasser/ach, 71, 417-120 (192S); Cent. 1925, 1 3019; CM. 22, 2651 (19*5). 
{78} Friedrichs, Chem. Ztg. 53, 2S7 (1929). (79) Berth, Chen. Ztg. 51, 975-976 (1927). (SO) 
Riesener. Kessen, Chem. Ztg. 52, 243-244 (192S); Cenl 1928, II 1052. 

<St} Kinsman, Ind. Eng. CUm. IS, 93-9-1 (1926). (S2) Tucker. Burke, Analyst 60, 663-667 
(1935). (S3) Pritxker, Jungkunz. Z. Untersuch. Lebensm. 57, 520-524 (1929). (Si) Pritrier. 
Jungkunx, Mitt. Lebensm. Hyg 20, 65-69 (1929); Cent. 1929, II 609; CM. 24, 1315 (1930). (S5) 
McConnell. J. Am. Med. Assoc- 109, 762 (1937). (SG) Forbes, Brit . Med. J. 1943, I 348-350; 
CM. 37, 435 (1943). (S7) Schr^nder, Anh. Geverbepalh. Geurrbehyg. 7, 109-116 (1939); Cet-i. 
1939, U 1231; not in CM. (SS) Freitag. Rayon Text. Monthly IS, 543-515 (1937); Cent. 1937, 
II 3928; not in CM. (89) Gasp, Bull. trot. soc. pharm. Bordeaux 75, S7-101 (1937); Cent. 193', 
I 5006; C.A. 32, 3017 (193S). (90) Burgi, TTion. Uin. Woehschr. 49. 1545-154S (1936),* Cent. 
1937, 1 3515; not in C~ 4. 

(91) B:irsoum, Saad. Quart. J . Pharmacol 7, 205-214 (1934); Cent. 1934, II 2550; CM. 2S, 
6191 (2934). (92) Zangger, Sammlung YcTy\fhingsJ5lU~ ~ " * * ’ 

I 1415; not in Ca. (93) Lejeune, Arch. Gexeeibepath. t • , . 

II 279; not in Ca. (94) Midler, AreA. Gnrerbepaih. G ** ■ , 

II 1449; not in CM. (95) Zollinger, ArcA. Getcerbepa 

1931, II 1450;.not in CM. (96) Lut*, Arch. Gewbep ■ ■ 

1931, I 2639; not in CM. (97) Zangger, Before is. rned. . i 

(1931); not m Cent. (98) Zangger, Schtrds. med. Woehschr. 61. 74S-76I (1931); CM. 26, 3050 
(1932); not in Cent. (99) Lutr, Z. angetr. Chem. 43, 807 (1930). (100) Barrett. Cu nnin gham. 
Johnston, J. Ind. Hyg. Toxicol 21, 479-490 (1939). , 

(101) Wright, Schaffer. Am. J. Byg. 16, 374-380 (1932). (102) Mameli, Mossini. (Horn, 
chin. ind. applicata *' - ‘ ’ 

Biochem. Z. 118, 12« 

Arch. bid. 2, 71-80 

(105) Winteringhan: > ■ 1 « ■ 

Ind. Eng. Chem., A 
19, 474-485 (1937) 

1951 (1943). (109) ‘ * 

Analyst 39, 3S5-3SS (1914). 

(ill) Barrett, J. Ind. Byg. Toxicol 18, 341 (1936). (112) Hanson, Ind. Eng. Chem., Anal. 
Ed. 13, 119-123 (1941). (113) Thorpe, Whitely, “ Dictionary of Applied Chemistry," 4th ed. 
(1937), 1, 9S-99. (114) Klebanskii, Gosvdarst. Inst. Prikladnoi Khim., Shamil: Statei 1919- 
lOai, 35ft-3!g& (1-93.9 V. CA. 36, 252.1 (1342^ (,U5\ FarowkiL, Maroile*. Daxuidora.. Trans. 
State Inst. Applied Chem. (UJSE.R.) 24, 47-54 (1935); CM. 29, 7271 (1935). (116) Suknerich, 
Khomutin, Trans. State Inst. Applied Cheat- (1/.S.8-R.) 24, 54-66 (1935); CA.. 29, *271 (1935). 


.... . - • * — 931); Cent. 1931, II 23S5; CM. 26, 79 (1932). 

7, No. 1, Sci. Pt- 12-35 (1932); Cent. 1933, 

1 < , 261-266 (1932). (122) Langguth, Chim\e_& 

Industrie 25, 2* '**“**' »»•»*»» - '* " " ~ ' ~ «’ 

Cent. 1936, I ■ 1 * . ’ * • 

27, 3941 (193, 

CM. 26, 510E . ' ’ » 

Ger. 553,149, 


French 714,99 1 » 1 * ■ 

Chem. Ind-, Gw. Marti, 4. 1943; CVA, 38, 9S0 (1944). 
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ti\im f&r Eiektrochem. Ind.), Ger. 659,434, May 3, 1938; Cent. 193S, II 3005; C.A. 32, 5857 
(1938). (130) Compagnic dea Prod. Chim. d’Alais et de la Cam argue, Ger. 410,529, March 11, 
1925; [Cent. 1925, I 2185), not in C.A.: Austrian 93,604, July 25, 1923; Cent. 1924, I 1866; not 
in C.A. 

(131) Chem. Fabrik Griesheim-Elektron, Ger. 204,883, Dec. 12, 1008; Cent. 1909, I 325; 
C.A. 3, 1457 (1009). (132) Ornatcsn, Ger 241.559. Dec. 5. 1911; Cent. 1912, I 174; C.A. 6, 
2291 (1912). (133) Consortium fur EIcktrochem. Ind., Ger. 154,677, Oct 7, 1904; Cent. 1904, 
II 1177; not in C A- (134) Lidholm. Ger. 204,516, Nov. 25, 1908; Cent. 1909, I 114; C.A. 3, 


(141) Moyer (to Solvay Process Co.), U.S. 2,152,357, March 28, 1939; Cent . 1939, II 1775; 
C.A. 33, 5001 (1939). (142) Maze. U.S. 1,425,669. Aug. 15, 1922; C.A. 1C, 3314 (1923). (143) 
Michel, Z. angew. Chem. 19, 1096 (1906). (144) Salzbergwcrk Neu-Stassfurt, Ger. 174,068, 
Sept. 8, 1906, Cent. 1906, II 1297; C-A 1, 050 (1907), (145) Irvjne, Haworth (to Carbide and 
Carbon Chem. Co), U.S. 1,496,675, June 3, 1924; Cent. 1924, II 1511; [C.A. 18, 2345 (1924)). 

(146) Askenasy, Heller, Ger. 549,341, April 26, 1932; Cent. 1932, II 287; C.A. 20, 3S07 (1932). 

(147) Maier, French 655,930, Apiil 25, 1929; Cent. 1929, II 1347, C.A. 23, 3931 (1929). (148) 
Levino (to du Pont Co.), Can. 395,846, April 15, 1041; C.A. 35, 4482 (1941); Brit. 505,196, 

Ju , «... rri *r — ~ - S3.'"' " ’ ’ 

Ch . !1 1 • - ■’ ‘I 


[2 


i 


1922. Cent. 192 3. II 060; (C.A. 1C. 035 (1922)]. (155) van de Watle, Heane, Bull. acad. toy. 
Belg. (5) 11. 703 (1025); Cent. 192C. I 3130. (156) E. Erdmann, H. Erdmann, Ber. 38, 239 
(1905). (157) Roesslacher and Hasalacher Chem. Co., Trench 732,509, Sept. 22, 1932; Cent. 

1*^!. ** ' " "* ' 7V - (1933)]. (158) 

■ fit . (159) Mtiller, 

'* ■ . ‘68 (1938); Cent. 

;v; 

(161) Nlcodemus, J. prakt. Chem. (2) 83 •»*? Mft "' " 

Brit. 374.949, July 14. 1032; Cent. 1932. • ■ ) 1 


March 21, 103S; Cent. 1938, I 4236; C-A ; 

Prod. Chim,), French 715,421, Dec. 3, 1931; Cent. 1932, I 3345; C.A. 26, 1946 (1932). (ZG9) 
Consortium ffir Eiektrochem. Ind., Brit. 302,321, Feb, 6, 1029; Cent. 1929, II 791; C.A. 23, 


1 999, 11 2103, t' A. 4 . 812 (191U). fl/O# A. IV acker Hoe. Eiektrochem. Ind., Ger, 345.259, 
Dec. 8, 1021; [Cent. 1922, II 413]; not hi C.A.'. Brit. 150,080, Jan. 27, 1921, Cent 1921, II 1001- 
C.A. 55, J635 (1921). (077) Coa*ortium ffir EIcktrochem. Ind , Ger. 217.551, Jan. 17, 1010- 
Cent. 1910, 1 7 00, C A. 4 , 1051 (1911). (178) Wiegand (to Chcra. Fabrik von Ileyden), Ger. 
500.034, Dec. 14. 1932; Cent 1933, I 1350; CJi. 27, 1012 (1933). (179) Wiegand (to Chem. 
Fabrik von Hoyden), Ger. 507,272. Dec. 31. 1032; Cent. 1933, I 1512; C.A. 21, 1265 (1933). 
(150) Scbnnejov, Ann 216, 262 (1882). 

(181) MOJIer, LOber. Ber. 65, 085-987 (1932). (182) Mtiller, Ehrmann. Ber. C9, 2207-2210 
(1030). (1S3) Ouyot. Simon, Com pi. rend. 170, 730 (1020). (1S1) Biesalski. Z. anaew. Chem. 
37, 307 (1024). (185) Miller, J. Am. Chem Soe. 62, 311-312 (1010), (186) Swarta. Cent. 19 03, 
1 13. (187) Cruncr (to Kali-Chcmic, A.G.), Ger. 712,478, Oct. 21, 1911; Cent. 1912, I 1053; 
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C*A. 37, 4407 (1943). {188} Salzbergwerk Neu-Stassfurt, Ger. 248.9S2, July 0, 1912; Ctnl. 
1012 , II 299; C.A. e, 2S24 (1912). {189) Loiseau, French 505,359, Jan. 25, 1924; Cent. 1 925, 
H 1227; not in C.A, (190) Mkryan, Babayan, Sbomift Trudav Armyanskogo Filiala Akad. 
Sauk 1910, No. 2. 51-5S; C.A. 37, 5694 (1943). 


3G, 0763 (1930)). (196) Ruggli, Henze, Helv. Chim. Acta 12, 362-364 (1929). (197) Grangaard, 
Purvc3, J. Am. Chem. Soc. 61, 42S-429. 755 (1939). (19S) Ott (to Chem. Fabrik Weilerter-Mocr), 
Gcr. 362,743, Nov. 2. 1922; Cent. 1923, II 743; C.A. 18, 991 (1924). {199} Fischer, Taube. 

; .vp ■' r— m f : ■ - - 

• l 1 ( • • • • . * ■ i*"** ■ .■ . ■ :s . 

' i ■■ *• '■ . . ‘ • r-::.:. ■ 


vi - ■ . / -■ - * . . . 

HUl ! ■ ■ !■», ‘ . t. : ■ ■ ■ . 

Ward, J. Chem. Soc. 1934, 2003. {200} Fctrenko-Kritschenko, Bcr. 61, 853 (192S). (207) 
Huntress, Hershberg, unpublished results. (20S) Consortium f&r Elcktrochcm. Ind. Ger. 
257,878, March 22. 1913; Cent. 1913, I 1373; C.A. 7, 2S30 (1913). {209} Metz. J. prdkt. Chem. 
(2) 135, 142-144 (1932). (210) Compagnio des Products Chimiqucs d’Alaia et do la Camargue, 
Ger. 351,463, April 7, 1922; Cent. 1922, IV 154; not. in C.A.; Brit. 132,755, May 14, 1919; C.A. 
14, 285 (1920): Guyot, U.S. 1,313,716, Juno 15. 1920; C.A. 14, 2344 (1920). 

(211} Mkryan, Sbomik Trudov Armyanskogo Ftlinla Akad. Sank 1910, No. 2, 30-41; C.A. 37, 
5694 (1913). {212} Pogosyan, Mkryan, Russ. 50,533, Feb. 2S, 1937: Cent. 1939, II 412; C.A. 
31, 8549 (1037). {213} British Dyestuffs Corp., Levinstein, Imbcrt, Brit. 173,540, Feb. 2, 1922; 
French 527,554, Oct. 27. 1921; Swiss 93,576, March 10, 1922; Cent. 1922, IV 701; C.A. 16, 1435 
(1022). (214) Gowing-Scopcs, Analyst 39, 7 (1014). (215) Form&nek, Chem. Oh:or 5, 57-50 
(1922); Cent. 1930, II 970; C.A. 24, 4492 (1930). {210} Stnudingcr, Z. angew . Chm. 35, 058- 
059 (1922). (217) Lenze, Metz, Z. pcs. Schicss-u. Sprcngstoff. 27, 255-25S, 293-296, 337-340, 
373-370 (1032). (218) Mouneyrat, Butt. soc. chim. (3) 19, 499-500 (1S9S). (219) Harlow, Ross 
(to Dow Chora. Co.). U.S. 1,891,415, Dec. 20, 1032; Cent. 1933, I 1682; CA. 27, 1890 (1933). 
(220) Whitmore, Thurman, J. Am, Chem. Soc. 61, 1497 (1929). 

(221) BiuaRhi. Ga:z. chim. xtal. 67, 670, G75 (1927); Cent. 1928, I 90S-009; CA. 22. 573-574 
(192S) . (222) Swarts. Bull. soc. chim. (4) 25, 146.16S-170 (1919). (223) Saatry, J. Soc , Chem. 

/nd. 35. 94-95 (1910). (224) Weber, Chem. Ztg. 57, 836 (1933); Cent. 1933, II 3SS9; C.A. 28, 
727 (1934). (225} Doughty, J. Am. Chem. Soc. 41, 1129-1131 (1919). (220) Phillips, Enas, 
J. Assoc. Official Apr. Chem. 27, 442-440 (1944). (227) Coyer, //ahnemannian Monthly 79, 
230-241 (1944); C.A. 38, 3358 (1944). (22S) Strosackor, Amstutz (to Dow Chem. Co.), U.S. 

2.322,258, Juno 22, 19-43; C.A. 38, 114 1 — ‘ ~ ' “ * ’ “3, 

399-403 (1937). (230) Rauscher. Jnd. 

(231) Tzunkh, Trans. Slate Inst. Ap 2 

(1935); not in Cent. (232) Lehman, )*, 

C.A. 31, 477 (1937) . not in Cent. (233 

1235 (1034); C.A. 29, 4320 (1935). (234) Igi, J. Chem. Ind. Japan 23, 1217-1237 (1920); CA. 
16, 2273 (1021). (235) Askenasy, Vogelsohn, Z. Etclfrochem. 15, 773 (1909). (23C) Aten, 
Chem. Wcckblad 19, 352 (1922); Cent. 1932, III 981; CA. 10, 3593 (1922). 


3:6765 I,l-DICHLOROPROPANOL-2 
(0,0-DichIoroisopropyl alcohol; 
dichloromcthyl mcthyl-carbinol) 

B.P. 146-148° at 765 nun. (1) 


C s H 6 OC1, 
CHa — CII — CHCI 2 
OH 

03 = 1.3334 in 


Beil. I - 303 
II- 

I.-(3S3) 


Moderately sol. aq., very sol. ale., ether. 

(For prepn. of C from dichloroacetaldchyde (3:5180) with MeMgBr in dry ether (57.4% 
yield) see (I); from l,l-dichIoropropanone-2 (unsym .-di chloroacet one ) (3:5430) with 
anhydrous acetaldehyde + Al(OEt) s in dry ether (45% yield) see (2).} — (Note that the 
Jevorotatory stereoisomer of C, b.p. 140-148°, (a]5 ° -0°, has been obtd. (54% yield) 
from uusym.-dichloroacetonc (3:6430) by reduction with yeast (3).) 
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3:5755-3:5765 


{For behavior of C with NaOEt in ale. or ether see (4).} 

(C with paraformaldehyde + Zn CI : gives (23.5% yield (5)) formaldehyde bis-(pfi- 
dichloroisopropyl)acetal [Beil. 1*575}, b.p. SI 8 at 0.2 mm. (4).] 

0 , 8 -DichIoroisopropyl benzoate: oil, b.p. 92-94° at 0.15-0.17 mm. (4). (From C 

with BzCl refluxed 4 hrs. at 150° (80% yield (4}).J 

0 ( g-DichIoroisopropyl carbamate: unreported. [Note, however, that the corresp. 

dpriv. of levorotatory C (obtd. with carbamyl chloride in ether) has m.p. 61-63° (3).] 

3:5755 {l} Wohl. Roth. Ber. 40, 217-218 (1907). (2} Nord. Ger. 434.72S, Oct. 5. 1926; Cent. 
192G, II 2845. (3) Sen. J. Indian Chen. Soc. 1, 1-8 (1924/25): Cent. 1925. I 537; C_4. 19. 816 
(1925); Biochem. Z. 151, 51-53 (1924); Cent. 1924. II 2272; C .A. 19. 3277 (1925). (4} Wohl, 
Ber. 41, 3C06-360S (190S). 


3:57G0 3,3,3-TRICHLORO-l,2-EPOXYPSOPANE CiHiOCU 

BeiL SJf. 2362 

(w,w,w-TrichloropropyIene oxide) 

CEO— CH— CH, 

v 



B.P. 140° at 764 mm. (1) 

Dg - 1.4921 (4) 

Hd = 1.4737 

(4) 

140° at 750 mm. (2) 

40° at 11 mm. (1) 

44-45° at 13 mm. (2) 

D? - 1.495 (5) 

ng 1 , - 1.4768 

(5) 

41-42° at 10 mm. (3) 

30-40° at 11 mm. (4) 

- 1.4992 {5} 




Colorless mobile liq. with sweetish not unpleasant odor suggesting epichlorohydrin 
(3:535S). (Note that C was at first (1) erroneously supposed to be 1,1,1-trichloroacctone 
(3.5620).} 

(For prepn. of C from chloral (3:5210) (1) (2) (4) or chloral hydrate (3:1270) (3} with 
diazomethanc in ether (yields: 64% (2), 4S% (4), 47.5% (3)) see indie, refs.} 

C does not (2) react with aq o-nitrophenylhydrazinc HC1 or with aq. semicarbaride. 

(C with 5 pta. cone. aq. IIC1 evolves heat and by opening of epoxy ring yields (2) I, I, 1,3- 
tetrachloropropanoI-2 (3:903G), b.^i. 95-96° at 17 mm. (2). — C with Ac*0 + trace 
sublimed FeClj gives (2) in analogous fashion 3,3,3-trichloro- 1,3-diacetoxyprop.one, b.p. 
12G-12S* at 16 mm. (2).} 

|C with alcohols gives (3) corresp. alkoxymethyl-hcmiacetals of chloral.} 

(C with MeMgl in dry ether at -15° gives (59% yield (4)) l,l,l-trichlon>*3-iodopropsnol- 
2, ndls. from pet. ether, m.p. 54-55° (4). — C with MeLi in dry’ ether at —75° gives (So% 
yield (4)) l,l,l-tnchlorobutanol-2 (3:5955).} 

3:57 C0 (l) Schlotterbech, Ber. 42, 2501 (1909). (2) Arndt, Amende, Ber. 61, 1121-1122 (192S). 
(3) Mcerwein, Bersin, Burnelcit. Ber. 62, 1002-1003. 1006-1009 (1929). (4) Gilman Abbott 
J Orff Chen. 8. 227- 22S (1943). (5) von Aimers. Ber. 62, 1319 (1929). 

3:5765 METHYL /J-CHLOROPROPIONATE CJIiO-Cl Bell, n - 250 

CICII; CH: CO.O.CHi H,— 

n 2 -(227) 

B.P. 148-150° at 760 mm. {1} Z>? - 1.1634 (7} nf? - 1.4265 (71 

148° (2) 

40-42° at 10 mm. (3) Z>} 2 - 1.1874 (1) ntf - 1,4310 (1} 

}For prepn. of C from 0-chloropropionic ae. (3:0460) by esterification with McOH + 
HQ see (2) (3); from acrylic add chloride (3:7153) + McOH sec (2) (4), from methyl 
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acrylate (1 : 3025) by addn. of IIC1 see (1), from ocrylonitrilo -f HC1 to 0 -chIoropropioni trilo 
followed by rcactn. with McOH (90% yield (5)) see (5).) 

{Note that the b.p. of 155-167° reported by {4) has been characterized as erroneous 
(2 Ml)-] 

C on htg. with diethylanilinc at abt. 200° gives {1} (78% yield (3)) methyl acrylate 
(1:3025), b.p. 80° (1), 

[For study of acid hydrolysis of 0 sec (0).] 

3:5765 (1) Mourcu. Murat, Tam pier, Ann. chim. (0) 15, 214 (1021). (2) Mourett, Ann. chim. 
(7) 2, 170-171 (1894). {3) Spilth, Spitzy, Jin. 58, 2270 (1925), (4) Henry, CompL rewl . 100, 
11G (1885); J. vrakl. Chem. (2) 31, 127 (1885). (5) British (to I.O.) 362,802, Auk. 0, 1931; 
Cent. 1031, II 2058. (G) Palomnu, Der. 74, 1800-1870 (1941); C.A. 30, 5413 (1042). (7) Schjnn- 
bere, Z. vhytik. Chan. A-172, 231 (1935). 


3:5770 CYCLOHEXYL CHLOROFORMATE C 7 Un0 2 Cl Beil. S.N. 100 

(Cyclohcxyl chlorocarbonatc) C 5 II 11 .O.CO.CI 

B.P. abt. 150° dec. (1) D % « 1.1250 (1) 

87.5° at 27 mm. (1) 

78-83° nt 12 mm. (2) 

[For prepn. from cyclohcxnnol (1:0415) + phosgene (3:6000) see (1); for application 
in prepn. of textile auxiliaries see (3).] 

® Cyclohexyl carbamate: from 0 + cone. aq. NII 4 OII; m.p. 110° (2). 

3:5770 (1) Kretov, Bakakina, Zhur. Priklad. Khim. 2, 809-810 (1929); C.A. 24, 1098 (1930); 
Cent. 1030, I 2870. (2) Tuynl, Montagno, Bull. toe. chim. (4) 27, 802 (1020). (3) Froncli 
731,405, Sept. 2, 1932; Cent. 1933, 1 313. 


3:5772 M-DICHLORO-2-METHYLPROPANOL-2 CJIjOCIj Bell. 1-382 
(uns y m . -Di chi or o*( er-bu tyl alcohol, CIIj Ii — 

dichloromcthyl-dimcthyl carbinol) CII 3 — C CIIClj — 

in 

B.P. M.P. 

151° (1) + 8 ° (4) D'f - 1.2303 (4) n]? - 1.4508 (4) 

150.5° at 760 mm. (2) 

143.5° (3) Z>2 “ 1.2507 (4) 

52° at 10 mm. (4) 

38° at 6 mm. (4) 

I See alto the isomeric l,Z-dichloro-2-methylprojianoU2 (3 : 6977).] 

PREPARATION OF C 

[For prepn. of 0 from l-chloro-2-mcthylpropenc-l ( 0 ,/ 9 -di methyl vinyl chloride *- “ iso* 
crotyl cldoride ”) (3:7120) by oddn. of IIOC1 with Clj + aq., arj. IIOC1, or even alkyl or 
alkary! hypochlorites os directed see (2) cf. (5) (3).] 

[For prepn. of C^from a,a-dichloroacctonc (3:6430) with McMgBr in ether sec (1).] 

[For prepn. of 0 from ethyl dichloroacctalc (3:5850) with McMgBr (74% yield (4)) 
or McMgl (03% yield ( 6 )) cf. (4) or from methyl dichloroacetato (3:5055) with McMgBr 
(7) sec indie, refs.] 
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CHEMICAL BEHAVIOR OF C 

with inorganic reagents. C does not (1) react with aq. HCI. — C cannot (4) be hydro- 
lyzed to the corresp aldehyde, viz., o-hydroxyisobutyraldebyde [Beil. 1-829, M871)], 
either by aq-, aq. Na 2 C03, aq. CaC03, or aq. PbO. 

[C with 5 N abs. ale. NHj in s.t. at 100° as directed gives (8) 2,2,5,5-tetramethyldihydro 
pyrazine, m.p. 83-84° (8) (9).] 

With organic reactants. [For behavior of C with MeNH 2 yielding a prod, of compn. 
Ci 6 H 32 N4 see (8).] 

[C with MejNH in CgHg in s.t. at 130° not only introduces the dimethylamino group 
for one 'chlorine but also ring-closes with loss of HCI giving (52% yield (8)) l-(dimethyl- 
ammo)-2-methyl-l, 2-epoxypropane (ar,a-dimethyl-a'-(dimethylamino)ethylenc oxide), b.p. 
28-30° at 13 mm., Z>1 25 = 0.8725, ng* ■= 1.4216 (8).] 

a-Hydroryisobutyr aldehyde di-0-naphthylacetal [(CH3)2-C(OH)CH(O.CioH7) 2 ]: 

[Thia^cpd- which might be expected from C with sodium 0-naphthoIate is unreported; 
note that l,3-dichIoro-2-methylpropanof-2 (3 ‘5977) with sodium 0-naphtholate gives 
the corresp. di-0-naphthyl ether, m.p. 151-152°.j 

mwym.-Dichloro-fer-butyl acetate: unreported. 

unsym.-Dichloro-fer-butyl benzoate: unreported. 

unsym.-Dichloro-fer-butyl p-nitrobenzoate: unreported. 

unsym.-Dichloro-ter-butyl 3,6-dinitrobenzoate : unreported. 

unsym.-Dichloro-fer-butyl carbamate: m.p. 122° {7}. [Prepd. from unsym.- 

dichloro-ter-butoxy MgBr by treatment with phosgene (3:5000) followed by NH 4 OH 
(7)1 


(1881). (4) Avy, Bull toe. chtm. (4) 49, 12-18 (1931). (5) Burgin, Hearne, Rust, Jnd. Ena. 
Chem 33, 385-388 (1941). (0) lositch. J. Rust. Phys -Chem. Soc. 36, 1551 (1906). (7) Yoder, 
J. Am Chem Soc. 45, 478-479 (1923). (8) Ayy, Bull. toe. chim. (4) 49, 514-622 (1931). (9) 
Conant, Aston, J. Am. Chem. Soc. 60, 2788 (1928). 


3:5775 2,2,2-TRICHLOROETHANOL-l CI3C.CH2OH CsHjOCIa 
03,0,0-Trichlorocthyl alcohol) 

B.P. M.P. 


Beil. I - 338 
MI 70) 
M337) 


151° cor. (1) 18° (5) DgJ - 1.5500 <2) 

151“ at 737 mm. (2) 17° (6) 

151° si. dec. (3) 

149,5-150.5° at 765 mm. (4) 

149-150° at 760 mm. (4) 

148-150° at 720 mm. (5) 

111° at 170 mm. (G) 

94-97° at 126 mm. (3) 

G7-G8® at 25 mm. (7) 

58-GO® at 16 mm. (8) 

55-5G® at 11mm. (9) 

52-51° at 10 mm. (10) 
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Colorless when pure, but slightly brown if distilled at ord. press. — Sol. in 12 pts. aq., 
vol. with steam; miscible with ale. or ether. — Solid is very hygroscopic. 

C is an important pharmaceutical. — [Although full consideration of its pharmacology 
is beyond the scope of this text, for studies and reviews of this aspect see {11} {12} {13} 
{14} {40}.] — C in the organism is in part excreted {15} (16} as urochloralic acid [Beil. I- 
620]. 


PREPARATION OF C 

C is readily obtd. from trichloroacetaldehyde (chloral) (3:5210) by various types of 
reducing actions which are able to effect reduction of the aldehyde group without serious 
interference with the halogen atoms. 

By use of various alcoholates. [For prepn. of C from chloral (3:5210) with Al(OEt)j in 
abs. EtOH (yields: 85% {17}, S4% {3>, 80% {18}) {6} (10} (19} cf. (23} see indie, refs.; with 
AI isopropylate in isopropyl ale. (20) in pres, of acetaldehyde (yield 72-87% {21}) see indie, 
refs.; with C2H 6 OMgBr (9), (CH3) 2 CHOMgBr (9), or other metallic isopropylates {22} 
see iodic, refs.] 

By use of RMgX. [For formn. of C from chloral (3: 5210) during reaction with MeMgBr 
{24}, with EtMgBr {25} {4}, with iso-AmMgBr {4}, with cyclohexyl MgBr {26}, and various 
other RMgBr cpds. {7} {25} (yields: 65% {25}, 50-60% (4), 42-52% {26}) see indie, refs.] 

By use of metal alkyls. [For formn. of C from chloral (3:5210) by use of ZnEt2 {2} 
(27) or AlEtj cpd. with ether (88.5% yield (8}) see indie, refs.; note, however, that SnEti 
is not (8) effective.] 

By phytochemica! agents. [For prepn. of G from chloral (3:5210) by reduction with 
fermenting yeast see {28} {5}.] 

By misc. methods. [For formn. of C from urochloralic acid [Beil. 1-620] by hydrolysis 
with dil. mineral acid see {1); for formn. of C in small amts, from EtOH -f Cl 2 see {29}.] 


CHEMICAL BEHAVIOR OF C 
With Inorganic Reactants 

Oxidation. C reduces Fehling’s soln. on warming (2). — C with fumg. HNO3 is oxidized 
to trichloroacetic acid (1) (2). 

Behavior with alkalies. [C in cone. aq. NaOH first dissolves then gives a white ppt. of 
Na deriv. (33). — C with aq. KOH dissolves and soon afterward reacts vigorously yielding 
(2) various prods, including chloroacetic acid (3:1370), 0,0,/3-trichloroethoxyacetic acid 
[Beil. 111-233], m.p. 69.5° (2), and formic acid (1:1005).] 

Behavior with inorganic acid chlorides. [C with PCI3 evolves HC1 and yields (27) 
Iris - (d ,0 ,3-trichloroethyl) phosphite, b.p. 263°, no formation of 1,1,1,2-tetrachloroethflce 
(3 : 5555) being evident. — C with PCI5 at 140° evolves HC1 yielding (27) tris-(P,P,P~ 
trichloroetbyl) phosphate, m.p. 73-74° (sublimes without decn.) accompanied by a trace 
of 1,1,1,2-tetrachloroethane (3:5555).] 

[0 with SOCl 2 gives (30) 5is-(/3,0,0-triehIoroethyl) sulfite, b.p. 139.5-140° at 5 mm., 
m.p. 6-7°. — 0 with SO2CI2 in pyridine at 100° gives (30) &is-(0,5,0-trichloroethyl) sulfate, 
m.p. 118.5-119.5° cor., also obtd. (30) by oxitin. of the preceding sulfite with acid KMnOi 
in acetone-1 

Behavior with AIBrj. [C with AlBrs in CS2 {31} (32) undergoes replacement of chlorine 
by bromine yielding acc. to conditions 0-bromo-0,0-dichloroethanol, m.p. 17.5 (32), m.p. 
17.5° (32), or 0,0-dibromtH?-chIoroethanol, m.p. 50°, b.p. 80° at 8 mm. (32).] 
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With Organic Reactants 

(Sec also below under derivatives.) — [C with diazomethane in heptane (33), n-BuOH 
(34), or acetone (33) (but not in ether (33)), yields 0,/9,0-trichloroethyl methyl ether, b.p. 
35-36° at 16 mm. (33}.J 

1C with 2,3-dichIorodioxane-l ,4 (3:9105) gives (50% yield (18)) 2-chloro-3-(0,5,5- 
trichloroethoxy)dioTanc-l,4, m.p. 77-78°.] 

(C with BEtj at 150° evolves CfeHe and gives (44% yield (8)) 0,0,0-trichIoroethyI di- 
cthylborate, CC1 3 CHjOB(CjH s ) 2 , b.p. 78-79° at 12 mm. (8).] 

0,/3,/3-TrichloroethyI acetate: oil, b.p. 167° si. dec. at 736 mm. (2), 71° at 18.3 mm. 

(2), 88-91° (35), Vi* = 1.4239 (35), n” = 1.4691 (35). (From C with AcCI in s.t. 
at 130° for several hrs. (2).) 

(3^9,5-Trichloroethyl benzoate: oil (29). [Note, however, that no constants are 

reported in the literature.] 

® 0,0,5-Trichloroethyl m-nitrobenzoate: m.p. 75° (29) (26). (From C + m-nitro- 
benzoyl chloride + aq. alk. (29).J 

© ^,6^3-TricWoroethyl />-nitiobenioatt: m.p. 71° (28) (25). (From C + p-nitrobenzoyl 
chloride + aq. alk. (28).] 

(g 0,0,0-Trichloroethyl 3,6-dinitrobenzoate: m.p. 142-143° (25). 

<g 0,0,0-TrichIoroethyI carbamate: m.p. 64-65° (28) (36) (37) (3S), 64° (39). (From 
C (I mole) with carbamyl chloride (1 mole) in dry ether (28) (note that C with excess 
of carbamyl chloride gives (2S) /3,5,/3-tnchloroethyl allophanatc, m.p. 182-183°), or 
from C by treatment with phosgene (3:5000) followed by NHj (37). — Note that 
this prod, comprises the hypnotic pharmaceutical known as “ Voluntal." It also 
forms molecular cpds. with various other pharmaceuticals; e.g., “ Voluntal,” m.p. 
64-65“ + pyramidonc (2,3'diracthyl-4-dimethylamino-l-pbcnyl*pyrazoIone-5) (Beil. 
XXV-452, XXVr(672)], m.p. 108°, give a 1:1 mol. cpd., m.p. 75-76°, known as 
*' Compral for f.p./compn. data and diagrams on this (and similar systems) see 

(39)0 

0,0,0-TrichloroethyI N-phenylcaibamate: m.p. 87° (39). (For f.p./compn. data 

and diagrams of this prod, (also known as A’-phenylvoluntal) with antipyrine, etc., 
fee (39).] 

0,0,0-TrichloroethyI N-(<*-naphthyI)carbamate: m.p. 120° (7), 119° (26). (From 
0 + o-naphthyl isocyanate at 120-135° for 2 hrs. (7).J 

3:5775 (1) von Mcring. Z. phgttol. Chem. G, 487 (1SS2). (2) GariaroIIi-Thumlackh, Ann. 210, 
64-68 (16*1). (3) Chalmers. Org. Syntheses, Coll. Vol. 2 (1ft ed.), 598-601 (1043) ; 15, 80-84 

(1935). (4) Jotsitch, J. Russ. Rhys -Chem. Soc. 3G, 443-44C (1901), Bull. soc. chim. (3) 34, 
329-330 (1005). (5) Lintncr. LOcrs. Z. physiol. Chem. 8S, 122-123 (1013). (0) Callcn (to 
Winthrop Chem. Co ), U.S. 1,725.054. Aug. 20. 1929; [Cent. 1930, I 434] . C.A. 23, 4709 (1929): 
Ger 437,160, Nov. 18, 1920; Cent 1927, 1 802; not in C.A.: Brit. 286.707. April 5, 192S: Cent. 
1928. I 2750, C~A. 23, 395 (1929). (7) Dean. Wolf, J. Am. Chem. Soe- 58, 332-333 (1936). 
(8) Mecrwein. Him. Majert, Ronkc, J. prait. Chem. (2) 147, 230, 243 (1030). (9) Callsen (to 
I G ), Ger. 505,157. Nov. 20. 1932; Cent. 1933, I 1514; C.A. 27, 992 (1933): Brit. 384,156, Dee. 
22. 1032. Cent 1933. 1 1351; [C.A. 27. 4240 (1933)1- (10) Nakai, Diochtm. Z. 152. 272 (1921): 
Cmt. 1925. 1 037, IC.A. 19. 2^7 (1925)1- 


). U-S. 1.572.742. Feb. 0. 
• 27. 1020; (Cent 1920, II 
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1097]; C.A. 20, 917 (1926). (20) Callsen (to I-G), Ger. 489,281, Jan. 15, 1930; Cent . 1930, I 
' ■- “ 1929, 1 1741; C.A. 23, 852 (1929). 

in C~A. '{22) I.G., Brit. 370,490, 
(23) Dworzak, Monatsh. 47, 12- 
' ietn. Soc. 63, 2306-2307 (1941). 

Floutz, J. Am. Chem. Soc. 63, 

2255 (1943). (27) Delacre, Bull. soc. chim (2) 48, 784-788 (1887). (28) Willstatter, Duisberg, 
Ber. 5G, 2284-2285 (1923). (29) Altschul, Meyer, Ber. 26, 2758 (1893). (30) Sporzynskd, 
Arch. Chem. Farm. 2, 243-247 (1935); Cent. 1935, II 2941; C.A. 30, 5938 (1936). 

(31) Muller (to Winthrop Chem. Co.), U.S. 2,057.964, Oct. 20, 1936; C.A. 31, 112 (1937); 
not in Cent.: Brit. 366,581, March 3, 1932; Cent. 1932, II 770; [C.A. 27, 1893 (1933)]. (32} 
Schranz, Goth, Kuhn. Kayser. Ger. 600,769, July 31, 1934; Cent. 1934, II 2285; [C.A. 28,- 7429 
(1934)]. (33) Meerwein, Bersin, Burneleit, Ber. 62, 1006-1007 (1929). (34) Meerwein, Hinz, 
Ann. 484, 23 (1930). (35) Baum, Vogt, Hennion, J. Am. Chem. Soc. 61, 1458 (1939). (36) 
Willstatter, Straub, Hauptmann, MUnch. med. Wochschr. 69, 1651-1654 (1922); Cent. 1923, I 
1196; not in C.A. (37) F. Bayer & Co.. Ger. 358,125, Sept. 4, 1922; Cent. 1922, IV 888; C.A. 17, 
2172 (1923). (38) Mentzel. Pharm. ZenlralhaUe 63, 579-580 (1922) ; 64, 10-11 (1923); Cent. 1923, 
II 549. (39) Pfeiffer, Seydel, Z. physiol. Chem. 178, 81-96 (1928). (40) Burtner, Lehmann, 
J. Pharmacol. 63, 183-192 (1938); CJk. 32, 6741 (1938). 


3:5780 0-CHLOROETHYL CHLOROFORMATE C3H4O2CI2 Beil. HI - 11 
(0-Chloroethyl chlarocarbonate) CICH2 CH2.O.CO.CI HIi — 

nr 2 -(io) 

B.P. 162.5° at 7B2 mm. (1) />;" = 1.3825 (1) 71™ - 1.4465 (1) 

Colorless lachrymatory liq. which fumes in air. — Insol. aq., eas. sol. ale., ether. 

[For prepn. from 0-chloroethanol (ethylene chlorohydrin) (3:5552) + phosgene (3:5000) 
see (1).] 

C on slight warming with quinoline dec. at 41-42° into ethylene dichloride (3:5130) -f 
C0 2 (2). 

C is readily hydrolyzed by warm aq. or dil. alk. to /3-chloroethanol (3:5552) + CO2 + 
HC1 (1). 

® 0-Chloroethyl carbamate: from C + 2 moles cone. aq. NH4OH; m.p. 76° (3) (4) (5). 
(The value of 115° given in Beil. III-ll is wrong (5).) 

® 0-Chloroethyl N-phenylcarbamate : from C in C^a added to CeH# soln. of aniline 
(2 moles); after filtering off the pptd. aniline hydrochloride, the CsHg is evapd. (6); 
white ndls., m.p. 51° (3). [This deriv. on short boilg. with dil. aq. or ale. alk. loses 
HC1 and by ring closure yields 3-phenyloxazolidone-2 [Beil. XXVII-136], lfta. from 
ale., m.p. 124° (3), 122° (7).] 

® 0-Chloroethyl IV-^-tolycarbamate; white ndls. from CgHj, m.p. 45° (6). [On treat- 
ment with alk. this gives 3-(p-tolyl)oxazolidone-2, white ndls. from ale., m.p. 91° 
(6).] 

® /3-Chloroethyl phenylcarbazate: from C on treatment with 1 mole phenylhydrazine 
in aq. pyridine; the red oil initially formed soon solidifies and is recrystd. from CgHri 
white ndls., m p. 89° (8). 

3:5780 (1) Nekrassow, Komlssarow, J. prakt. Chem. (2) 123, 163 (1929). (2) CarrS, Bull. soc. 

chim. (5) 3, 1069 (1936). (3) Nemirowsky, J. prakt Chem. (2) 31, 174-175 (1885). (4) Ger. 

387,963, Jan. 1, 1924; Cent. 1924, II 403. (5) Kuroda, Cent. 1927, II 243. (6) Adams, Segur. 

J. Am. Chem. Soc. 45, 787-789 (1923). (7) Otto, J. prakt. Chem. (2) 44, 17 (1891). (8) Dox. 

J. Am. Chem. Soc. 48, 1952 (1926). 
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3:5785 


1,1,1,2-TETRACHLOROPROPANE Cl CjH 4 Ch 

^,/5-TricWoroisopropyl chloride) CHj— CCI 3 

A 


Beil. 1-107 

Ij— 

I*~ 


B.P. 

152-153° cor. at 760 nun. (1) 
150*151° at 751 mm. (0) 
87-88° at 104 mm. {G* 


F.P. 

-05° (1) DVi - 1.4C95 (6) 
-G4° (6) D ] g = 1.473 (1) 


no = 1.4855 (6) 
hi = 1.48G7 (1) 


Colorless hq. insol. aq. (For use as dry-cleaning solvent sec (2).] 

[For propn. of 6 from l,l,l-trichloropropanol-2_{3:0S40) via reactn. with PClj and 
action of Cl* on this product see (1), for prepn. of C with 1,1-dichloropropene-l (3:5120) 
+ Cl* + cat at 0-30° in absence of light see (3) (4); from 3,3,3-trichloropropene-l (3:5345) 
by addn. of 11 Cl in pres, of 3% FeCL in s.t. at 50° for 50-100 hrs. see (G).J 
C with aq. or ale. NaOH or KOH for 3 lire, at 05° gives (93% yield (5)) 1,1,2-trichloro- 
prtipcne-1 (3:5395), bp. 118° (5). 

3:5785 0) Henry. life. trav. chim 24. 333-334 (1905). (2) Sh-— TT 0 ? 

Cent. 1935, II 3859, C. A 29, 0440 (1935). (3) Cass (to du P< IN 

Cent. 1938, 1 1218, C-A- 32, 19-1 (1935). (4) du Pont Co. d: < 

Cent. IMS. 1 1218; C.A. 32, 05S (193S). (5) du Pont Co. «fc ' 

Cent. 1938, I 1218, C-A. 32, 590 (193S). (G) Kharaseh, Kos * ' ’• • . » !, 

255S-25C0 (1011). 


3:5800 METHYL TRICHLORO ACETATE CjHjOiCIj Beil. H - 208 

CljC.COOCIIs Ut- 

il:- (199) 

B.P. F.P. 

153.8° at 760mm. (1) -17.5° (1) - 1.4874 (8) n|? ~ 1.4572 (8) 

153° (2) 1.48G4 (7) 1.45717(7} 

152.3-152.5° at 765.3 mm. {3} 

150.0-150.5° at C79mm. (4) 

52-54° at 12 mm. (5) 

4 1.5— 1 1.0° at 12 mm. (0) 

40.5- 47.0° at 11mm. (7} 


[For prepn. of C from trichloroacetic acid (3:1150) with MeOH at C0“ f 50-00% yield 
(2)), with MeOH + HC1 at 50° (74.6% yield (2)), with MeOH + HjSOi {9}, with MeOH 
+ liFi-Lt^) at Cl* (73% yield (2)), or with McrSOi in s.t. at 200° (10) see indte. refs.; 
from trichlomacetamide + MeOH + BF» (53% yield) see (2); from “ tetmchloroethyli- 
dene trichlorolactate " [Beil. XIX-105J with McOII see (5).} 

(For studies on hydrolysis of C under various circumstances sec {It) (0) (7) (12) [ 

[For speed of reactn. with pyridine at 18-20° see (13). I 


n r. t1r -I.-- »>-»- «f WW,.v«i Sown, J. Am. Chnn. 

1 _ _ ■ (4) Sudborouah, Karve, 

“ _ " (5) Arv.vrhUt». Haalani, 

f ' " " 1’iloBiM, Fslmi, Korte. 

Hn. 72. 7W»-797 (193^) (*«) Fehjanbrrc, Z. pAyiU. CAem. A-172, 229 (1935). (9) Du mu, 

Ann. 32. 11 1 (1*39) (in) Firoon. Comp*. rend. 17B. 5-0 (1923). 

(M) Olnler, IWc*r. fir*. tear, et.tn 41. G 12 (1921); 44, &t3, W7-GIS (1925). {12} Salmi. 
Furnij-rfvS. tier. 73. 112G-U31 (1910) (13) Tronov, Aki\ U. Orlova, J. Run. Phvt.-CKtm. See. 

Cl. 315-353 (1929) ; Cent. 1229. II 5550; C\A. 51, 590 (1030). 
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DIVISION B, SUCTION 1 


7C8 


3:5820 3-CHLOROPROPEN-2-OL-1 Cll« 
(y-Chloroallyl alcohol) ^ 

Hlgh-boIllng B.P. 153.0° at 7G0 mm. (I) 
storcolsomcr 

Low-bolllng B.P. 140.3° at 740 mm. (1) 
stereoisomer 


®CII — Gila C 3 II t OCl Bell. I -131) 


dV - 

1.1582 

ID 

nf> - 

1.4000 

id 

D'i‘ - 

1.1081 

(11 

ni?- 

1.4011 

in 

Df - 

1.1720 

ID 

nf> - 

1.4001 

in 

d!" - 

1.1023 

(1) 

n» - 

1.4573 

in 

fl; 5 - 

1.1720 

(l) 

nil - 

1.4017 

in 

- 

1.1700 

(1! 

nil'- 

1.4038 

in 


Colorless liquids; both stereoisomers possess a delayed vesicant notn., and caro should 
he taken In handling them. 

(For propn. of 0 from 1,3-tUchloropropcno-I (y-ohloroallyl chlorido) (3:G2S0) by hydroly- 
sis for 2 hrs. under reflux with nq. 10% NasCOj (10% excess over 1 oquiv.) seo (1); note 
that tho high-boiling stereoiBomor of 7-ohloroallyl chloride gives (70% yield) of tho high- 
boiling 0, arid that tho lower-boilg. stereoisomer of -r-chloroallyl chlorido gives (81% yield) 
tho lower-boiling stereoisomer of 0 (1). — Noto that from 7-cbloroaliyl acotato (which 
wan presumably a mixture of tho acetates of both stereoisomers of C) by hydrolysis with 
cold aq. NaOII C (presumably a inixt. of stereoisomers) him been reported (2).) 

Tho two stereoisomers of 0 bolinvo differently with hot aq. NaOII (1): the iiighcr-boilg. 
stereoisomer fails to givo any propnrgyl alcohol but some acetylene anil sodium f 01 male are 
formed; tho lower-boiling stereomer on refluxing with aq. 12.5% NaOII (10% excess) for 
3 brs. gives (by dcliydrochlorination) 00% yield of propargyl alcohol (propyne-l-ol-3) 
[Beil. I-lflij, b.p. 114-115° (for study of influence of NaOII concn. and time sco {!))• 

© -yChloroallyl N-plicnylcnrbnmato: mils, from pot. ether, m.p. 75° (2). [From 0 + 
piienyl isooyanato (note, however, that tho C employed very probably wan a mlxt. 
of tho two stereoisomers (2)).) 

3:5820(1) Hatch, Moore. J, dm. Chtm. Hoe. <10, 285-287 HO 1 1). (2) Klrrmiuin, Pnciuid, Diwinie. 
Jiliff. soc. chin 1. (5) 1, 808 (1031). 


3:5825 1,1,2, 2-TETRACIILOROPROPANE Cl CjTLCU Bell. 1-107 

CII3 — (!) — CHClj 

ii 

B.P. 153-154° (1) Z>Ji| -4.47 (1) 

153° (3) 


Liquid; miso. with nlo, or ether; insol. nq, • 

[For prepn. of 0 from n.or-dichloroncclono (3:5-130) + TClj see (3); from 1,2-diehloro- 
propeno-l (3:5150) by nddn. of Cl a see (1); for formn. of 0 in small amt. na by-product of 
uctn. of Clj on propylcno bco (2).] 

0 with warm nlo. KOII, or with alo. NIIj at M0° splits off IIC1 yielding (3) (1) 1,1, 2(?)- 
trlchloropropene-1, (3:531)5), b.p. 116* (3), 110-117° (1). 

3:5825 (l) B*enl<\ Tr»KK<wll. Her. 28, 2007-2008 (1805). (2) Ooudot, Bchcnker, Heh. Chivu 
dfta 10, 130 (1027). (.1) llorarho, PltUg, dan. 133, II 1-117 (1805), 
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3:5835-3:5840 


3:5835 1,4-DlCHLOROBUTANE CH 2 CH 2 .CH 2 .CH 2 C<H «Clj 
(Tetramethylene 1. JL 

(di)chloride) 


B.P. MJ>. 

155“ at 760 mo. (1) (6) -38.7“ (4) B? = 1.1598 (2) 

74.7“ at 50 mm. (2) 

53-58° at 12 mm. (3) 


Beil. I- 119 
M 38) 
h-{ 81) 


7&° = 1.45CG (2) 


The b p. of 163° (3) is erroneous (1). 

[For prcpn. from A'-bcnzoylpyrrolidine [Bed. XX-5] -f PCI5 see (3); from N,N'S- 
bcnzoyltctrametbylenediarainc + PCl s see (5); from butanediol-1,4 (tetramethylene 
ply col) (1 :651G) + SOClj see (10); from 1-chlorobutanc by chlorination in light (together 
with other products) see (2) (7) (S) (9); from tetrahydrofuran (Beil. XVII-10, XVII r (5)J 
mth IIC1 gas in pres, of 50% ZnCl 2 (59% yield) see (15) (note that in absence of ZnCl 2 
only 4-chlorobutanoI-l (3:9170) is formed (15) (1G).]] 

[C on passing over alkali (NaOII, KjCOj, soda-lime, etc.) at elevated temperatures 
(c.g , 700-750°) yields butadicne-1,3.) (For studies of this reaction sec (7) (8) (9).J 
0 can be hydrolyzed to tetramethylene glycol (I:65IG) only very slowly (G). 

C litd. with p-toluidirie (3 moles) at 100° for 10 hrs. gives (70% yield (II)) //-p-tolyl- 
pyrrolidinc, b.p. 120° at 8 mm., cryst. from dil. ale., m.p. 42° (II). (For corresp. behavior 
with aniline yielding A'-phcnylpyrrohdine see (12).) 


1,4-Djphthalimidohutane: obtd. indirectly (13) and as by-product (14) of prepa. 

of A r -(5-chloro-n-butyl)phthahmidc; pr. from AcOH, m.p. 219° (13). 


3:5835 (l) Htuw. J. Chem. Education 13, 493 (193G). (2) Tishchenko. Churbakov. J. Oen. 
Chem. {U.SSJi.) 7, 693-S90 U937): C.A. 31. 5755 (1037); Cent. 1933. II 2575. (3) %on Braun, 
Beschko. Dcr. 39, 43G1 (1900). (-1) Timmermans, Bull. toe. chtm. Bclg 31, 390 (1022). (5) 

\on Braun, Lcmke, Ber. 55, 3530 (1922). (G) Tishchenko, J. Gen. Chtm. (U.S.SJI.) 9, 1380- 
I3VS (1939), C A 31, IG11 (1010). (7) Muskat. Northnip. /. ,1m. Chem. See 52, 4050-4052 

(1930). ' ■ ‘ L - 1 ” ''''"o"*'’ *— •"*» - - — 

3912 (10: 

C^4.3I,: 


m Chem. Soc. 
(1939). (14) 
(1911). (10) 


3:5810 1,2^-TRICHLOROPROPANE CHr— CII—CIIj CjHiCl* Bell. I -100 
(Glycerol tncblorohydrin; 1 1 I Ii-( 31) 

“ triehlorohydnn *') J,-( 73) 

B.P. F.P. 

(158° (1)1 -11.7° (2) 

157° (G) 

150.85® (2) 

150.0® at 7 GO mm- (3) 

151-150* (1) 

151.0-155.0® at 738 mm. (5) 

(For prcpn. o! C from glycerol (I : G5J0) with 3 moJct FOCI, 4- 3 moles pyridine at 1 10- 
120* (7S% yield) art* (9); from cither l^Tslichloropropanol-2 (glycerol o-dichlorohydrin) 
(Jjr.O'v') of 2 f 3-difhtorojirop.'Uic>M (gljwrol d-dichh>rohyiIrin) (3:0000) with I'd* 


o'- - 1.3 IM (7) /iff - 1.4838 (5) 
D'J - 1.417 IS) 
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(10) (11); from l,3-d!chloropropanol-2 (see above) with POClj at 1S0° (but only as by- 
prod.) see (12), or with SOC1; + diethylaniline see (13); from allyl chloride (3:7035) with 
Cl» (6) or with SOjCl* (S0-90% yield (14)) see indie, refs.; from allyl iodide (15) or iso- 
propyl iodide (S) (16) with CU see indie, refs.; from propane -f- Clj see (17) (16); from 1,2- 
dichloropropane (propylene dichloride) (3:5200) with Cl« + Fe in ultra-violet light at 
— 1S° (18) (19) or with SO.CI2 in pres, of org. peroxides (26) cf. (27) see indie refs.; from 
propylene with Cl» in gas phase in dark in absence of Fe see (20). 

C on htg. with 20 pts. aq. in s.t. at 160° (11) or with aq. NaHCOj + Cu under press, 
at 130° for 5-6 hrs. (21) or with steam over cat. at 55O-S50 9 (25) yields glycerol (1:6540). 

C on wanning with solid KOH loses HC1 yielding (22) mainly 2,3-dicliloropropene-l 
(3:5190) together with some 1,3-dichloropropene-l (3:52S0). 

[C with ale. KSH yields (23) trithioglycerol [Beil. I-519J cf. (24).] 

[C with SbCl 5 at 190° yields (6) 1,1,2,3-tetrachloropropane (3:6035).] 

3:5540 (1) Carius, Ann. 124, 223 (1862). (2) Timmermans, Bu/1. toe. chim . Belg. 30, 67 (,1921). 
(3) Gibson, J , Soc. Chem. Ind. 50, 950 <1931). (4) Herzfelder, Ber. 26, 1259 (1893). (5) Kold- 
rausch, Ypsflanti, Z, physik. Chem. B-32, 416 (1936). (0) Herzfelder, Ber. 26, 2435 (1893). 
(7) Blanchard, Bull. soc. chim. (4) 43, 119S (192S). (S) Linneman, Ann. 136, 48 (1865). (9) 
Carr6, Mauclere, Bull. soc. chim. (4) 49, 1152 (1931). (10) Fittig, Pfeffer, Ann. 135, 359 (1865). 

(11) Berthelot, Lnca, Jahresber. 1857, 477. (12) Hill, Fischer, J. -Am. Chem. Soc. 44, 25SS • 
(1922). (13) Darrens, Compf. rend. 152, 1314 (1911). (14) Kharasch, Brown, J. Am. Chem. 
Soc. 61, 3432-3434 (1939). (15) Oppenheim, Ann. 133, 383-384 (1865). (16) Berthelot. Ann. 
155, 10S (1870). (17) Schorlemmer, Ann. 152, 159-163 (1S69). (18) Cass, Levine (to du Pont 
Co.) Brit. 471, 1SS, Sept. 30, 1937; Cent. 193S, I 1218; C.A. 32, 957 (1938). (19) Friedel, Silva, 
Zeil. far. Chemie 1871, 6S3. (20) Laughlin, Brown (to Standard Oil Development Co.), UJ3. 
2,300,159. Oct. 27, 1942; C.A. 37, 1725 (1943). 

(21) Matter. Ger. 369,502. Feb. 20. 1923; Cent. 1923, II 742. (22) Reboul, Ann. chim. (3) 
CO, 38-40 (I860). (23) Ref. 1, pp. 238-240. (25) LillienfeJd. Brit. 3S5.9S0. Feb. 2, 1933; Cent. 
1933, 1923. (25) Lloyd. Kennedy, U.S. 1,849.844, March 15. 1932; Cent. 1933, I 2994. (26) 
Khar as ch, Brown, J. Am. CAem. Soc. 61, 2145 (1939). (27) Zellner (to Tido Water Associated 
Oil Co.) U.S. 2,370,342, Feb. 27, 1915; C.A. 39. 3535 (1915). 


3:5845 TRICHLOROACRYLOYL CHLORIDE Cl C s OCl 4 Beil. H — 

Cl:C==i-C=0 D,.(i87) 

BJ>. 158” at 760 mm. (1) (2) nif s = 1.52709 (2) 

[For prepn. of C from trichloroacrylic acid (3:18-40) with SOClj (2)£ moles) refluxed 
for_12 hrs. (80-90% yield) see (2) cf. (6).] 

C with AlCb in C8s gives (1) a very stable 1 : 1 addn. prod.; on htg. it docs not lose CO 
but ultimately decomposes giving (1) trichloroacetic acid (3:1150). 

C with C6H 6 + AlClj gives (100% yield (1)) (3) phenyl a,0,/5-trichloro vinyl ketone 
IBeil. Vn v -(190)], oil, b.p. 13S' at 2 mm. (2), Df = 1.3902 (2); n??- 1.579S (2); for 
analogous behavior of C with toluene + many other arom. hydrocarbons + AlClj sec (2). 

[C with 3% Hi0 2 + 25% aq. NaOH at -3° to 0* gives (C9% yield (3)) nV(trichloro- 
acryloyl) peroxide, cryst. from ale., m.p. 49°.] 

® Trichloroacrylic acid amide: m.p. 97° (4), 96-97° (f* 
aq. NH*OH (5) or from ethyl trichloroaerylatc 
graphic study see (4).] } 

— ■ — Trichloroacrylic anili de: ndls. from pet 
with aniline (2 moles) in CHCU at 0° (7 

Trichloroacrylic p-toluidide : ■ 


[From 0 with • 
' 1 — (For v..j • 

■'Tom 0 (1 ■ 
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3:5845-3:5860 


3:5845 (l) BSeseken, Hasselbach, Rec. trav. ehim. 32, 10-11 (1913). (2) Boeseken, Dujardin, 
Rcc trav. chim. 32, 101-111 (1913). (3) Bdesekcn, Gelisscn, Rec. trav. chim. 43, 266-268 (1924). 
(4) Gilta, Bull. soc. chim. Bdg. 39, 587-588 (1930). (5) Fritsch, Ann. 297, 317-318 (1897), 
(6) Bergmann, Haskelberg, J. Am. Chem. Soc. 63, 1438 (1941). 

3:5850 ETHYL DICHLOROACETATE C<H 6 0 2 C1 2 Beil. II - 203 

CUCH.COOCiHs Hl-( 01) 

H:-(196> 

B.P. 158.3-158.7° (I) 

158-158.2° cor. (2) 

157.7° at 754.6 mm. (3) 

157° (4) 

15G° at 738.2 nun. (5) 

154-155° at 749.5 mm. (6) 

[For prepn. of C from dichloroacetic acid (3:620S) with EtOH -f- HCI see (7} (8); from 
chloral (3:5210) or chloral hydrate diacetate with EtOH/KCN (8S% and 80% yield, 
respectively) sec (4); from chloral cyanohydrin with aba. EtOH + cone. KOH (8) or abs. 
EtOH + anhyd. NaOAc (9) eee indie, refs.; from tetrachloroethylene (3:5460) with 
NaOEfc m s.t. at 100-120° see (10); from «,0-dichlorovinyl ethyl ether (3:5540) with Cl 2 
followed by aq. eee (11); from ft/S-djchloro-a-acetoxyacrylonitnle with EtOH in s.t. at 
150° see (12); for formn. of C in reactn. of EtOH with Cl 2 see (13).) 

C on boilg. with ale. KOH yields (14) glycobc acid (1 : 0-130) and oxalic acid (1:0445); 
C on htg. with NaOEt in abs. ale. yields (15) a small amt. ethyl diethoxyacetate together 
with larger amts, of diethyl oxalo-chloroacetate diethylacetal on its decu. products. 

_ [C on boilg. with EtOH + KCN yields (16) K dichloroacetate, AcOH, and oxahe acid; 
C on boilg. with EtOH + KF yields (17) KCI, SiF* + ethyl glyoxylate.) 

[C in ether treated with Na or htd. with Ag yields (18) diethyl maleate (1:3791).) 

C on shaking with aq. + beazylamioe yields (19) IV-benzyl-dichloroacetamide, m.p. 
94.8-95.6° cor. (19), 95-96° (20). 

C on hydrolysis with acid yields EtOH (1:6130) + dichloroacetic acid (3:6208). (For 
study of kinetics of this hydrolysis see (21) (22) (23).) 


(10) I'lscher, Geuther, Jahresber. 1864, 316. 

(11) Crompton. Triffitt, J. Chem Soc. 119, 1874-1875 (1921). (12) Kotr. J prakt. Chem. 
(2) 103, 232 (1921/22). (13) Altsehul, Meyer, Ber. 20, 2757 (1893). (14) Claus, Ber. 14, 1066 
(1881) (15) Cope, J Am. Chem. Soc. 58, 570-572 (1936). (16) Claus, Ber. 11, 496-198; 1043- 

1044 (1878). (17) S warts. Cent 1903, I 14. (18) Tanatar, Ber. 12, 1564 (1879). (19) Buehlei, 
Mackenzie, J. Am. Chem. Soc. 59, 421-422 (1937). (20) Mannicb, Kuphal, Arch. Pharm. 250. 
544 (1912). 

(21) Newling, Himshelwood, J. Chem. Soc . 1936, 1357-1361. (22) Timm. Hinshelwood, 
J. Chem. Soc. 1938, 862-869. (23) Salmi, Suonpalt, Ber. 73, 1126-1131 (1940). 

3:58G0 d,f-«-CHLORO-n*VALERYL CHLORIDE CjH 6 OC1 2 Beil. H - 302 
CHj CH 2 CH 2 .CH-C=0 Hi — 

ii ii n!— 

B.P. 155-157° at 763 mm. (1) DZ = 1.246 (1) 

[For prepn. of C from <*-chloro-n-vaIeric acid (3:8783) with PCb at 70-80° see (1).] 
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C on hydrolysis with aq. yields (I) <*-chI oro-n-val eri c acid (3:8783), b.p. 222°. 
3:5860 (l) Servais, Rec. trav . chim. 20, 46-47 (1901). 


l,l,l-TRICHLOROPROPANOL-2 CsHjOCU 

CHj — CII — CCI3 

H 

B J». 161.8° at 774 m MR 50° 

See 3 : 0846. Division A: Solids. 

3:5870 METHYL a-CHLOROCROTONATE C5H7O2CI 

CH3 — C — H 

Cl— C— COOCHj 

B.P. 161-162’ (1) Df 7 = 1.1570 (1) 


161.5-161.7° 

at 762 mm. (2) 

Df ' - 1.1675 

ID 

nf, 3 - 1 - 1.45680 (1) 

161° 

(3) 




160.8° 

(4) 

Df 6 - 1.1587 

(2) 

ng s - 1.45634 (2) 

158-159° 

(5) 

D? - 1.160 

(1) 


59.0-59.5° 

at 16 mm. (5J 

D’_‘ - 1.160 

(5) 

n'J - 1.455 (5) 


Note that the stereoisomeric methyl a-chloroisocrotonate is unreported. 

[For prepn. of C from a-chlorocrotonic acid (3:2760) in MeOH with HC1 gas (65% 
yield (5)) (1) (4};froma,a,0-tricMoro-n-butyraldehyde (butylchloral) (3:1905) (as hydrate) 
in MeOH below 15° with KCN (2 moles) (85% yield (3)); or from methyl a-chloro-o- 
vinylacetate (5) by isomerization with NaOAc/AcOH on reflirang 30-40 hrs. (5) see indie, 
refs.] 

C is unaffected by AgOH (dif. from methyl ct-chloro-«- vinylacetate (5)). 

3:5870 (1) von Auwers, Ber. 45, 2806 (1912). (2) Eisenlohr, Ber. 42, 3208 (1911). (3) Chatta- 
way, Irving, J. Chem. Soc. 1929, 1045. (4) Kahlbaum, Ber. 12, 343-344 (1879). (a) Rambaud, 
Bull. soc. chim. (5) 1, 1353-1354 (1934). 


BeiL I -(365) 

11- (185) 

1 2 - (385) 


BeiL H - 414 
Hi-(189) 
Hr (3 95) 


3:5875 FUMARYL (DI) CHLORIDE CiHjOzClz 

H— C— C=0 


I A? 

0=C — U — H 

A. 


BeiL H - 743 
Hi- (3 02) 
Hj-(639) 


BJ>. 161-164° (1) 

160° (2) 

158-160“ (3) 

76° at 33 mm. (4) 

59° at 16 mm. (5) 

60° at 14 mm. (6) 

62-64° at 13 mm. (7) 


D? = 1.408 (3) 1 = 1.50038 (3) 

Di 68 = 1.4117 (3) 


[For prepn. of C from fumaric acid (1:0S95) with PCI., (1) (2) (3), with S0C1 2 (8) (10) 
(cf. (9) (11)), with phthalyl dichloride (3:6900) (12) (9) (10), or with benzotrichloride 
(3:6540) at 170° (27) see indie, refs.; from maleic anhydride (1:0625) by htg. 2 hrs. at 
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3:5875 


130-135° with phthaloyl dichloride (3:6900) + ZnCfe (82-95% yield (7)) or with PC1 5 
(13) (6) • for formn. of 6 from succinyl dichloride (3:6200) with Cfe see (14), from calcium 
tttalate with PCl 5 see (15)-] 

0 on htg. with fum3ric acid (1:0895) at 175° (9) (16) or with silver fumarate (13) is 
largely converted to maleic anhydride (1:0625), b.p. 197-199°, m.p. 52°. 

0 with CI 2 in CCU in sunlight adds halogen almost quant. (19) yielding (17) (18) (20) 
meso-«, a'-dichlorosuccmyl dichlonde (3:9087). — C adds Br 2 at 150° (2) or in CCI 4 in 
sunlight (20) yielding aim. quant. (19) meso-a, a'-dibromosuccinyl dichloride, b.p. 113° 
at 18 mm. (20) (this prod, hydrolyzes with aq. to m eso-a, a~di bromosuccinic acid, m.p. 
257-258° m s.t. (20). 

(C with l,4-diphcnylbutadiene-l,3 yields (10) 3,6-diphenyltctrahydrophthaloyl dichloride, 
colorless ndls from Igr., m.p 143-144° cor. (10), this prod, on long boilg. (7}4 hrs.) with 
aq. ale. NaOH gives (10) on acidif. 3,6-diphcnyltetrahydrophtbalic acid, ndls. from AcOH, 
m.p. 230-231° cor. dec. (10).] — [For color rcactns. of C with various polyenes see (21).] 

(C on htg. at 100® with AlClj is partially conv. to maleyl chchloridc accompanied by 
evolution of HC1 + CO (22). — C with AlClj + CgH# gives (yield : 78-83% (23), 74% 
(24)) trans-tt,0-dibcnzoylcthylene (M-diphenybuten^-dionc-M), cryst. _from CgHg by 
addn. of ale., pale ycL nclls., m.p. 109-110° (23).] (For corresp- reactn. of C -f AlClj with 
toluene (24) (25), chlorobenzene (24), mesitylenc (24), anisolc (24), m-xylene (25), and 
biphenyl (25) see indie, refs.] 

C with excess MeOH yields (8) dimethyl fumarate (1:2415), m.p. 101.7°. (Note, 
however, that C with I cquiv. MeOH in Cells stood 5 hrs. at room temp. (5) or in ether 
(26) yields fumaric methyl ester chloride, b p. 83° at 17 mm. (20), 76° at 22-mm. (5), m.p. 
16° (5), this on shaking with aq. gives aim. quant. (5) methyl hydrogen fumarate, cryst. 
from CgHe, m.p. 144.5° cor (5). 

C with phenol (0) or with Sodium phenolatc in CgHe (28) yields diphenyl fumarate, 
ndls. from ale., m.p 161-162° (6); note, however, that the half ester, phenyl hydrogen 
fumarate, has m.p. 130° (28). 

C with aq. readily hydrolyzes yielding fumaric acid (1:0895), m.p. abt. 293-295° subb; 
for the diamidc, dianilide, and other derivs. corresp. to C see fumaric acid (l :0895). 

3:5875 (1) Perkin, J. Chem. Soc. 53, 575 (1888). (2) Kekute. An*. Suppl. 2, 86-87 (1862/63). 
(3) von Auwers, Schmidt, Bn. 4G, 4S0 (1913). ( 4 ) IVassermann, Ann. 488, 225 (1931). (5) 
Lutz, J. Am Chem Soc. 62, 3430 (1930). (6) Anschutz. Wirtz, Bcr. 18. 1947-1949 (1885). 
(7) Kyrides, Org. Syntheses, 20, 51-54 (1910). (8) Meyer, Monatsh 22, 421-422 (1901). (9) 
W. A. van Dorp, G. C. A. van Dorp. Itec. teas. chim. 25, 96-99 (1906). (ID) Kuhn, Wagner* 
Jauregg, Ber C3. 2CG4. 2078-2079 (1930). 

(11) McMaster. Ahmann, J Am. Chem. Soc. 60, 147 (1928) (12) Kyndcs, J. Am. Chem. 

Soc. 59, 20S (1937) (13) Perkin. Bn. It, 2515-2549 ( 1 SSI) (14} Kaudcr, J. prakt. Chem. 

(2) 31, 24-25 (1S85). (15) Perkin. Duppa, Ann. 112, 24-20 (1859). (16) G. C. A. van Dorp. 
I\ J Montague, lice. trav. chim. 37, 295 (1918). (17) Michael, Tissot, J. prakt Chem. (2) 46, 
39-1-395 (1892). (IS) Holmberg, J. prakt. Chem. (2) 81, 14S (1911). (19) Lutz, J. Am. Chem. 
Soc. 49, 1109-1110 (1927). (20) Michael. J. prakt. Chem (2) 52, 295 (1895). 

(21) Kuhn, Wagner-Jauregg, Belt. Chtm. Acta 13, 11 (1930). (22) Ott, Ann 392, 272-273 
(1912). (23) Lutz, Org. Syntheses 20, 29-32 (1940). (24) Conant. Lutz, J. Am. Chem . Soc. 45, 
1303-1307 (1923) (25) Oddy, J. Am. Chem. Soc . 45, 2156-2160 (1923). (20) Anschutz, Ann. 

4C1, 1SS-1S9 (1928). (27) Taber (to Turnbull), U.S. 1,793,917, Feb. 21. 1931; Cent. 1931 II 
155. (2S) Biscboff, von Hedcnatroni, Ber. 35, 40SG— 1088 (1902). 




B.P. 


F.P. 

flj 5 - 1.67291 (1) 


162.0° 

at 760 mm. <1} 

-29.5° (14) 


161.95° 

at760mm. (2} 

—29.0° (1) 

1.6712 (13) 

ng - 1.50250 (6) 


(3) (24) 

(2) (15) 


161.73° 

(4) 

-22° (16) 


1.501 (17) 

161-162° 

(5) 




160.5° 

(6) 

See also 

Z»i° = 1.68052 (1) 

iig = 1.50348 (SO) 

159.1° cor. at 760 mm. (7) 

Note 2. . 


Tlif = 1.50542 (1) 

159-160° 

(3) 


D\ b = 1.68813 (1) 


159-160° at 753 mm. (9) 1.6846 (13) 

159° (10) 

158.5-159.5° (11) 

158° at 760 mm. (12) 

157.8° at 734 mm. (13) Note 1. For additional data on vapor press, of C at 5° 

152.2° at $44 mm. (13) intervals from 15-165° Bee (18). . 

147.0° at 563 mm. (13) 

149.8° at 479 mm. (13) 

135.1° at 406 mm. (13) Note 2. For effect of press, on f.p. of C eee (15). 

.128.2° at 327 mm. (13) 

119.0° at 247 mm. (13) 

108.2° at 172 mm. (13) 

93.6°. at 103 mm. (13) 

69.0° at 37 mm. (13) 

See also Note 1. 

Colorless liquid with odor suggesting chloroform. — C is widely used in industry as 
solvent, degreasing agent, dry cleaner, component of insecticides, etc. — Note that comml. 
C is likely to contain other prods., notably tetrachloroethylene (3:5460) q.v. 

C is very spar. sol. aq.; e.g., 1 g. C requires for soln. at 25° 2900 g. aq. (19): for study 
of soly. of C in aq. at 20° see (20) ; for study of soly. of aq. in C at 0°, 25°, and 30° as detd. 
by Karl Fischer reagt. see (21). 

Binary systems contg. C. For f.p./compn. data on systems C + 1 ,2-dichloroeihane 
(ethylene dichloride) (3:5130), eutectic, f.p. —62°, contg. about 56 wt. % C (22); € + 
1,1,1-triehloroethane ( meihylchlorofohn ) (3:50S5), eutectic, f.p. —69.0° contg. 72.3% 
C (14); 6 + 1 ,1 ,2,2-telruchloroelhane ( acetylene tetrachloride) (3:5750), eutectic, f.p. —73°, 
contg. 59.9 wt. % C (22); C + tetrachloroethylene (3:5460), eutectic, f p. —54.8°, contg. 
41.6% C (14); C + CCl A (3:5100), eutectic, f.p. -68° (82), C + CBr 4 (S2) see indie. ref3. 

C forms binary azeotropes with various org. cpds.; e.g., C with chloroacctic add (3j 1370) 
forms a const.-boilg. mixt., b.p. 158.65° at 760 mm., contg. 90.1 wt. % C (23); C with 
trichloroacetic acid (3:1150) forms a const.-boilg. mixt., b.p. 161-8° at 760 mm., contg. 
96-5 wt- % G (24). — For other examples see Beil. Ij-(57). 

G either as liquid or vapor is extremely toxic; for further details see (S3) (25) (26) (27) 
(28) (29); for extensive study of anthelmintic action see (19). 

(For study of soly. in C of gaseous HCl (30) (11), H;S (30), or NHs (30) see indie, refs.; 
for study of thermal conductivity of C see (31); for study of influence of vapors of 0 on 



765 LIQUIDS WITH D? > U5 3:5880 

the explosion limits of mixtures of air with hydrogen, carbon monoxide, methane, acetylene, 
etc., see (32) (33) (34) (35).} 

Preparation of C. (For prepn, of C from chloral (3:5210) with PCfe (7) (37) or with 
AlCfe (38) see indie, refs.; note that in latter case (38) presence of AlCfe also facilitates 
loss of HCl from C with consequent formn. of tetrachloroethylene (3:5460); from trichloro- 
ethylene (3:5170) by addn. of Cfe in aq. (39) or under influence of ultra-violet light (4.0} 
(41) (note that O 2 retards addition of halogen (41)), or with S 2 CI 2 in g.t. at 140-150° (42), 
see indie. refs.J 

(For formn. of C (together with various other by-products) from ethyl chloride (3:7015) 
(43) or from 1 ,2-dichloroethane (ethylene djchloride) (3:5130) (44) with C/ 2 see indie, 
refs.; from chloroform (3 ‘5050) in electric arc (45) or in dark electric discharge (46) see 
indie, refs.; from CCfe in dark elec, discharge see (46); from 1,1,2,2-tctrachIoroethane 
(acetylene tetrachloride) (3*5750) or from trichloroethylene (3:5170) with Cfe at 80°, 
95°, or 115° in ultra-violet light (41), over pumice at 700° (47), or with FeCfe on htg. in s.t. 
(4S) sec indie, refs.; from trichloroethylene (3:5170) with large excess CfeO in CCfe at 
—20® see (10); from &/s'*<bcMorodiethyl sulfide (“mustard gas") with dry Cfe at 100° 
see (49).] 

(For stabilization of C by addn. of not over 0.1% alkyl amines such as EtjN (50) or 
with a wide variety of other org. N cpds. (81) see indie. refs.J 
(For studies of detn. of C by reactn. with Na + etbanolamine in dioxane (51) followed 
by volumetric (51) or gravimetric (71) detn. of resultant chloride ion see indie, refs, (note 
that use of Stepanov’s method (Na -f- EtOH) for detn. of Cl in C gives low results unless 
after addn. of Na mixt. is refluxed at least 20 hra. (12)); for detn. of C by thermal decn. 
and subsequent detn. of chlorine see (52).] 

Chemical behavior of C. [C with dry Cfe at 70° in diffuse light does not react and even 
after 30 hrs. no HCl 13 formed (52); however, C with dry Cfe + AlCfe at 70° (53), or C + 
Cfe over activated charcoal at 300-400° (54), yields bexachloroethane (3:4835).] 

[C with F 2 at 90° over a 10-hr. period yields (8) a mixt. of prods, contg. fluoropenta- 
chlorocthanc, m.p. 99.8-110® (in s.t.) (b.p. 137-139°), bexachloroethane (3:4835), tetra- 
chlorocthylcne (3:5460), sym.-difluorotctrachloroethane, b.p. 91-92°, together with other 
materials. — For behavior of C with SbFj see (55).] 

C with KjC^Cfe/HjSO* is only partially oxidized to CCfe (56 ). — [C on photochem. 
oxidn. with O 2 in ultra-violet light (57) (5S) gives a mixt. consisting of 80% trichloroacetyl 
chloride (3:5420) + 20% phosgene (3:5000). — 0 with fumg. H 2 S0 4 (60% SCfe) at 50- 
60° yields (59) dichloroacctyl chloride (3:5290).} 

_ C under various circumstances loses HCl yielding tetrachloroethylene (3:5460) (e'.g, 
C over bone char at 2S0° (CO) or over NiCfe at 330° (61), or with AlCfe at 70° (53) or under 
reflux (95% yield (72)) (02), or with liq. NHj at -18 to —34° under reduced press. (63) 
(64), or with pnm. or bcc. aliph. amines (84), or with MeOH over AfeOj at 290° (methyl 
chloride (3:7005) is abo formed) (85), or with acetylene over cat. at 200-300° (vinyl 
chloride (3:7010) is also formed) (63), or with ale. KOH (44) (66), or in ale. with 2 N 
aqueous NaOII in cold (9S% yield (12)) gives tetrachloroethylene (3:5460). — For detn. 
of 0 by titration of chloride ion thus split off 6cc (07); for study of kinetics of reactn. of 
0 with EtOII/XaOH sec (12).] 

0 under certain conditions yields tricldorocthylene (3:5170) [e.g., C with Hj over Ni 
at 270° (61), or C on electrolysis at Fb cathode (69), or 0 with McMgl (70) gives trichloro- 
ethylene (3:5170).] 

Ib with CHCfe (3:5050) + AlCfe gives (72) (73) (74) (75) tiwyTH.-heptachloropropane 
(3:0200); note that this reactn. first involves loss of HCl under influence of AlCfe (see 
also above) and subsequent condensation of the resultant tetrachloroethylene (3:5400) 



3:5880 


PENTACIILOROETHANE 


7C6 


with CHClj. — C (1 mole) + 1,2-dichloroethylcnc (presumably mixt of cis (3:5042) and 
Irons (3:502S) Btercoisomers) + AlCIs (1% of Bum of wts. of reactants) stood 12 days at 
40° gives (76) (in addition to a rcsiduo a fraction volatile with steam which consists of 
1,1,2,2,3,4,4-heptachlorobutano (3:0056)), two storcoisomcric 1,1,2,3,4-pentachlorobutanes, 
viz., the solid isomer (3:0750) and tho liquid isomer (3:906S); for genesis of these cornpds. 
see (76).] 

[For survey of actn. of G on various common metals sco (77). — C with Na or K or their 
alloys may (like many other polychloro compds.) explodo under certain conditions) for 
an extensive study of this behavior including sensitivity to mechanical shock see (78).] 

C with excess phenyl hydrazine on stdg. at ord. temp, evolves N«, ppts. plienylhydrazino 
hydrochloride, and yields benzene (67); tho full mechanism of this behavior seems never 
to havo been established, but these samo three prods, arc similarly obtd. from hexachloro- 
cthano (3:4835) and to a lesser degree from 1,1,2,2-tetrachloroethane (3:5750). 

<g> Color test with NH<OH/CuaClj. 0 (1-2 drops) in small glass-atoppcrcd bottlo filled 
with cone. aq. NII 4 OH treated with powdered CunCfe, stopper quickly inserted (to 
force out air and excess liq.) and shaken, gives within 5 mins, n blue color which rapidly 
darkens; note that this test is not specific for C and is also shown by other cpds. contg. 
tho — CCls group such as trichloroacetic acid (3:1150), ethyl tricbloroacctatc (3:5950) 
CHClj (3:5050), CCU (3:5100), although hcxachloroctliane (3:4S35) develops color 
at surface only after several hours; for further details seo (79). t 

3:59S0 (l) Timmermans, Martin, * * ‘ " ” 

I « 


1 ‘ ' iuo, Gas:, chitn. Hal. 55, 342 (1925). (10) 

Goldschmidt. SchUsslor, Bn. 68, 509-570 (1925). 

(11) Hamai, Bull. Chem. Soc. Japan 10, Y,, ~ J T /n ~" *** 

1934, 2003-2010. (13) ITcrz, Rathmann, 

- “ • r • *■ 

• - ■ l ■ 1 ! < 


410 (1930). 

i . ■ ■■ - Ml); Cent. 1942, I 1352; C.A. 37, 263S (1943). 

. ■ Bclff. 40, 500 (1931). (23) Locat, Ann. «e- 

* 1 4 1 “ , ■ • . Var. chim. 47, 17 (1023). (25) Jacobs. “ The 

Analytical Chemistry of Industrial Foisons, Hazards and Solvents," Interscienco Publishers. 
Ino., Now York (1911). (2G) Smyth, N. Y. Stale J. Med. 42, 1072-1079 (1942); CJL. 36, 4626 
(1912). (27) Bnrsoun, Sand, Quart. J. Pharm. Pharmacol. 7, 205-214 (1934); Cent. 1934, II 
2550; C.A. 28, 0191 (1034). (2S) Lazarev, Arch, ciptl. Path. Pharmalol. 141, 19-24 (1929): 
Cent . 1029, II 451; C.A. 25, 3074 (1931). (29) Lehmann, ot ah. Arch. Ilyg. 74. 1-00 (1011)5 
Cent. 1011, II 885-880; C.A. G, 3125 (1012). (30) Doll, J. Chem. Soc . 1931, 1370-1377. 

(31) Dates, Hnzznrd, Falmer, I mi. Eng. Chem. 33, 376-370 (1911).' (32) Lnngcn van dcr 
Vnlk, Rec. trav. chim. 48, 201-219 (1929). (33) Jorwcn, Ind. Eng. Chem. 19, 430-431 (1927). 
(3t) Coward, Jones, Ind. Eng. Chem. 18, 979-974 (1920). (35) Jorissen, Mcuwissen, Rec. In ip. 
cM'm. 44, 132-140 (1925). (30) Jorissen, Vclisck, Rec. tras. c him. 43, SO-SO (1924) . (37) Fntcrno, 
Ann. 151, 110-121 (18C9). <3S) Mouneyrat, Bull. aoc. chim. (3) 19, 200-201 (1S9S). (39) 
Groll, Ilearno (to N. V. do Bataafscho Petroleum Moatschappij), Brit. 430,357, Nov- ", 1935; 

French 789,200, Nov. 25, 1035; Cent. 193G, — * — ~ 

furt und Theilnchmer, Ger. 248.9S2, July 

(41) Mtilter, Schumacher, Z. phyaik. Ch. • 

(1037). (4 ) Popo, Smith, J. Chem. Soc . 

(18 JO). (44) Pierre, J. proki. Chem. (1) 4 ■ . 

22, 251 (1016). (10) Bcrson, Fournier, 

I>raXt. Chem. (2) 83, 315-322 (1911). (4E 

Mann, rope, J. Chem. Soe. 121, 597 (1922). (50) Imperial Chem. Ind., Ltd., French 744, U!s; 
Cent. 1033 , 11 605. 



767 


LIQUIDS WITH -Of > 1.15 


3:5880-3:5885 


(51} ‘Winteringharo, J. Soc. Chem. Ind. 61, 186-187 ( 1942) ; C.A. 37, 1951 (1943). (52} Winter- 
icgham, /. Soc. Chem. Ind. 61, 190-192 (1942), C.A. 37, 1951 (1943). (53} Mouneyrst, Butt. 

!0C . chxm. (3) 17, 797-799 (1897); (3) 19, 182-183 (1898). (54 ) Mkryan, Babayan, Sbomtk 
Trudov. Armyanskoso Fttinla Akad. Nauk 1940, No. 2, 51— 5S; C.A. 37, 5694 (1943). {55} Henne, 
Ladd J. Am. Chem. Soc. 58, 402-403 (1936). (56) Guyot, Simon, Compt. rend 170, 736 (1920). 
(57) Schumacher. Thlirauf, Z. physik. Chem. A-189, 183-199 (1941); Cent. 1942, 1 1485; C.A. 36, 
4418 (1942). (58) Mvliler, Ehrmann, Ber. 69, 2207-2210 (1936). (59} Chem. Fabrik. Weiler- 
ter-Meer, Ger. 362,748, Oct. 31, 1922; Cent. 1D23, II 405. (60) Korner, Suchy (to Dr. A. IVacker 
Soc. Chem. 2nd.), Ger. 464,320, Aug 21, 1928, Cent. 3929, J 1044. 

(61) Mftdhe, Sabrou, Bull. eoc. chxm. (4) 47, 349-350 (1930). (62) Mugdan, Wimroer (to 
Consortium fur Elektrochem. Ind.), XJ.S. 2,249,512, July 15, 1941; C.A. 35, 6601 (1941): Bnt. 
£00,176, March 2, 1939; Cent 1939, I 3798; C.A. 33, 5417 (1939): Ger. 894,884. July II, 1910, 
C.A. 35, 5134 (1941), French 841,962, June 2, 1939; Cent. 1939, II 2280, C.A 3 f, 4395 (1940). 
(63) Mkryan, Sbomik Trudov Armyanskogo Fxhala Akad. Nauk 1940, No 2, 36—11 ; C.A. 37, 
5694 (1943). (64) Pogosajan, Mkryan, Russ. 50,533, Feb- 28. 1937; Cent. 1938, II 412 (65) 

I G„ French 805.563, Nov. 24, 1936; Cent. 1937, I 2258. (66) Saatry, J. Soc. Chem Ind. 35, 
450-452 (1916). (67) Gowing-Scopes, Analyst 39, 385-388 (1914) (68) Dr. A. Wacker Soc. 

Chem. Ind , Bnt. 480,568, March 24, 1938, Cent. 1935. I 4236; C.A. 32, 5857 (1938). (69) 

Sandonrum, BorgheUo, Atl\ accad. Linen (6) 20, 334-340 (1934), Cent. 1935, I 3654. (70) 

Hebek, Mandrino, Oesterr. Chem. Zt a *1, 363-364 (1938}. Cent. 1939, 1 909, C.A. 33, 1266 (1939). 

(71) Kauscher, Ind. Eng. Chem.. Anal. Ed 9. 290-299 (1937). (72) Prina. Rec. trav. chim.&i, 
250 (1935). (73) Bfleselcen, Pnna, Verhandl Akad. Wetensckappcn 1911, 776-778, Cent. 1911, 
1 466, C.A. 5, 2S45 (1911). (74) Pnna. J. prefct Chem (2) 89, 415 (1914). (75) Farlow, Org. 
Syntheses. Coll. Vol. 2 (1st ed), 312-313 (1943), 17, 5S-59 (1937). (76) Prins, Rec trav chim. 
56, 119-120, 124-125 (1937). (77) Gowing-Scopcs. Analyst 39, 7 (1914). (78) Leoze. Metz, 
Z. get. Schiess-u Sprengstoffw 27, 255-258. 293-296, 337-340. 373-376 (1932), Cent. 1933, I 
1716; C.A 27, 844 (1933). (79) Doughty, J. Am. Chem. Soc 41, 1129-1131 (1919). (80) 
Eekart. Brennsloff-Chem i. 24-25 (1923); C A. 17, 2356 (1923). 

(81) Miss bach (to Stauffer Chem Co.), U S 2,043,257-2,043,260, inch, June 9, 1936; Cent. 
1936, II 3845, C A. 30, 5240 (1936). (82) Verstrsete, Bull soc. chxm. Bely. 43, 523-527 (1934). 
(83) Lehman. Schmidt-Kchl, Arch. Hyg. Balt. JIG, 131-268 (19 38); C.A. 31, 477 (1937); not in 
Cent. (84) Rueggebcrg, Falkof, J. Am. Chem. Soc. 67, 2052 (1945). 


3:588.5 l,2,3-TRICHLOR.O-2-METHYLPROPANE C^HjCIj 

CH» 

CICHi-i-CHsCl 

i, 

B.P. 162.0-103.1" cot. (1> 05® - 1.3020 (1) 


Boil. S.N. 10 


nS? - 1.4765 <1| 


{For prepn. of C from ter-butyl chloride (3.7045) -f Cl; tee (X); for forma, of 6 (5%) 
from 3-chioro-2-methylpropene-l (mcthallyl chloride) (3:7145) by addn. of Clj with 
Cl;/ aq. at 30* (main prod, is 1 ,3-dichloropropanol-2 (3:59S5) in 70% yield) (2), or better 
with SOjCJ; (83% yield (4)) see indie, refs,; from l,3-dich]oro-2-4netby}propatte (3:7960) 
with Clj, or with SOzCl; + BzzO; (73% yield) see (4}.l 
0 on pyrolysis at 450-550* gives (3) three isomeric dichloroisobutenes, viz., m and irons 
l,3-dichloro-2-methylpropene (3:5590) and 3-ch)or o-2- (cblorome th3’ J ) propene - 1 (3; 5633). 

{C on dehydrohalogenation with equimolal proportion of quinoline at b.p. hra. gives 
(73-83% yield (4)) l,3-dichloro-2-methylpropene-l (3 .5590).] 

C on hydrolysis trith (M 6% aq, NaOH givc3 (84% yield (3)) a roiM. of m and treat 
Btereoisoxnera of •y-chloro~0-methyl-allyl alcohol (3:8340). 


3:5SS5 (l) Rogers, Nelson, J. Am. Chem. Soc. 58, 1027-1029 (1936). 
Ind. Eng. Chem. 33, 3S7 (19-11). (3) Rogers. Nelson. J. Am. Chem. 
(4) Moomtian, Ookis, J . Am. Chem. Sac. 68, 787 (1946). 


(2) Bur gin, Hearce, Bust, 
Soc. 68, 1029-KJ31 (1936). 



3:5890-3:5900 


DIVISION B, SECTION 1 


3:5890 ISOPROPYL DICHLOROACETATE C 5 H 8 0 2 C1 2 B' 

(CH3) 2 CH.O.CO.CHa 2 

B.P. 163.8-164.8° (1) X>1 5 = 1.1989 (2) n|> 5 « 

164.0° at 747 nun. < 2 ) Df = 1.2053 (3) nf>° « „ 

[Forprepn. (48.6% yield (2)) from isopropyl ale. (1:6135) + dichloroacetic ac 
see (2); for prepn. (39.5% yield {2}) from propylene and dichloroacetic ac. (3: 

(2)-3 

(For study of hydrolysis of C see (3).] 

3:5894 (1) Cheng, Z. phyaik. Chem. B-24, 310 (1934). (2) Dorris, Sowa, Nieuwland 

Chem. Soc. 56, 2689-2790 (1934). (3) Schjanberg, Z. physik. Chem . A-172, 229 (1935). 

3:5895 1,2,2,3-TETRACHLOROPROPANE Cl C S H*C1 4 Bell. 

CI.CH2 — k — CH2CI i 

i, 

B.P. 164“ (1) Di? = 1.49G (1) 

Colorless liq. with characteristic penetrating ethereal odor. — Insol. in aq.; ea 
ale., ether. 

[For prepn. of C from 2,3-dichloropropene-l (3:5190) with.Cl 2 see (I); from 1,2, 
chloropropane (3:5475) with SbCl 5 at 100° see (2).] 

C with ale. KOH splits out HC1 yielding (1) 1,2,3-trichloropropene-l (3:5650), b.p. 
3:5895 (l) Pfeffer, Fittig, Ann. 135. 360-361 (1865). (2) Herzfelder, Ber. 26, 2436 (1893). 


3 : 5900 l,3-DICHLOROBUTANONE-2 
(cf-Chloroethyl chloro- 
methyl ketone) 


H ChH 6 OC1 2 
Cl.CHs.CO— i— CHs 


Beil. I - 61 
I, -(34 
Ir- 


BJ>. 165°{2) at 753 mm. (1) 
65° at 17 mm. (2) 
60° at IS mm. (2) 
55-55.5° at 10 mm. (3) 


2>S° - 1.3110 (3) ng = 1.46SG (. 

- 1.3189 (3) ng - 1.4703 (0 


Colorless liq. when freshly distd. but gradually turns red. — Strong lachrymator anti 
nasal irritant {1}. • — Insol. aq.; sol. ale., ether, and most org. solvents. 

[For prepn. from ethyl methyl ketone (1:5405) by actn. of Cl 2 fl), from 1,3-dichloro- 
butanol-2 (3:9145) by oridn. (3); from 3-chloro-2- (chloromethyl )butene-l (3:9206) with 
Oj (4) see indie, refs.) 

C with satd. aq. NaHSOa soln. yields cryst. NaHSOj cpd. (1). — C with Zn dust + 
AcOH yields (1) (3) ethyl methyl ketone (1:5405). 

<© l,3-Dichlorobutanone-2 semicarbazone: m.p. 114° (2), 107-108° (4). 

3:5900 {1} Dfmfctre-VIadesco, Bun. soc. chim. (3) 6, 829-830 (1891). (2) Blais4, Bull. soc. chim. 
(4) 15. 733 (1914); Compt. rend. 156, 794 (1913). (3) Petrov, J. Qen. Chem. (U.S.S.R.) H, 
713-721 (1941); C.A. 36. 494 (1941). (4) Tishchenko. J. Gen. Chem. (U.S.S.R.) 8, 1232-1216 
(1938) ; Cent. 1939, II 4223 ; [C.A. 33, 4190 (1939)]. 
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3:5910 

a.a.d-TRICHLORO-n-BUTVRALDEHYDE ChHjOClj 

Beil. I - 6G4 


(“ Butyrchloral “ Butylchloral 

Cl 

I, -(340) 


Croton chloral) 

CHj.CH.i.CHO 

I:-(72S) 



it it 


B.P. 


Dl° = 1.395G (4) 

no - 1.47554 (4) 

164.5-165.5° at 760 mm. (1) 

105° 

(2) 

/>1J 8 = 1.433? (5) 


164-165° at 760 mm. (3) (4) 



163-164° (6) 

(Bctf also “ Bulyrchloral hydrate " (3: 1905).] 

Oily liq. 

|For prepn. of C from acetaldehyde (1:0100) (3) (7) or paraldehyde (1:0170) (7) (8) 
with Clj see indie, refs,; from a-chiorocrotonaldchyde (3:8117) by addn. of Clj (6) (10) 
(36) in CC1* coin. (9); from crotonaldehyde (1:0150) by 8atn. with HCI gas followed by 
treatment with CI 2 8ce (11) cf. (37M 

(For prepn. of C from its polymers (see below) by distn. at atmospheric press. (2), or 
from its hydrate (3:1905) by distn. with half its wt. of AC2O (2), or shaking with cone. 
H2SO4 (1) cf. (2), see indie, refs.] 

(0 on reduction with fused Al(OEt)j in boilg. aba. ale. under H 2 or Nj for 14 hrs. (12) 
or with fused Al(OEt) 3 4- AICI3 in boilg. abs. ale. under H 2 or Nj for 14 hrs. (13), or with 
CjHsOMgBr in dry ether followed by aq. (19), or by treatment with diethylzinc (14), 
di-n-propylzinc (15), or di-isobutylzinc (15) (followed by aq.) gives (92% yield (12)) 
2,2,3-trichlorobutanoM (3:1336), m.p. 62°. — Note that 0 (as hydrate) (3:1905) is 
reduced by fermenting yeast (16) to dextrorotatory 2,2,3-trichlorobutanol-l, m.p. 62°.] 

[C with Zn -f- HCI or Zn -f aq. (17) is dehalogenated to a mixt. of a-chlorocrotonalde- 
hyde (3:8117) + crotonaldehyde (1:0250); G with Fe filings + AcOH at room temp, for 
8 days (18) dehalogenates to a mixt. of n-butyraldehyde (1.0130) + n-butyl ale. (1 :6180) 
+ crotonyl ale. [Beil. 1-442, Ii-(227), I 2 -(480)].] 

0 on oxidn. with 2 pts. fumg. HNO3 stood overnight at ord. temp, yields (3) 
trichloro-n-butyric acid (3:1280) (cf. corresp. behavior of butyrchloral hydrate (3:1905)). 
— Con oxidn. with boilg. aq. I^4p’e(CN)« also loses 2 atoms of chlorine giving (41% yield 
(29)) o-chlorocrotonic acid (3:2760). 

C U mole) with H2O (1 mole) readily combines with evolution of heat yielding (3) (9) 
crystn. butyrchloral hydrate (3: 1905)_. — Similarly, G combines with equiv. amt. of alcohols 
giving the corresp. alcoholates*. e.g., C with EtOH yields (20) butyrchloral -ethylalcoholate 
(Beil. 1-665, Ii-(346)Ij G with butanol-2 yields (l) butyrchloral-sec-butylalcoholate, etc. — 
Note that butyrchloral-ethylalcoholate in excess EtOH on satn. with dry HCI gas gives 
(50% yield (21)) a,or,^-trichloro-n-butyraldehyde diethylacetal, b.p. 232-233°, 135° at 
30 mm. (21). — IFor study of dissociation of addn. cpds. of C with various prim., sec., and 
ter. alcohols see (22).] 

C or its hydrate (3:1905) q.v. in pres, of cone. H 2 SO< or pyridine at ord. temp, can be 
trimerized to a mixt. of two parabutyrchlorafa (2); these are colorless, crystalline, sharp 
melting solids, sol. in org. solvents but insol. in aq. ; the less sol. a-parabutyrchloral, rhombic 
cryst. from boilg. AcOH or boilg. EtOH, has m.p. 180°; the more soluble /S-parabutyrchlo'ral 
(stereoisomer?), cryst. from boilg. AcOH or boilg. EtOH, has m.p. 157°; these polymers 
can be distilled_at 15 mm., but attempts to distil them at ord. press, result in complete 
dissociation to G (2). 
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[C-with anhydrous acetaldehyde (1:0100) (2 moles) with dry HC1 gas at 0® for 15-20 
hrs. condenses to give (67% yield (23)) 2,4-dimethyl-6-(a I a,0-trichIoro-n-propyl)trioxane- 

l, 3,5, b.p. 118° at 13 mm. (23).] 

[C in CHCU with H 2 S gives (24) bis- (a-bydroxy-£, 0 , 7 -tri chi or o-n-bu tyl )sulfide (" butyr- 
chloralsulfhydrate ”)» m -P- 85° (24).] 

[C with PCI 5 (1.4 wt. pts.) at 110-120° apparently has its oxygen replaced by equivalent 
chlorine but also loses 1 HC1 yielding (25) a cpd. of compn. C 4 H 2 CI 4 , presumably 1, 1,2,3- 
tetrachlorobutene-2, although no other report of this cpd. can be found.] 

[C with aq. HCN gives only butyrchloral hydrate (3:1905) since this prod, is too spar, 
sol. aq. to enter further reaction, but upon addn. of ale. and subsequent digestion this 
system yields (26) (27) a,ff,0-trichIoro-n-butyraldehyde cyanohydrin [Beil. III-322, IHr 
(226)], pi* from aq , m.p. 101-102° (27) (28), also obtd. from butyrchloral hydrate with 
aq. KCN (2 moles) at 40° (28). — See also further comments under butyrchloral hydrate 
(3:1905).] 

[0 with ethyl diazoacetate gives (71% yield (30)) ethyl ^keto-%y-trichIoro-n-caproate 
(Beil. HI-684], b.p. 149° at 20 mm. (30).] 

C in CHCI 3 with NH3 gas gives on evapn. of solvent (31 ) butyrchloral ammonia, cryst., 

m. p. 62° (see also under butyrchloral hydrate (3:1905)]. 

C also readily adds amides yielding cpds. of type CH 3 .CHC1.CH 2 CH (OH).NH.COJt; 
e.g., C with acetamide (1 mole) gives on btg. (31) (32) (33) (34) butyrchloralacetannde, 
obtd. by these workers in two isomeric forms one of m.p. 170° (spar. sol. hot ale.) (32) 

(33) (34), the other m.p. 158° (readily sol. in hot 50% ale.) (31) (32) (33); note, however, 
that butyrchloral hydrate (3:1905) with acetamide (1 mole) htd. at 100° until solidifica- 
tion occurs gives only (21) a prod. m.p. 208-210°; C with benzamide (1 mole) gives on 
htg. butyrchloralbenzamide, obtd. in two isomeric forms, one of m.p. 146° (32) (33) cf. 

(34) , the other of m.p. 132° (31) (32) (33); note, however, that butyrchloral hydrate (3:1905) 
with benzamide yields only (21) a prod. m.p. 176°. 

C (3.5 g.) with urea (1.2 g.) htd. at 100°, cooled, powdered and recrystd. from ale., gives 
(yield not Btated (35)) butyrchloral urea, m.p. 156°. 

3:5910 (1) ‘WiUcox, Brunei. J. Am. Chem. Soe. 38, 1837 (1916). (2) Chattaway, Kellett. J- 
Chem. Soc. 1928, 2709-2714. (3) Kramer, Pinner, Ber. 3, 383-390 (1870). (4) BrOhl, Ann- 
203, 20 (1880). (5) Dobrosserdow. Cent. 1911, I 955. (6) Pinner, Ber. 8, 1564-1566 (1875)- 
(7) Pmner, Ann. 179, 24-30 (1875). (8) Freundier, Bull. soc. chim. (4) 1, 68-69 (1907). (9? 
Moureu, Murat, Ta mpier, Bull, soc . chim. (4) 29, 33 (1921). (10) Lie ben, Zeisel, Manatsh. 4 , 
533-536 (1883). 

(11) High (to Udylite Corp.), U.S. 2,280,290, April 21, 1942; C.A. 36, 5482 (1942). (12) 
Meerwein, Schmidt, Ann. 444, 233-234 (1925). (13) Meerwein (to F. Bayer & Co.), U-S- 
1,572,742, Feb. 9, 1926; Cent. 1926, 1 3627: Brit. 251,890, June 3, 1926; Cent. 1926, II 1097. 
(14) Garzarolli-Thurnlackh, Ann. 213, 369-372 (1882). (15) Garzarolli-Thurnlackh. Papper, 
Ann. 223, 166-169 (1884). (16) Rosenfeld, Biochem. Z. 156, 54-57 (1925); Cent. 1925, J 2301; 
C~A. 19, 2683 (1925). (17) Sarnow, Ann. 164, 108 (1872). (18) Lieben, Zeisel, Monolsh. 1, 
840-843 (1880). (19) I.G., Brit. 384,156, Dec. 22, 1932; Cent. 1933, 1 1351. (20) Pinner, Ann. 
179, 38-42 (1875). 

« (21) Freundier, Bull. soc. chim. (4) 1, 201, 203-204 (1907); Compt. rend 143, 684 (1906). 

(22) Y721cox, Brunei, J. Am. Chem. Soc. 38, 2533-2535 (1916). (23) Belferich, Besler, Ber. 57, 
1277, 1279-1280 (1924). (24) Voswinkel. Ger. 233,857, April 24. 1911; Cent. 1911, I 1467. 
(25) Judson, Ber. 3, 790 (1870). (26) Pinner, Bischoff, Ann. 179, 97-99 (1875). (27) Pinner. 
Klein, Ber. 11, 1488 (1878). (28) Chattaway, Irving. J. Chem. Soc. 1929, 1043-1046. (29) 
WaUach, Ber. 10, 1530 (1877). (30) Schlotterbeck, Ber. 42, 2572 (1909). 

(31) Schiff, Tassinari, Ber. 10, 1784-1786 (1877). (32) Schiff, Ber. 25, 1690-1691 (1892). 

(33) Tarugi. Gazz. chim. ital. 24, 1 230-236 (1894). (34) Pinner, Ann. 179, 39-40 (1875). (35) 
Feist, Kublinsld, Arch. Pharm. 274, 430. 434 (1936). (36) Chem. Fabrik vorm. Weiler ter- 
Meer, Ger. 351,137. April 3, 1922; Cent. 1922, IV 155. (37) Brown, Plump (to Pennsylvania 
Salt Mfg. Co.), U.S. 2,351,000, June 13, 1944; C.A. 38, 5226 (1944). 
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3:5920-3:5935 


3:5920 1,2.3,3-TETRACHLOROPROPENE-l C 3 H 2 CI 4 

Cl Cl 

CbCH.iJlH 

B.P. 165° (!) 2>2* *= 1.5274 (1) ng - 1.5272 (1) 

105-107° (2) 

Colorless oil. 

(For prepn, (70% yield (2)) from ai/m.-pentachloropropane (3:6280) by actn. of ale. 
KOH (1 mole) see (2).J 

C with cone. H^SO^ at 30-40° gives quant, yield of chloromalondialdehyde (Beil. I-765|. 

3:5920 (1) Prins, J . prakt. Chem. (2) 89, 421-422 (1914). (2) Heilbron, Healop, Irving, J. 
Chem. Soc. 1930, 783. 


Beil. I — 
M83) 
I 2 — 


3:5935 1,2,3-TRlCHLOROBUTANE 


Cl ci Cl 

CHj— i~ i— iflz 

k k 


C<H 7 CI s 


Beil. I - 119 

11— 

1 2 - ( 83) 


B.P. 105-107° at 769 mm. (1) = 1.3104 (I) n|? - 1.4790 (If 

165-108° at 726 mm. (2) 

79-80° at 32 mm. (3) 2>J 8 = 1.3172 (I) 

02-63° at 28 mm. (2) ■* 1.3241 (3) 

Insol. aq., sol. ajc., ether, CHCIj. 

(For forma, of C (3G.5%) from 2,3-dichIorobutane (3:7015) -f si. excess Cl t in dark at 
-17° (together with 18% 2,2,3-trichlorobutane (3:5680)) see (l); for forarn. of 0 (19%) 
from 1,2-dichlorobutane (3:7680) + si. excess Clj in dark at —17° (together with 28% 
2,2,3-trichlorobutane (3:5680) seejfl); for formn. of C from l-chIorobutene-2 (3:7205) -f- 
Cl 2 in CHCIj see (3); for formn, of C from butene-1 with CI 2 /aq. (together with 1,2-dichlaro- 
butane (3:7680)) see (2).J 

C with solid KOH at 150° loses HC1 yielding (1) mixt. of ris-1 ,2-di chlorobutene-2 
(3:5615), b.p 125-127°), and tram- 1 ,2-dichIorobu tene-2 (3:5360), b.p. 116-118° at 765 
mm. (1). 


3:5935 (l) Tishchenko, Cburbakov, J. Gen. Chem. (JJ.S.S.R.) 6, 1553-1558 (1936); C.A. 31, 
2165 (1937), Cent. 1937, I 3786. (2) de Montmollin, Matile, Hefo. Chxm Acta 7, 108 (1924). 
(3) Charon. Ann. chxm (7) 17, 230-231 (1899). 


l,l,l-TRJCBXORO-2-METHYLPROPANOI.-2 C*HrOCL 

CH S 

CHj — i — CCL 

in 


B.P. 107° M.P. 90-97° 


Soil. 2 - 382 
It- (182) 
If (415) 


See 3:2662. Division A: Solids. 
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3:5050 ETHYL TRICHLOROACETATE C^OjCIj Bell. H - 209 

CI3C.COOC2H5 , n t .( 94) 

n 2 .(200) 

B.P. 107.5-108.0° cor. (1) £>2° «= 1.3820 {8) rtf? - 1.45008 (8) 

107.5° (2) 1.3823 (10) * 1.45040 (10) 

100.7-1G7.1 0 at 754.8 mm. (3) 

167° (4) 

100° U3) 

100° at 738.2 mm. (8) 

1C4-1GG 0 (5) 

1C4° (6) 

103.0- 103.5° at 682 mm. (7) 

74° at 28 mm. (9) 

58.0- 59.0° at 13 mm. (10) 

02° at 12 mm. (11) 

00-01° at 12 mm. (12) 

(For prepn. of C from trichloroacetic acid (3:1160) with nbfl. EtOH + dry HCl (yield: 
90% (13), 63% (16)) or with H2SO4 (60-60% yield (13)) (14) (16), or with Twitclicll’a 
rcagt. (62.6% yield (6)) bco indie, refs.; from trichloroacctyl chlorido (3:6420) with ethyl 
orthoformato (1:3241) see (17); from " tctrachlorocthylidcne trichlorolactntc ” (Beil. 
XIX-105] with EtOH see (12); for formn. of C from chloral (3:6210) with Al(0Et)j in 
C«,Hft (ll), or with acctaldehydo + Al(OEt)i or Mg(OMc)2 in 'dry ether (18), see indie. 
refsO 

[C on warming with KCN in abs. ale. dee. (6) into chloroform (3:6050) -f C0 2 ; 0 with 
NaOEt gives on warming (19) tricthyl orthoformato (1:3241) + Na ethyl, carbonate + 
NaCl.) 

[C with excess Hj over Ni at 320° gives (14) ethyl dichloroacctato (3:6850) + ethyl 
chloroacetate (3:6700) + EtOAo (1:3016) -f acetaldehyde (1:0100).] 

C with CU1CI2 in cone. aq. NH4OH gives dark blue color within 2 min. (21); also shown 
by chloral hydrate (3:1270) and trichloroacetic acid (3:1160) (the latter, however, acting 
instantly); for further limitations sco (21). (C htd. at 100° with Cu powder for 6-8 hrs. 

(22) gives diethyl tetrachlorosuccinatc, b.p. 160° at 13 mm. (22).], 

C with cone. aq. NH4OH gives in tho cold (14) trichloroacetamido, spar. sol. aq., cryst. 
from hot aq. or dil. ale., m.p. 141°. — 0 on shaking with aq. benzylamine gives in the cold 

(23) trichloroacct-N-bcnzylamide, cryst. from lgr., m.p. 93.6-91.4° cor. (23). (Note, 
however, that the corresp. dichloroacct-N-bcnzylamidc (from ethyl dichloroacctato (3 : 6S50) 
has almost the same m.p., viz., 91.8-95.6° cor. (23), while chloro-acct-N-benzylamido (from 
ethyl chloroacetate (3:6700)) has m.p. 93.0-93.6° cor. (23).] 

0 hydrolyzes very readily (6) yielding ethyl alcohol (1:6130) and trichloroacetic acid 
(3:1160). [For kinetic studies of hydrolysis of C under various conditions (including 
very high pressure (9)) see (10) (2) (24); for kinetic study of alcoholysis of 6 with McOH+ 
HCl see (25).] 

3:6930 (1) Perkin, J . Chem. Soc . G5, 423 (1891). (2) Timm, Ilinsholwood, J. Chem. Soc. 1038, 

802-860. (3) Schiff, Ann. 220, 10S (1883): 2. pkyrik. Chem. 1, 379 (1887). (4) C lien ft, Z. 
phytik. Chem. B-24, 300 (1934). [(5) Zaganiarfe, Varvoglea, Her. G», 2280 (1036). (6) Claus, 
Ann. 191, 68-63 (1878). (7) Sudborough, Karno, J. Indian I net. Sri. 5, 7 (1922); Cent. 1923, 
I 295; C.A. 17, 065 (1023). (8) Brilhl. Ann. 203, 22-23 (1880). (9) Newitt, Linstcad, Hnplro, 

Boorman, J. Chem. Soc. 1037, 876-883. (10) Palomaa, Salmi, Korto, Her. 72, 709-797 (1939). 

(11) Dworzak, Monalth. 47, 11-16 (1920). (12) AmchQtz, Haalam, Ann. 253, 125 (1889). 

(13) L. Spiegel, P. Spiegel, Der. 40, 1734 (1907). (14) Clermont. Compt. rend. 133, 737-738 
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(1901). <15} Dumas. Ann. 32 , 112 (1839). (16) Toole, Sowa, J. Am. Chem. Soc. 59, 1972 (1937). 

<17} Levaillant, Compt rend. 195, 882 (1932). (28) Nakai, Bwchem. Z. 152, 269-273 (1924). 

mm Mailhe, Compt. rend. 169, 760 (1919). 

a -1131 (1919). (22) Doughty. Freeman, J. Am. 

• vlackenzie, J- Am. Chem. Soc. 59, 421-422 (1937). 

• (25) Kolhatkar, J. Chem. Soc. 1D7, 930 (1915). 


3:5955 <?,M,l,l-TRICHLOROBUTANOL-2 C 4 H 7 OC1 j Beil. I — 

(Ethyl-t ri chlorom ethyl-carbinol ) H Cl lx — 

CJJj.CHr-i — i— Cl 1, ‘ (403) 

Ah Ai 

BP. 108-171° at 738 mm. (1) fig =» 1.3700 (1) ng - 1.4001 (1) 

83-84° at 22 nun. (2) 

GO- 71° at 12 mm. (3) 

G8-70 0 at 13 mm. (1) 

44-40® at 3 mm. (1 ) 


Oil. — - Eas. sol. MeOH, EtOH, ether, acetone, CjHj, CHClj, CCL, CSj. [Note that 
b.p. of 99° at 680 mm. (4) may be a typographical error (1).] 

(For prepn, of Q from chloral (3:5210) via conversion with diazomethane to 3,3,3-tri- 
chloro-l,2-epoxypTopane (3.1336) and reactn. of latter with 1 N LiMe in dry ether at 
—75® (yield 83%) see (1); from chloral (3:5210) with EtMgBr (4) (5) or EtMgl (2) in 
ether (yields: 44% (4), 16% (2), 15% (5)) see indie, refs, (note, however, that by virtue 
of reducing actn. of EtMgX large amounts of 2,2,2-trichloroethanol-l (3:5775) are also 
formed (5) (2) (1)); from chloral (3:5210) with PbEt< (20% yield (6)) (note, however, 
that this could not be confirmed (1)), from trichloroacetyl chloride (3:5420) with EtMgBr 
at 10* see (3).] 

C with cone. HC1 + ZnClj (Lucas' reagent) stood for 1 hr. at room temp, gives (1) 
1,1,1,2-tetracblorobutane (3 : 5622). 

C with 5% soln. of NmCOj in 50% aq. ale. refluxed for 10 hrs. (1) or C with aq. KOH, 
NaOH, NajCOs, Ba(OH)j, Mg(OH)j, CaCOj, etc., (2) undergoes both hydrolysis and 
hydrolytic cleavage giving respectively a-hydroxy-n-butyric acid [Beil. III-302, IIIi-(U4), 
IIIr(216)) (yields: 46% (1), 21% (2)), m.p. 43®, and propionaldchyde (1:0110) (29% 
yield (2)). 


— — Ethyl-trfchloromethyl-carbinyl acetate: b.p. 164-165° at 6S0 mm. (4). [From 
C with AciO at 130-135* for 2 hrs. (4). Note that in light of subsequent work (1) 
the identity of this prod, has been questioned.] 

Ethyl-trimethyl-carbinyl benzoate: b.p. 217-218° at 630 mm. (4). [From 0 with 

BzCl + cold dil. aq. alk. (4). Note that in light of subsequent work (1) the identity 
of this prod, has been questioned ) 

(0 Ethyl-trimethyl-carbinyl p-nitrobenzoate: cryst. from pet. ether, m.p. 70-71.5* (1). 
(Note that this m.p. is identical with that of the p-nitrobenzoate of 2,2,2-trichIoro- 
cthanol-1 (3:5775); although each appears to be authentic, whether their mixture 
shows depression of m.p. is not reported.] 


3:5955 (1) Gilman, Abbott, J. Orff Chem. 8, 224-229 (1943). (2) filbert, Bull toe. c him. (4) 

27, 49, 55 (1920). (3) Jacob. Bull. toe. chim (5) 7, 581-686 (1910); C.A. 36, 3507 (1942). (4) 
Howard. J. Am. Chem. Soc. 4S, 774-775 (1926). {$) JoWch, J. Ruts. Bhfft^Chem. Soc. 36, 
4 15 (1091); Bull. toe. chim. (3) 34, 329 (1905). (0) Mecrwcin, Hiru, Majert, S 5 okc, J. prakt. 

Ckw (2) 147, 234. Note 1 (193C). 
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3:5957 l,l,3-TRICHLOROPROPANONE-2 CalljOClj Bell. I - G55 

(o,«,7-TrichIoroacotono) CH3 — C — CHCU I: — 

A. I 

B.P. 172° (I) 

(For prcpn. of C from l,l-dichIoro-3-bromopropanonc-2 (1) with nlc. HgClj see (1); for 
formn. from acetone (1:5400) with Clj in pres, of NiCIj at 70° (together with other prods.) 
see (2).] 

C with aq. or ale. NII4OII fails (1) to give chloroform; C with KOII + aniline fails (I) 
to give phcnylisocyanido. (Dif. from isomcrio 1 , 1 , l-tricliloropropanonc-2 (3:5020).] 

[0 with dinzotized aniline in pres, of NaOAc couples (3) to yield a cpd. having composition 
CSII7ON2CI3 (and presumably structure C8ll5.NII.N™C(Cl).CO.CIIClj) l cryst from pet. 
ether, m.p. 116-110° (3).] 

3:5057 (1) CloGi. Ann. chim. (0) D, 170 (18S0). (2) Akoslii, Dull . Inst. Phys.'Chem. Research 
( Tokvo ) 12, 320-310 (1033); Cent. 1033, I 3000; C.A. 27, 3147 (1033). (3) Favrcl, Bull. soe. 
chim. (5) 1, 030-987, 030 (1031). 


3:6900 m-DICHLOROBENZENE Cl C 8 H 4 C1 j Beil. V- 202 






a 


V.-(lll) 

Vs-(154) 

B.P. 


F.P. 





172.8° 

in 

—24° 

(0) 

■DS 00 - 1.2871) 

(ID 

n$’ - 1.8170(11) 

172.0-172.0' 

’ (2) 

-24.1° 

(12) 

D'i° - 1.2881 



172-173° 

(7) 

— 24.2° 

(12! 

(8) 


172° cor. nt 

7G0mm. (31 

-2-1.4° 

(S) 

1.281) 

(11) 


172.1° at742.4mm. (4) 

-21.8° 

(7! 

1.287 

(1) 


109-170° at 

765 mm. (5) 

-25° 

(5) 



n!?' 5 - 1.5472 (S) 

170° cor. at 

744 mm. (G) 

-20.25° 

( 0 ) 

O. 5 - 1.2037 


n}? - 1.5480 (7) 

00° at 

20 mm. (7) 


(10) 

(8) 



0 when puro is colorless oil, volatilo with steam. 

(For f.p./compn. data and diagram of system 0 + j>-dichlorobonzcnc (3:0055) (eutectic, 
m.p. —45.0°, contg. 61.3% 0) see (12); on system C + p-dichlorobcnzene (3:09S0) (eu- 
tectic, m.p. —20.0°, contg. 88.0% 0) boo (12); for f.p./compn, data on ternary system of 
nil three dichlorobcnzcnca see (7); for f.p./compn. data on systems: 0 -f fluorobenrene, 
0 + chlorobenzene (3:7003), C -f bromobenzcnc, and C5 + o-chlorotolucno (3:S215) 
sec (0).] 

(For data on densities of solns. of C in Cflllo (1:7400) and in n-hevano (1 :S530) sco (13).] 
(C is very spar. sol. aq. (for study of this over rnngo 20-00° seo (14)),] 

[For prcpn. of G from m-chloronnilino (Beil. XII-002, XIIi-(300)] via diazotization and 
uso of CujClj reactn. (yields: 80% (15), 70% (10)) (7) (17) or by pptn. of the dinzonium 
chloroplatinate and htg. of latter with NajCOj (4) seo indie, refs.; from 2,4-dichloronnilino 
(Beil. XII-021, XIIt-(309)] via diazotization in ale. (IS) (17) (3) (4) or isoamyl nlc. (19) 
followed by replacement of orig. amino group by II by nctn. of the nlc. (00% yield (15)) 
or with hypophosphorous acid (50% yield (19)) (uso of alk. SnCIa or ovidn. of the corrcsp. 
2,4-dichlorophcnylhydrazino with CuSO* gave only very low yields (15)) seo indie. refa-J 
from tn-phcnylencdiaminc (Beil. XIII-33, Xlllt-(IO)] via totrazotization in AcOII with 
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nitrasylsulfuric acid followed by use of CujCfe reactn. (70.4% yield {20}) (21) see indie, 
refs ] 

[For prepn. of C from m-chloronitrobenzene [Beil. V-243, Vi-(I29)J with SOCI 2 in s.t. 
at 190-200° for 12 hrs. (71% yield (22)), from m-nitrobenzenesulfonic acid [Beil. XI-68, 
XIj-(21)l with SOClj in s.t. at 180-200° {23), from m-brom onitrobenzeoc [Beil. V-248, 
Vi-(131)J with PCls in s.t. at 180° (24), from 2,6-dichlorobenzoic acid (3:4200) by htg. in 
acetamide at 225-235° for 6 hrs. (93% yield {25)), or from 2,6-dichIorobenzaIdehyde 
(3: 1690) with 50% KOH under Nj at 100° for 5 hrs. (84% yield (6)) see indie. refs.J 

[For formn. of C from 2,6-dichloroacetophcnone {5), 2,4-dichIorobenzophenone (3:0825) 
(26), 2 , 6 -dichlorobenzophenone (3:2285) (26), or 3,5-dichlorobenzophenone (3:1505) (26) 
by fusion with KOH/NaOH see iodic, refs. ; for formn. of C from 1,3-dichIorocyclohexadiene- 

l, 3 [Beil. V-1141 with PCls or with Br» in CHCI3 see (27). [ 

(For formn. of C from CgHg (1:7400) or chlorobenzene (3:7903) with CI 2 + cat. at 
400-700° (50-60% yield (12)) (28) or with CI 2 m pres, of A1C1 3 (29) cf. (30) see indie, refs.] 

[C with CI 2 + Al/Hg (31) or with Clj + AICJ 3 (30) cf. (29) gives mainly 1,2,4-trichloro- 
benzene (3:6420). — C suspended in 1% aq. NaOH adds 3 Cl* in sunlight giving (32) 
m-dichlorobenzene hexachloride, ciyst. from ale, m.p. 81.8° (32). — For study of photo- 
chemical chlorination of C see (33).] 

[C with Mg (1 mole) + Ij (0.25 equiv.) gave (34) after 3 days 62.5% m-chlorophenyl 
MgCl.1 

[6 with CHCI3 + AICI3 at 65° for 14 hrs. as directed gives (18% yield (35)) /ris- (2,4- 
dichlorophenyOinethanc, white cryst. from hot acetone, m.p. 227-228.5° (35). — 0 with 
CCI 4 + AlClj as directed gives (00% yield (35)) 2,4,2' l 4'-tetrachlorobenzophenone di- 
chloride, white pi. from hot acetone, m.p. 139 0-140.5° (35), 140° (36); hydrolysis of this 
prod, with ACOH/H2SO4 yields (37) 2,4,2',4'-tetrachlorobcnzophenone, m.p. 78° (37), 
accompanied by some 2,4-dicblorobenzoic acid (3:4560), m.p. 161° (37).] 

[C with acetyl chloride (3:7065) + AICI 3 gives (15% yield (38)) 2,4-dichloroacetophe- 
nonc, b.p, 140-150° at 15 mm. (33), m.p. 33-34° {38). — C with chloroacetyl chloride 
(3:6235) + AlClj in CS 2 yields {39) 2,4-dichlorophenaeyl chloride (2,4,v-tnchjoroacetophe- 
none), pr. from Igr., m.p. 67° (39). — C with 0-chJoro-n-butyric acid (3:0035) •+. AlClj 
or cone. H 2 SO 4 yields (40) by condens. and subsequent ring closure 4 > 6-djchIoro-3-methyl- 
indanone-1, m.p. 67-70° (40). — C with o-brotnobenzoyl chloride + AlClj in CS 2 gives 
(43% yield {41)) 2-broroo-2',4'-dichlorbbcnzophenone, b.p. 227-228.5°, m.p. 33-34°.] 

(C with piithahc anhydride + AlClj at 100-110° for 7 hrs. gives (17% yield on the 
anhydride (42)) (43) o-(2,4-dichlorobenzoyl)bcnzoic acid, white cubes from C«H« or CHClj, 

m. p. 100-107° (42), 100-101" (43), accompanied (44) (especially if acetylene tetrachloride 
is used as solvent) by 3,34>«-(2',4'-dichlorophenyl)phthalido, m p. 176° (4-1); the above 
o-(2,4-dichlorobcnzoyl)bcnzoic acid with fumg. H 2 SO 4 at 155-160“ ring-closes (90% yield 
(42)) to 1,3-dichloroantbraquinonc [Beil. VII-787, VIIi-(411)J, ycl. ndls. from AcOH, 
m.p. 200-210° (42).] 

[C on hydrolysis with steam -f- cat. at 550-850° yields (45) m-chlorophcnol (3:0255) 
and/or resorcinol (1 : 1530). — For studies of rcActn. of C with NaOMe/MeOH see (46) 
(47) {4S).J 

(C with cone. aq. NH 4 OII in pres, of CuO under press, at 150-200“ (49) cf. (50) (51) 
yields m-phenj lenediamine. — C with K diphenjlamine gives on htg. (16) (52) N,N,N',K'- 
tctraphenyl-m-phcnylenediaminc (Beil. X11I-42], m p. 137.5-138° (16) (52) (note that this 
same prod, is similarly obtd. from o-dichlorobcnzcnc (3:6055) and in part also from p~ 
dichlorobcnzene (3:09S0).) 

[C on mononitration, eg, by coin, in 4.5 moles HNOj (D - 1.5) in cold followed by 
10 min. htg. at 70° (53) or with 5 pt*. fumg. HN’Oj (D - 1.52) at 0° (90% yield (54)) cf. 
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(3) (27) (17) gives l,3-dichIoro-4-nitrobcnrcno [Beil. V-245, Vi-(131)], cryst. from ale., 
ra.p. 34“ <55), 33-34° (27), 33° (53) (3), accompanied by a little (2.6% at -30°, 4% at 
0° (17)) l,3-dichloro-2-nitrobcnzcne (Beil. V-24G, Vi-(131)), ra.p. 70.5° (55), 70° (56) 
(rcactn. prod, with piperidine is 3-chloro-2-nitro-l-pipcridinobcnzcnc, m.p. 03° (57)).) — 
[Tlic only other possiblo raononitro-m-dichlorobcnzcne, viz., l,3-dicliloro-5-mtrobenzene 
[Beil. V-240, Vi-(131)], m.p. 65° (55), has been prepd. indirectly.) 

C on dinitration, e.g., with 3.4 wt. pts. HNOj (D ■= 1.54) 4* 6.S wt. pts. cone. H3SO4 
at 00° for 1 hr. (56) (cf. (22) (5S) (27) (59) (GO) (61)) gives (85% yield (56)) 1,3-dichloro- 
4,6-dinitrobcnzene (Beil. V-265, Vi-(13S)1, cryst. from ale., m.p. 103° (22) (60), 102-103° 
(5S), 102° (27), 101° (56), accompanied by 15% yield (56) of l,3-dichloro-2,4-dmilro- 
benzeno [Beil. V-265), m.p. CS° (56). — For f.p./compn. data and diagram for these two 
cpds. (eutectic, m.p. 4S.1°, contg. 3S% of the former) sec (56). — Noto that 1,3-diehloro- 
4,G-dinitrobcnzcnc with piperidino in ale. boiled for 10 min. replaces 1 chlorine yielding 
(62) l-chlonv4,G-dimtro-3-pipcridinobenzcno, ycl. cryst. from ale., m.p. 119° (62); with 
piperidine in pyridine (requires cooling) it replaces both chlorine atoms yielding (62) 4,6' 
dinitro-l,3'dipipcridinobcnzene, ycl, lfts. from AcOII, m.p. 130-131° (62). — (Both of 
tho other two possible dinitro-m-dichlorobenzcncs arc known, viz., 1 ,3-dichloro-2 1 5~diwtro- 
benzeno [Beil. V|-(13S)J, m.p. 114°, and l,3-dichloro-4,5-dinitrobcnzcnc [Beil. V-264), 
m.p. 0S°, but havo been prepd. indirectly.) 

(Tho direct trinitration of 0 has not been reported; of the four possible trinitro-m-di- 
clilorobenzenea only one, viz., l,3^1ichloro-2,4 ) 6-trinitrobcn£ene [Beil. V-275], m.p. 12S°, 
is known.) 

(C on monosulfonation with fumg. H;SO* at 230° (3) or with fumg. IljSOi (7% SOj) at 
100° (7) or with fumg. H-SO* (12% SOj) (54) gives (82% yield (54)) 1,3-dichlorobcnzene- 
sulfomc acid-4 [Beil. XI-55, XIi-(15)), m.p. 86“ (54) (corrcsp. sulfonyl chloride, m.p. 
54.6° (7), corrcsp. sulfonamido, m.p. 1S2° (7) (see also below)), both C and its ortho isomer 
(3 *,6055) sulfonato with about equal ease, both much more readily than p-dichlorobcnzcne 
(3:09S0) (uso in sepns. from latter).) 

[0 on disulfonation with fumg. HjSO* (45% SOj) at 140-150“ for 5 lira. (63) gives 1,3- 
dichlorobcnzcncdisulfonic acid-4,0 (corrcsp, his- (sulfonyl chlorido), m.p. 122-123® (63) 
(6-1), corrcsp. bis- (sulfonamide), m.p. 276° (63); unliko the corrcsp. l,3-dichloro-4,6- 
dinitrobenzeno the halogen in this disulfonic acid is unrcactivc (63).) 

[For study of kinetics of sulfonation of C 6oe (66).) 

(Jfc l,3-DichloTobenzenesuMonamlde-4 (2, 4 -dichlorobenzene sulfonamlde-1): cryst, from 
dil. ale., m.p. 179-180° u.c. (65). [From C on treatment as directed (65) with Cl.SOjTI 
followed by conv. of the intermediate 1,3-dichlorobonzcnesulfonyl chloride-4, m.p. 
52-53° u.c. (65), to the sulfonamide by means of (NHi)jCOj.I — [Note tliat although 
tho m.p. of this sulfonamide is practically identical with that from p-diclilorobenzene 
(3:09S0) each depresses tho m.p. of a mixt. with tho other; tho m.p. *8 of tho precursor 
sulfonyl chlorides, viz., 52-53° for 0, 3S° for the p-isomcr, may also servo to distinguish 
them (65).) 

3:69G0 (l) Groves, Sudden, J. Chcm. Soc. 1937, 17S3. (2) Dadieu, Bongratz, Kohlrausch. 
Monatsh. Cl, 431 (1932). (3) Beilstcin, Kurbatow. /Inn. 182, 97-9S (1876). (4) Kocmer, 

-- -- (1937). (0) Lock, Bcr. 60, 1530 

5-341 (1911). (S) Narbutt. Her. 

1 « ' '-634(193-1). (10) Timmermans, 

(11) von Auwcrs, Ann. 422, 10-1, IBS (1921). (12) Wibaut, van der Lande, Wnllagh, Rf*. 
trap. ehim. 50, 65-70 (1937). (13) Smyth, Morgan, Boyce, J. Am. Chem. Soc. 50, 1542 (192S). 
(14) Klomcnc, Lflw. Rec. fmp. cAim. 49, 637 (.1930). (15) Borscho, Bahr. Ann. 402, 8S-90 (1014). 
(10) llaeuvsermnnn, Her. 33, 910-9U (1900). (17) Uolteman, Beiding, Rec. /rap. cAun. 23. 
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359-360, 369-379 (1904). (IS) Chattaway, Evans, J. Chem. Soc - G9, 850-851 (1696). (19} 
Halford, Obcrst, Am. J. Pharm. 107, 242-244 (1935). (20) Hodgson, Walter, J • Chem. See. 
1935, 530. 

(21) Sanclmeyer. Ber. 17, 2652 (1884). (22) Davies, Hi etc x, J. Chan. So c. 121, 2648-2649 
( 1 922) . (23) Kinzlberger and Co.. Ger. 2S0.379, Nov. 26, 1 914 ; Cent. 191 5, 1 104. (24) Schmidt, 
Wagner, Ann. $37, 164-165 (1911). (25) Norris, Klemka. J. 4m. Chem. Soc. 62, 1434 (1940). 
<26} Lock, Rodiger, Ber. 72, 868-870 (1939). (27) Crossley, Haas, J. Chem. Soe. 83, 502-503 
(1903). (2S) Wibaut, van dcr Lands. Walisgi (to Dow Chem. Co.), Ui3. 2,123,857, July 12, 
1938; Cent. 1939, l 250; C-A- 32, 7058 (1938). (29} Mouneyrat, Pourct, Compl. rend. 127. 
1027 (1898). (30) Olivier, Rec- troc. chim. 39, 411-413 (1920), 

(31) Cohen, Hartley, J. Chem. Soc. 87, 1361 (1905). (32) von der Linden, Be r. 45, 415-416 
(1912). (3 3} Fisk, Noyes. J. Am. Chem. Soc. 58, 1707-1714 (1936). (34) E. L. St. John, N. B. 
St. John, Rec. tra a. chim. 55, 587 (1936). (35) Wilson, Cheng, J. Ora ■ Chem. S, 223-226 (1940). 
(36) Jaeger, Z. anorg. aJlgem. Chem. 101, 143-144 (1917). (37) BSeseken, Rec. true. chim. 27, 
8-9 (1908). (33) Roberts, Turner, J. Chem. Soc. 1927, 1846. (39) Kunckell, Be r. 40, 1702- 
1703 (1907)- (40) I.G., Swiss 126,401, June 16. 192S; 127,693-127.703, Sept. 1 , 1928; 128,366, 
Oct. 16, 192S; Cent. 1929. 1 1271-1272. 

(41) Meisenheimer, Hanssen, Wacbterowitz, J. pmkt. Chem. (2) 119, 350-355 (1928), (42) 
Goldberg, J- Chem. Soc- 1931, 2S29-2S30. (43) Gubelmann, Weiland, Stallmann (to Newport 

19,844. 

■ ' 1 ' 1915). 

' i»- (3) 

Chem. 
, Brit. 

(51) Booth (to Swann Research. Inc.). US. 1.954. 469, April 10, 1934; Cent . 1934, II 1846. 
(52) ifaeussermann. Ber. 34, 38-40 (1901). (53) Roberts, Turner, J. Chem. Soc. 127, 2011 
(1925). (54) van de Lande. Rec. trav. chim. 51, 98-99 (1932). (55) Kremer, Bendicb, J. Am. 
Chem. Soc. 61, 2659-2660 (1939). (56) Dann. J. Chem. Sec. 1929, 2460-2462. (57) Loudon, 

J. Chem. Soc. 1940, 1 ' ' ' ‘ T • T* ' 4. 

Cent. 1930, I 1124; ' ■ 7 ., . ** ' 

437 (1920). (60) H - ^ 

(61) Zincke, Ann. 370, 302, Note (1909). (62) LeFevre. Turner, J. Chem. Soc - 1327, 1118. 
(63) Davies. Poole, J. Chem. Soe. 1927, 1122-1123. (64) Poliak, Wiener berger, hlonatsh. 35, 
1472 (1914). (65) Huntress, Carten, J. Am Chem. Soc. 62, 511-514 (1940), (66) Dresel, 
Hinshelwood, J. Chem. Soc. 1944, 619-652. 


l,3-DICHLOROPROPANONE-2 CHj— O-CHj CjH<OCI 2 Beil, r- 655 

(*ym.~DichIoro3cetone) L I X, I t -(344) 

I 2 >(719) 

B.P. 173" M.P. 44° 

See 3 : 0563. Division A : Solids. 


7 -CHLORO-n-BUTTRYL CHLORIDE C*H £ OCI 2 

CH}.CH:.CH*,C=0 

k k 


BeiL H - S78 
Ht-(i24) 
H*-{254) 


B.P, 173-174* (1) 

83-85° at 40 mm. (2) 
GS° at 15 mm. (3) 
CO-Gl 6 at 12 m (4) 
55-50° at 12 mm. (5) 
SO-CO® at 11 on. (6) 


D“ - 1.2581 (5) ttS ~ 1.4631 (2) 
1.46164 (5) 
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[For prepn. of C from 7 -chIoro-n-butyric acid (3:0020) with SOCI 2 (82% yield (4)) 
(3> in pet. eth. ( 6 ), or with PC1 6 (1) (3), see indie, refs.: from n-butyryl chloride (3:7370) 
with CI 2 (7) or with SO 2 CI 2 + dibenzoyl peroxide in CCI 4 (30% C + 15% a - and 55% 0 - 
isomera ( 2 )) see indie, refs.] 

[C with EtZnI at —15 to —20° yields (3) 7 -chloro-n-propyI ethyl ketone ( 6 -chlorohexa- 
none-3) [Beil. Ii-(355), I:r(747)), b.p. 182-183° at 761 mm. { 8 } (semicarbazone, m.p. 98- 
99° ( 8 ), 118° (3); p-nitrophenylhydrazone, m.p. 106-107° (3)), but above 0° the reactn, 
yields 7 -chloro-n-propyl-ethyl-carbinyl 7 -chloroacetate, b.p. 172-174° at 19 mm. (3).] 

C on hydrolysis with aq. yields 7 -chloro-n-butyric acid (3:0020). 

For the amide, anilide, p-toluidide, and other derivs. corresp. to C see -y-chloro-n-butyric 
acid (3:0020). 

3:5970 (1) Henry, Bull. soc. chim. (2) 45, 341 (1886). (2) Kharasch, Brown, J. Am. Chem. Soc. 
62, 925-929 <.1940). (3) Wohlgemuth, Ann. chim. (9) 2, 307, 405-408 (1914). (4) Blicke, 

Wright, Zienty, J. Am. Chem. Soc. 63, 2489 (1941). (5) Leimu, Ber. 70, 1050 (1937). (6) 
Lipp, Caspers, Ber 58, 1012-1013 (1925) . (7) Michael, Ber. 34, 4051-4053 (1901). (8) Boosere, 
Bull. soc. chim. Bely. 32, 29 (1923). 


3:5975 ISOPROPYL TRICHLOROACETATE C 5 H 7 O 2 CI 3 Beil. S.N. 160 

(CHj) 2 CH.O.CO.CCI3 

B.P. 

173.9-174.9° (1) 2>f - 1.2911 (2) rig = 1.4409 (2) 

173.5° at 747 mm. (2) Dj° = 1.3034 (3) r$ = 1.44355 (3)cf.(5) 

65.5-67.0° at 16 mm. (3) 

65° at 10 mm. (4) D J 5 = 1.2987 (4) n{> 5 - 1.4440 (4) 

[For prepn. from isopropyl ale. (1:6135) + trichloroacetic ac. (3:1150) (57.8% yield 
(2) (3)) Bee (2) (3); for prepn. from propylene + trichloroacetic ac. (3:1150) + BF3 (48.8% 
yield (2)) see (2).] 

[For study of chlorination of C see (4); for reaction with CjHj + BF 3 yielding ethyl- 
benzene (1 : 7410) Bee (6).] 

[For Btudy of hydrolysis of C see (3).] 

3:5975 (1} Cheng, Z. physik. Chem. B-24, 310 (1934). (2) Dorris, Sowa, Nieuwland, J. Am. 
Chem. Soc. 56, 2689-2690 (1934). <3) Palomaa, Salmi, Korte, Btr. 72, 797 (1939). (4) Gayler, 
Waddle, J. Am. Chem. Soc. 63, 3358-3359 (1942), (5} Schjanberg, Z. physik. Chem. A-172, 
229 (1935). (6) McKenna, Sowa, J. Am. Chem. Soc. 59, 1204-1205 (1937). 


/>-DICHLOROBENZENE c ,/ \ c , C 6 H 4 CI 2 Beil. V - 203 

N — / Vi-(in) 

V S -(154) 

B.P. 174° at 764 mm. M.P. 53° 

See 3 : 0980. Division A : Solids. 
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3:5977 1.3-DICHL0RO-2-METHYLPR0PAN0L-2 CiHgOCfe Beil. 1-382 


{sym.-Dichhro~ter-buty} alcohol) 

CHi 

CH- — d? — CH, 

I 1 1 

Ij- 

Jt- 



Cl OH Cl 


B.P. 174-175° 

<U 

z>l " - 1.2758 (3) 

rio - 1.4750 (3) 

173-174° 

12} 

1.2745 (8) 

1.47437 (8) 

108-170.5° 

at 761 mm. (3> 

Z>;“ => 1.206 (6) 

nc - 1.4002 (6> 

72-73° 

at 23 mm. (4) 

71-72° 

at 18 mm. (5) 



73-75° 

at 16 mm. (6) 



70° 

at 14.2 mm. (7) 



69° 

at 14 mm. (8) 



55-5G° 

at 10 mm. (3) 



[See also the tsomenc l % l~dichloro-2-melhylpropanol-2 (3:5772).] 



C with aq. forms a const.-boilg, mixt., b.p. 98^3°, contg. 35.2% C (8). — Soly. of C in 
aq. at 20° is 9.4 g. C in 100 g. aq.; soly. of aq. in C at 20° is 10.8 g. aq. in 100 g. C (8). 


PREPARATION OF C 

[For prepn, of C from 1 -chloro-2-methylpropene-2 (metballyl chloride *» isobutenyl 
chloride) (3:7145) by addn. of HOC1 with HOC1 (yields: 33% (4), 32% (3)) (7), with 
Clj/aq. (70% yield (8)), or with organic hypochlorites (7) see indie, refs.; note that if the 
initial methallyl chloride coots ft^-dimetbylvinyl chloride (isocrotyl chloride) (3:7120) 
the crude HOC1 addn. prod will contain l,l-dichloro-2-methylpropanol-2 (3:5772), but 
this can be separated from C by fractional distillation ) 

(For prepn. of C from cr.a'-dichloroacetone (3-0563) with MeMgBr (yields: 80-85% (6), 
40% (5)) (1) see indie, refs ; from chloroacetone (3.5425) with diazomethane via 0-metbyI 
cpichlorohydrio (3-chIoro-2-methyl-I, 2-epoxypropane) (3:7657) and subsequent ring 
opening with cone. H Cl see (2).] 

CHEMICAL BEHAVIOR OF C 
Wmr Inorganic Reactants 

Dehydration, (C is difEcuIt to dehydrate but on twice htg. with equal wt. PjOg at 
110-195* for 2 hrs. gives (46% yield (6)) l ( 3-dichIoro-2-metbylpropene»I (3:5590). — 
C with strong HjSOj loses H«0 giving (9) 80% 3-chloro-2- (chloromethyl)propene-l (3: 5633 ) 
+ 20% I,3-dichloro-2-methyIpropene-l (3:5590).J 

Vehydrob&logenation. C with aq. Ca(OH)s lo*cs 1 HC1 giving (03% yield (10) (11)} 
3-chloro-2-mcthyM,2-epovypropane (tf-raethylcpichlorohydrin) (3:7657) which distils 
as its azeotrope, b.p. 89.8°, contg. 25.6% aq. (10). — Note that, if alk, is added in excess, 
reactn, is complete in a few seconds at room temp, and the process can even be used as 
a method for detn. of 0 in aq. soln. [For use of C in comml. prepn. of /3-mcthyiepich!oro- 
hydrin (3:7657), 0-methylglyccroI monocblorohydrin, 0-methylglycidol, and ^methyl- 
glycerol sec (10).] 

Behavior with sodium sulfite. |C (1 mole) with aq. NfljSOj (2 moles) at 70-90° for 
2 hrs. yields (3) the salt of 2-raetbyipropanol-2-dnulfonic acid-1,3; this prod, with PCI* 
not only is converted to the bts (acid chloride) but simultaneously loses H-O yielding (3) 
2-tnethylpropen-l,3-hi3- (sulfonyl chloride), long ndls. from CC1<, C*H«, or pet. ether, m.p. 
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[For prepn. of C from o-di chlorobenzene (3:6055) by partial hydrol. with aq. MeOH 
or EtOH alk., alk. earths, or alk. carbonates in pres, of Cu or Cu salts at elevated temps, 
under press, see {3S}-(46} incl-1 

[C in excess dil. aq. KOH with H* in pres, of Xi absorbs 1 mole H- (47) but more slowly 
m-chlorophenol (3:0255) or p^hlorophenol (3:0475). — C is not reduced with El 
in AcOH at 25° {4SJ.J 

[C on osddn. with 35% peracetic and at 25° gives slowly (17 days) in small yield (49) 
«-chloromuconic add (2-chlorobutadiene-l,3-dicarboxvlic add-1,4), m.p. 190° (49), -f 

5- chIorohexadiene-2,4-al-6-oic add-1, m.p. 145° (49).[ 

[C with O: (2 moles) in AcOH gives (S0% yidd (50)) 2,4-dichlorophenbl (3:0560); 
C with Cl* (3 moles) undoubtedly gives 2,4,6-trichlorophenol (3:1673). — For study cf 
chlorination of C with HOC1 see (51}.] 

C with Br- (1 mole) in CC1| gives (S7% yield (52)) 4-bromo-2-chlorophenol, ndls. frcn 
Igr., tn.p. 4S-49° (52), 49-50° (53), 50-51° (54). — C with Br- (2 moles) in aq. KBr sob- 
pves (55) 2-chloro-4,6-dibromophenol [Beil, YI-203], ndls. from sic., m.p. 76° cor. (55), 
75-76° (56). — C with large excess Br* in pres, of Fe powder gives (57) 2-cklon>-3,-l,5,6- 
tetrabromophenol, ndls. from ale. or AcOH, m.p. 224° (57). 

[C in aq. alk. with I«/KI soln. as directed (55) gives 2-chloro-4,6-di-iodophenoI, ndk 
from ale., m.p. 96° (55). — For study of ioclination of C see (5S).] 

[C on nitrosation as directed (59) (60) gives (96% yield (60)) 2-chloro-4-mtrt»>phend 
(2-chIorobenz oquinone-1 ,4-oxiroe-4 ) [BeiL VII-63I, VIIt-(316)], pale yeL ndls. from C*Hf. 
m.p. 145° (60), 142° (59); for discussion of tautomerism of this cpd. see also (61) (62) (63).] 

[0 on mononitration, e.g., with cold mixt. of equal pts. HXOj (D — 1.36) -f aq- (13), 
with HXOj in MeOH (64), or with HXOj (D = L5) in AcOH (65), gives a mixt- of 2- 
chloro-4-nitrophenoI [Bed. VI-240], ndls. from aq., tn.p. 110-111°, and (32% (65)) 2-chloro- 

6- nitrophenol [BeiL VI-239], ndls. from aq., m.p. 70-71°; of these only the latter is volatile 
with steam (use in detn. of 0 in mixts. with 4-chlorophenol (3:0475) (27)). — Both cf 
the other mononitro-o-chlorophenols are known but have been obtd. only by indirect 
means; e.g., 2-chloro-3-nitrophenol, m.p. 120.5° (66), 120° (67), and 2-chloio-5-nitropheo<^ 
m.p. 119.5° (66)-] 

C on dinitration, e.g., by soln. in HXOj (D = 1.36) and subsequent w a r ming yid^ 3 
(6S) 2-chloro-4,6-dinitrophenol [Beil. VI-259, YIi-(12S)], cryst. from ale., m.p. 113“ 16S); 
this prod, (unlike picric arid) is volatile with steam from H^SOj soln. (use in anal, of mixts. 
of C with phenol (17)). 

[G in alk. soln. couples with diazotized aniline giving (70% yield (69) (70) (71)) 3-chloro- 
4-hydroxy3zobenzene (2-chlorobenzoquinone phenylhydrazone-4) [Beil. XVI-120], 5*h 
pr. from aq. ale., m.p. SS.5° (69), 8S° (70), S6“ (71). — For study of contsp. coupling of C 
with diazotized p-nitroaniline see (72).[ 

[For mereuration of C and use of products as seed disinfectants, etc., see (73); for eo ndens. 
prods, of C with CeII5.Hg.OH see (74).] 

[6 over pumice in a sffiea tube at dull red heat (75) or K salt of C + K phenolste at 
250* for S hrs. (SI) yields diphenylene dioxide [Bril. XIX-44, XIXt-(61S)], ndls. 
MeOH, m.p. 119°, readily identified by dinitration with fumg. HXOj in AcOH (75) to 
dinitrodiphenylene dioxide, ndls. from pyridine, m.p. 257® (75).] 

Condensation reactions involving nuclear hydrogens. [G with formalin (1:0145) hi 
pres, of cone- HC1 treated with HQ gas as directed (76) gives 3*hloro-4-hydroxvbeMTl 
chloride, m.p- 92-93° (76). — C with formalin -f- HjS0 4 (60%) at 60-65° for 16 hrs. 

(76) 3,3'-dichloro-4,4'-dihydroxydiphenylmethane, m.p. 103-104° (76). — C with formal^ 
(1:0145) + aq. 10% NaOH as directed (77) yieds acc. to conations 3 -chloro- 4 -hydroxy- 
benzyl ale., pL from CeH f , m.p. 123-5-124°, and/or 3-ridoro-4-hydrosy-5-(hydroxymethyl>- 
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benzyl ale., ndls. from CBCL, m.p. 117.5-119°. — For condens. of C with formalin in 
prepn. of synthetic tanning agents see (78).j 

fC with CHClj or CHBrs {79) m pres, of aq. NaOH undergoes Reimer-Tiemann reaction 
yieldmg both 3^hIoro-2-hydroxybens^ldehyde (3:1010) and 3-chloro-4>bydroxybenjalde* 
hyde (3:4065). — C with CC1* m ale. alk. in s.t. at 125-136° yields (80) 3-chloro~4-hydroxy~ 
ben2oic acid (3.4675). — C with a,«-dieiriorodiphenylmetb&ne (3:6960) 4- A1CU in cold 
CSj gives (31) 3-chloro-4~hydroxypbenyl-diphenyl-carbmol, from 60% AcOH as deep 
orange pi. of qumonoid desmotrope, m.p. 118°, but frotn ale. colorless crysts. of benzenoid 
desraotrope (contg. % mole solvent), op. 70-72° (31); note that in hot CeH«, however, 
this reaction takes a different course yielding (3i) «,«-&«- (o-chlorophenoxy)diphenyl- 
metbane, cryst, from hot ale., m.p. 191-192° (31). — 0 with chloral hydrate (3:1270) in 
prea, of alk. salts condenses (82) to 3-chIoFo-4-hydroxyphenyri-trichIoromethyI-carbino! 
which on hydrolysis with NaOH yields 3-chJoro-4-hydroxybenzafdchydc (3:4065).] 

(C with SOCfe 4* AICI5 in CS2 gives (85% yield (83)) 6 is- (3-chIoro-4-hydxoxyphenyI) 
sulfoxide (Bed. VX l -(422)I, ndls. from dd. ale. contg. HC1, m.p. 195°. — C with mixt. of 
cone. H2SO4 4- futng. HjSO* (25% SO3) at 100° for 6 hra. disulfonates to S-chloro-4,6- 
disulfophenol which undergoes bunolecular condensation to the corresp. internal ester 
(for details see (84)).] 

lQ with phtbalic anhydride (1:0725) with AlCla m acetylene tetrachloride (3:5750) 
(S5) (86) (87), or with AlCij 4- NaCl at 150° (88), gives (yields: 96% (85) (86), 87% {88}) 
2-(3*-chloro-4'-hydroxybcnzoyl) benzoic acid, cryst. from MeOH, m p. 224-225° (85), 
cryst. from AcOH, m.p. 219.5-220° (86), 219° (88); this prod, on rmg closure with 15 pis. 
cone. HjS0 4 at 150° for 1 hr. (88), or with 10 pts cone. HjSO* 4- 1 pt. ZnCls at 130° for 
hrs. (85), or with 16 pts. 100% HjSO* 4- 1 pt. H3BO3 at 195° for lM hrs. (86), gives 
(yields. 80% (85), 76% (8S), 53.5% (86)) 3*chloro-2-hydroxyanthraquinone, yel. ndls from 
AcOH, nitrobenzene 4- AcOH, or xylene, m.p. 267-268° (S5), 266.5-267° (86), 266° (88). — 
Note that by slight variations other products are also formed; e.g., 0 4- phthalic anhydride 
-b hung. H5SO4 4- HjBOj at 170-200° for 10 hrs. gives (89) both chloro-hydroxy-anthra- 
quinone and dihydroxyanthraqumone cf. (90) and at 255° gives (91) l ,2 ,4-trihydroxy anthra' 
qumonc (purpurm). — Note that C (2 moles) with phthalic anhydride (1 mole) at 125° 
for 6 hrs. gives (75% yield (92)) dichiorophenolphthalem, m p 98°.] 

Reactions of nuclear halogen of C. (C on hydrolysis with aq. alk., alk carbonates, or 
alkaline earths m pres of cat. such as Cu or Cu ealts at elevated temps, and under press, 
yields (93) (94) (95) (96) (97) (9S) pyrocatechoi (1:1520) cf (43). — C oa fusion with 
ICOH yields (13) pyrocatechoi but some resorcinol (1:1530) is also formed (9S) (99). — 
0 with aq. NajS 4- NaOH at 210-215° for 24 hra. yields (100) 2-mereaptophenol {Beil, 
VI-793), b.p. 21 6-21 7° cor., m.p. +5°.J 

Reactions of the phenolic group of C (see also under dj, below). C behaves ns a weak 
acid; e.g , C dis. in cone, aq N&aCOa solo on shaking at room temp. (dif. and sepn. from 
phenol (IS)) and is repptd. by treatment with CO* (18), — Disscrc. const, of C in aq. •= 
32 X lO" 10 (101); for studies of dissoc. const, m 50% MeOH at 20° (7) (101) (102), in 25% 
EtOH at 25° (103), in 30% EtOH at 25° (4) (102) Bee indie, refs. 

6 has bactericidal (104) (105) (10G) (107) (108) (109) and fungieidal (110) properties. 

(C with alkali tnetals give3 corresp. alk. o-chlorophenolates; for use of these as antioxi- 
dants in motor fuels sec (III). — Dry Nn o-ehl orophe noiatc with COj at 140-150° under 
press, yields (25) 3-chioro*2-hydroxybcnzoie acid (3-chIorosaScylic acid) (3:4745).] 

{G in MeOH/KOH with Mcl so s.t. at 130° (112), or <5 with aq. KOH + Me-SO< at 
ord. temp. {113}, yields ochlorophcnyl methyl ether (o-chloroanisole) (3:6255). — C in 
abs. ale, 4* NaOEt with EtI yields (115) o-chloropbenyl ethyl ether (e-eblorophenetole) 
(3:8735). — C with ally! bromide in acetone 4- hq. *4* NaOH gives (90% yield {146}) 
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allyl o-chlorophenyl ether; b.p. 108-110° at 15 mm., D'i 5 — 1.132, no — 1.5388; this prod, 
on reSux. 10 min. gives by Claisen rearr. (89% yield (146)) 2-chloro-6-alIylphenol, b.p. 
61-63° at 1 mm., njj - 1.5447.] 

[C with POCl 3 refluxed for 8-11 hrs., POCI 3 distd. off, and crude product saponified 
yields (117) bis- (o-chlorophenyl)phosphoric acid, m.p. 105-106° cor. — For condens. of 
C with triphenylphosphine oxide and rise of prod, as seed disinfectant see (118); for use 
of C in prepn. of triaryl phosphates (119) or of mixed triaryl thiophosphates (120) and use 
as plasticizers see indie, refs. — C with PC1 S gives on htg. (22) o-dichlorobenzene (3:6055).) 

[G with malic acid (1:0450) + cone. H 2 SO 4 fails (121) to give the expected von Pech- 
mann synthesis of 8 -chlorocoumarin; however, C with ^-substituted acetoacetic esters + 
P 2 O 5 condenses to corresp. chromones; e.g., C with ethyl a-methylacetoacetate (1:1712) + 
P 2 0 5 gives (27% yield (122)) 8-chloro-2,3-dimethylchromone [Beil. XVIIi-(177)], pale 
yel. ndls. from dil. ale., m.p. 108°; for further examples see (123). — C (as sodium salt) 
-f diethyl fumarate (1:3761) refluxed in xylene yields (124) diethyl «-(o-chlorophenoxy)- 
fumarate which on subsequent hydrolysis to the acid, ring closure with cone. H 2 SO 4 , and 
decarboxylation gives 8 -chlorochiomone, colorless ndls., m.p. 114^115° (124).] 

0 with AICI 3 evolves HC1 and yields (125) CI.C 6 H 4 .O.AICI 2 , insol. CS 2 , but sol. in ale. 
and hydrolyzed by aq., m.p. 207-210“ (125). — C in 50% ale. with satd. soln. of PkOH 
in 50% ale. yields (126) a mol. cpd., C.PkOH, pale yel. ndls., m.p. 81-82° (126). 

® FeCl 3 color reaction: C in aq. soln. with very dil. FeCb gives violet coloration; C in 
ale. with very dilute aq. FeCla gives greenish-blue. 

o-Chlorophenyl acetate: oil, b.p. 103° cor. at 15 mm., D™ = 1.2166 (18). [From 

C with AcjO (4 pts.) + NaOAc (1 pt.) boiled for 10 min. (18).] 

o-Chlorophenyl benzoate [Beil. XX-117]: oil, b.p. 314-316° (7) (127), 212-213° at 

745 mm. (127), 155-157° at 3 mm. (127). [From C + benzoyl chloride + aq. NaOH 
‘ (127) (for study of rate see (129)).] [Note also that C + BzCl + AICI 3 in acetylene 
tetrachloride yields (128) the Fries rearr. prods, to be expected from o-chlorophenyl 
benzoate, viz., 3-chloro-4-hydroxybenzophenone, cryst. from ale. or C*H6, m.p. 189" 
181° (128), and 3-chloro-2-hydroxybenzophenone, pale yel. cryst. from ale., m -P- 
92.5-93° (128).] 

® o-Chlorophenyl m-nitrobenzoate : pr. from Igr., m.p. 98° (18). [From C with w* 
nitrobenzoyl chloride on shaking with 10% aq. NaOH at 35-50° (18).] 

— — o-Chlorophenyl p-nitrobenzoate : ndls. from 85% ale., m.p. 114.5-114.8°. [From 
, G + j>-nitrobenzoyl chloride in pyridine (unpublished work).] 

— — - o-Chlorophenyl 3,6-dinitrobenzoate: ndls. from 85% ale., m.p. 143.1-143.4°. [From 
C + 3,5-dinitrobenzoyl chloride in pyridine (unpublished work).] 

o-Chlorophenyl benzenesulfonate: unrecorded. 

o-Chlorophenylp-toluenesulfonate: m.p. 74° (4). 1 

o-Chloropheny! benzyl ether: oil, b.p. 138-140° at 3 mm. (130). [From C (as 

Na salt),-]- benzyl chloride but in very poor yield (7.5% (130)); note that the products 
elsewhere (131) (132) seem to be questionable.] 

* o-Chlorophenyl />-nitrobenzyl ether: m.p. 100° (133). [From C (as Na salt) with 

p-nitrobenzyl bromide refluxed in aq. ale. (133).] 

® o-Chlorophenyl 2,4-dinitrophenyl ether: greenish-yel. ndls. from ale., m.p. 99° (134). 
[From C in equiv. amt. aq. NaOH refluxed with ale. 2 , 4 -dinitrochIorobenzene (134). 
Note that the m.p. of 75-76° reported earlier (135) for this compd. is identical with 
x that given later (134) for the corresp. dcriv. of m-chlorophenol (3:0255).] 

® o-Chlorophenoryacetic acid (3:4375): m.p. 145-146° (136) (137), 143-145° (138)1 
Neut. Eq. 186.5. [From C in aq. NaOH (2 equivs.) with chloroacetic acid (1 equiv.) 
refluxed for 1 hr., then acidified (138) cf. (136) (137).] 
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<gj o-Chlorophenyl N- (phenyl)carbamate : cryst. from CgHs, m.p, 120-121° (139). 

(From C + phenyl isocyanate in dry ether (139).) 

<g o-ChJorophenyi A^(p-sodophenyl)carbamate: m.p. 150-157° (147). [From 0 + 
p-iodobeazazide in hot Igr. (147).] 

0 O'Chlorophenyl ^(p-bromophenyl)carbamate: pr. from EtOAc, m.p. 141-143° eor. 

(140). {From 0 -f p~bromobenzazide m Igr. (140).] 

@ o-Chlorophenyl A^fm-mtropbenyOcarbamate: m.p. 114° u.c., 116° cor. (148). (From 
C + m-wtrobeozazide (148) or m-nitropheoyl isocyanate (148) in Igr. (148).] 

@ o-Chlorophenyl N~ (p -ni txoph enyl ) c arbamat e : ndls. from Igr,, m,p. 143° eor. (141). 
{From C 4- p-nitrobenz azide in Igr. (141).} — (Note that corresp. deriv. of m-chloro- 
pheno! (3:0255) has m.p. 144° cor. (141).] 

<g o-Chlorophenyl JV-{3,5-dinitrophenyl)carbamate: pi. from CeHg, m.p. 182-183° 
(142). {From C -f- 3,5-dimtrobenzazide htd. in dry toluene (142).] 

<g o-Chlorophenyl //-(3,5-d ini tro-4-metiylph enyl Jcarbamate: yel. pi. from Igr. or 
EtOAc, m.p. 175-176°, u.c., 180-181° cor, (143). {From C +• 3,5-dijntrO"-4-.metIiyl- 
benza2ide in Igr. (143) ] 

(g o-Chlorophenyl A r -(«-naphthyl)carhamate: cryst. from Igr., m.p. 120“ (144). (From 
0 *f a-naphthyl isocyanate in Igr. (144),] 

(g o-Chlorophenyl W-(0-naphthyl)carbainate: pi. from Igr., m.p. 133-134° u.c., 136— 
137° cor. (145). (From C + 0-naphthyl isocyanate (or azide) in Igr. (145).] 

o-Chlorophenyl //,lV-dipheny [carbamate : unreported. 
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I 13. 1932; Cent. 1033, I 1501; French 009,478, Aug. 16, 1020; 

1 329,087, Juno 20, 1930; Cent. 1930, II 1700. (75) Bell, J. 

Chem. Soc. 1030, 1244. (70) Buchlcr, Brown, Holbert, Fulmer, Parker, J. Ora ■ Chem. 6, 002- 
007 (1041). (77) Hanus, J. prakt. Chem. (2) 158, 200, 202 (1941). (78) Monsanto Chem. Co. 
& Gladden, Brit. 404,760, May 30, 1937; Cent. 1937, II 911. (79) Hodgson, Jenkinson, J. Chem. 
Soc. 1029, 409-471, 10-11. (80) Haase, Ber . 10, 2102-2103 (1877). 

(81) Cullmano, Davies, llec. trav. chim. 55, 882-883 (1930). (82) Haakh, Smola, Austrian, 
141,169, March 25, 1035; Cent. 1935, II 439. (83) Gazdur, Smiles, J. Chem. Soc. 97, 2252-2253 
(1910). (84) Schocpflo, Van Natta, Clarkson, J. Am. Chem. Soc. 50, 1173-1174 (1928). (85) 

r " 1 — — 7hcm. Soc. 1930, 1522-1523. (87) 

■ ril 10, 1931; Cent. 1931, II 1493. 

: 38). (89) Orclup, U.S. 1,790,510, 

Thomas & Hooicy, Brit. 234,533, 


' ;i928). (92) Consonno. Apostoto, 

„ , „ mia Coal Prod. Co.), U.S 2,041.- 

692 + 2,011,593, Oct. 11, 1934; Cent. 1937, I 1010. ^ r! "' 

693,103, Fob. 22, 1034; Cent. 1034, I 3395. (05) Boo 

1914; Cent. 1914, I 601. (90) Bayer and Co., Ger. I • "'I.'. 

(97) Merck, Ger. 84,828, Dec. 2, 1895, FriedUXrulcr 4 • • ; • 

WeekbladR, 90-101 (1908); Cent. 1903, 1 1051. (99) B 5 

Cent. 1908, 1 1051. (100) Imp. Chem. Ind., Ltd. <fc V 
1033, 1 075. 

' (101) Murray, Gordon, J. Am. Chem. Soc. 57, 110-111 (1935). (102) Jenkins, J . Chem. Soc. 
1939, 1139. (103) Branch. Yabroff, Bcttman, J. Am. Chem. Soc . 56, 938, 911 (1934). (104) 
Ordal, Proc. Soc. Expll. Biol. Med. 47, 387-389 (1941). (105) Klarmann, Shtcrnov, Gates, 

J. Lot ” 

Arch. I 

Kuroc I 

Coope , ■ 

COO PC , ■ | 

(110) tvoouwam, ivingery, Williams, J. Lab. Clin. Med. 19, 1210-1223 (1034); Cent. 1935, 1 
256; C.A. 28, 0849 (1934). 

(Ill) Benedict (to Universal Oil Products Co.), U.S. 2,051,814, Aug. 25, 1020; Cent. 1937, 
i.w?'. . Fi I' hU - Brr - n > 1463 W7B). ("SI Kohn. Sussmnnn, Uonalih. .8, J00 ( mV ■ 

(114) Anziletti. Curran 4**, cs.***. pi^ onn *.«-• ~ <• - » "\tm. Soc. 

: : C ' ■ . •» i ■ ■■. ■ in, Helm 

< . *• . ;■■■:: . ■ ■ (119) 

F ’■ 1 1 ‘ . \) Moyle 


.■> < 


.V), 1144- 
jemann, 
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Ber. 54, 926-918 (1921). (125) Perrier. »»» /<n ** ,wl Goedike, 

Ber. 20, 3046 (1893). (127) Autenrietl iy&shi, J. 

■prakl. Chem. (2) 123, 295-297 (1929). 754-765, 

763 (1926). (130) Huston, Guile, Chen 1 . See. 65. 

4642 (1933). 

r a w. c— ».« (132) Baw, d. Indian Chern. Soe 3, 

I f -617 (1920). (134) Boat, Nicholson. 
, ,i er, /. CAem. Soc. 1930, 1121. (136) 

' l"l * Behaghel. J. jrrakt. Chem. (2) 114, 

297(1926). (1381 Knpl^h J Am rh*m M ani-in<; /idqh /,«n» ^ ' 

363, 91-92 (11 
(141) Sah, 

2, 223-233 (1 
Am. CKtm. S< 

Tarbell, Wifat . uuu, iuuuk, iut> trap, efttm. 69, 

357-363 (1940); C-A. 35, 4363 (1911). (148) Sah. Woo. Rec. trap. chtm. 58, 1014-1015 (1939). 


3 : 5085 l,3-DICHLOROPROPANOL-2 

CH 2 C1 

CjHsOCL 

Beil. I - 364 

0?X'Dichloroisopropyl alcohol; 

H— A-OH 

1 



Ij-(185) 

glycerol o,a'-dich!orohydnn; 



h-@83) 

“ o-dichlorohydnn ”) 

CH2CI 




B.P. 



_25 


175,8-176.3® at 766 mm. (1) 

Df « 1.359 (2) (6) 

« 1.4797 (2) 

176° at 760 mm. (2) (6) 

175.1° at 760 mm. (3) 



_20 

"D 

« 1.4837 (45) 

175.5-176° at 733 mm. (4) 

174.3° at 760 mm. (5) 

X>i ? - 1.3606 

(9) 

-18 9 

- 1.48035 (9) 


02-02,5° 

80° 

75° 

70-73° 

G0° 


at 40 mm. (2) (6) 
at 32 mm. (7) 
at 12 mm. (8) 
at 14 mm. (10) 
at 12 mm. (45) 


Note: Because of the great magnitude of the literature of C only the most important 
citations can be included here; for much additional data pnor to 1930, the appropriate 
Volume of Beilstein should also bo consulted- 

C dis at 19° in 9 pts. at) ; at 72° m 6 pts. aq., misc. with ether. (For recovery of C from 
aq. solns. by extraction with immiscible solvents (12) (13) (14) or by steam distillation 
(12) (15) see indie, refs.) 

[For prepD. of C from glycerol (l - 6540) by actn. of HCI gas at 100-110° (yield: 87% 
(11), 82% (6), 55-57% (10)) (12) see indie refs ; for prepn. of C from 3-chlorol, 2-epoxy- 
propane (epichlorohydrin) (3:535S) with fumg. HCI (yield 80% (11)) (16) (17) (I) (18), 
with MgCb in dil. ale. at 125° (19), or with S2CI* (67% yield (40)) see indie, refs.; for formn. 
of C (together with other prods.) from glycerol (1:6540) with SOClj + pyridine see (20); 
from corresp. acetate (3:6318) by alcoholysis with MeOH + HCI see (21) (45); from 
a,a'-dichloroacetone (3:0563) roductn. with yeast see (22).) 

C with aq. alh. rapidly loses HCI giving 3-chloro-l ,2-epoxypropane (epichlorohydrin) 
(3.-535S) (yield: 90% (G), 80-90% (23), 76-81% (24-B), 67-72% (24-A), 85% (25), 79% 
(25)). 

C on oxidn. with NajCrjO; 4- H2SO4 gives (63-75% yield (27)) cr.a'-dichloroacetone 
(3:0563). (Overoxidn. of this prod, or C on oxidn. with cone. HNOi (28) gives chloro- 
acetic acid (3:1370).) 
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[0 on rcductn. with Na/llg in moist ether gives vnriou9 products including allyl nlc. 
(1:6145), isopropyl nlc. (1:6135), propylcno together with cpichlorohydrin (for refs, see 
Beil. I-3G4); 0 htd. with III + P in s.t. at 180° gives (29) isopropyl iodide.} 

[For behavior of C with NnSH yielding 1,3-dithioglyccroi (Hg dcriv. m.p. 185°, Pb deriv. 
m.p. 175-180° dee.) see (41).] 

0 on htg. with P 2 0 5 (31) or POClj (11) (30) yields 1,3-dichloropropenc-l (3:5280). 

C on htg. with excess EtOH 4* NaOH yields (by a series of definite intermediate stages 
(25)) (0) l,3-dicthoxypropnnol-2 (glycerol a,7-dicthyl ether) b.p. 108-111° at 00 mm., 
Z)* 5 w 0.953, tin “ 1.420 (10) (0); similarly 6 on htg. with excess phenol 4* nq. NaOII 
ns specified (19) gives 80% yield l,3-diphenoxypropanol-2 (glycerol cr/y-di phenyl ether), 
cryat. from ale., m.p. 80-81° (19). 

/J.fj'-Dichloroisopropyl acetate: b.p. 205° (see 3:6318). 

fl.fl'-Dlchlorolsopropyl benzoate: b.p. 296° si. dec. (12); 171-173° at 19 mm. (43), 

157-160° at 12 ram. (44). [From C 4* benzoyl chloride on htg. (42) or with pyridine 
(44).] 

© fbfj'-DlchlorolsopTOpyl p-nUrobenioate: m.p. 50-60° (32), 5S-59° (33). [From C 4 
p-nitrobcnzoyl chloride with pyridino (94% yield) (33) or with quinoline in CHCls 
(100% yield) (32).] 

© 0,0'-Dichloroisopropyl 3,5-dlnltrobenzoate: m.p. 129° (32). [From 0 4 3,5-dinitro- 
benzoyl chlorido 4 quinoline in CHClj in 100% yield (32).] 

© 0,0'-Dichloroisopropyl benzenesulfonate: long colorless ndls. from Call*, m.p. 50° 
(34). (From 0 4 bcnzcncsulfonyl chlorido 4 cone. aq. NaOH (34); for study of 
pyrolysis see (35).] 

® ftfl'-Dichlorolsopropyl p-toluenesulfonate: m.p. 52-53° (30). [From C 4 p-toluenc- 
sulfonyl chlorido with cone. aq. NaOH (36).] [For use in prepn, of vat dyes of di- 
bonzanthrono series see (37).] 

© -Dichlorolsopropyl N- (phenyl) carbamate : m.p. 73-74° (20) (3S), 73° (39). [From 
0 with phenyl isocyanate (20) (39); also indirectly from C by conv. to corrcsp. chloro- 
formato and reacting with aq. anilino (3S).] [This prod. htd. a few min. with cone, 
aq. KOH loses HC1 and ring-closes aim. quant, to 5-chlororacthyl-3-phenyloxazoli- 
done-2, pr. from hot ale., m.p. 104-105° (39).] 

© /3,0'-Dlchloroisopropyl N- (a-naphthyl)carbamate : m.p. 115° (3S). [Prepd. indirectly 
from C by conv. to corrcsp. chloroformatc and reacting with aq. aniline (3S).] (This 
prod, with cone. aq. alk. loses HCl and ring-closes to 5-chloromethyl-3-(a-naphthyl)* 
oxazolidonc-2, m.p. 118° (38).] 

® ^.^'-Dichlorolsopropyl JV-(0-naphthyl)carbamate: m.p. 101° (38). [Prepd. indirectly 
from 0 by conv. to corrcsp. chloroformatc and reacting with aq. anilino (38).] [This 
prod, with cone. nq. alk. loses HCl and ring-closes to 5-chloromcthyl-3-(0-naphthyl)- 
oxazolidono-2, m.p. 107“ (38).] 

3:5085 (1) Mnrkownikow, Ann. 208, 352-359 (1881). (2) Gibson, J. Soc. Chern. Ind. 50, 910- 
95-1: 970-975 (1031). (3) Lecat, Rec. trav. chim. 45, 622 (1020). (4) Gilchrist, Purves, J. Chem. 
Soc. 127, 2743 (1925). (5) Tornflo, Her . 21, 1285 (1SS8). (6) Falrbourno, Gibson, Stephens. 
J. Soc. Chtm. Ind. 49, 1021-1023; 1009-1070 (1030). (7) Timmerman, Dull. toe. chim. Belg. 

69 (1921). (8) Brash. J. Soc. Chem. Ind. 46, 481T (1027). (9) Posner, Rohde, Bcr. 42, 3210 
(1009). (10) Conant, Quaylo, Otq. Syntheses, Coll. Vol. 1 (2nd cd.), 292-291 (1041); (1st. od.) 
286-288 (1932); 2, 29-31 (1022). 

(11) Hill. Fischer, J. Am. Chem. Soc. 44, 2586-2588 (1022). (12) Britton. Ilcindol (to Dow 

n»- — — - ■ - •'-*" !l ton, 

; • • . ton, 

. . ' j .0., 

■ ‘ ' . Inn. 

Suppl. 1, 224-225 (18( • ■ I /»*■ 



789 


LIQUIDS WITH Df > 1.15 


3:5985 


C hem. 81, 356-357 (1912); 92, 737-738 (1917). (19) Delaby, Ann. chim. (9) 20, 67-68 (1923). 
(20) Can 6. Mauclere, Bull. toe. chm- (4) 49, 1151-1152 (1931); Compt. rend. 192, 1567-1569 
(1931). 

{21} Delaby, Dubois, Bull. aoc. chim. (4) 47, 573 (1930). (22) Sen. Barat. J. Indian Chem. 
Sac. 2, 79-81 (1925). {23) Braun, J. Am. Chem. Soc 54, 1248-1250 (1932). (2-U) Braun, Org , 
Syntheses, Coll. Vol. 2 <Ufc ed.) 256-258 (1943). 16, 30-32 (1936). (24B) Clarke. Hartmann, 
Org. Syntheses, Coll. Vol. 1 (1st ed.) 228-229 (1932) , 3, 47-49 (1923). (25) Fair bourne. Gtbson, 
Stephens, J. Chem ■ So c. 1932, 1965-1972. (26) Drosdov, Cfaerntsov, J. Gen. Chem. {lf.SJ5.ll ) 
4, 1305-1309 (1936); Cent 1936, I 4549 (27} Conant, Quayle, Org Syntheses, CoU. Vol. 1 

(2nd ed.) 211-213 (1943); (1st ed.) 206-208 (1932), 2, 13-15 (1922). (2S) Aschan, Ber. 23, 
1S31 (1S90). (29) TornSe. Ber. 24, 2C72 (1891) (30) Bert. Dorier, Bull. aoc. chim. (4) 39, 

1573-1575 (1926). 

(31) Hartenstein, J ■ prakt. Chem. (2) 7, 310-312 (1873). (32) Fairboume, Foster, J. Chem. 
Soc. 192G, 3150-3151. (33) Conant, Quayle, J. Ant. Chem. Soc. 45, 2771-2772 (1923). (34) 
FSldi, Ber . S3, 1838-1839 (1920) (35) Fald», Ber CO, 659-660 (1927). (36) Blanchard, Bull, 

toe. efttm. <4) 41, 832 (1927). {37J Luttnnghaua, Nawiasky, Ehrhardt (to I.G ), Ger. 451,122, 
Oct- 21, 1027; Cent. 1928, I 261 (38) Otto, J prakt. Chem. (2) 44, 20 (1891). (39) Johnson, 

Langley, Am. Chem J . 44, 357 (1910). {40} Mabnovsku, J. Gen . Chan. ( U.S S.R.) 9, 832-839 
(1939); C A. 34, 375 (1940). 

{41J Rhcinboldt, Tetsch, Ber. 70, 67 7~0?B ( 1937) (42) Guth, Z Bvol 44 , 99, Beil. IX- 11 2. 
(43) Fritech, Her. 24, 777 (1891), (44) Sabalitsehka, JegUnski. Arch. Pharm 269, 241 (1931). 
(45) 8j5berg, Svmsk Kern. Txd 53. 454-457 (1941). Cent. 1942 II 25; C.A. 37. 4363 (1943). 


CHAPTER XIV 


DIVISION B. LIQUIDS WITH BOILING POINTS REPORTED 
AT ORDINARY PRESSURE 

Section 1. Dl° greater than 1.1600 

(3:6000-3:6409) 1 

3:6000 n-PROPYL DICHLOROACETATE C t H t 0 2 Cl 2 BeU.II 1 - 204 

n-CjHr.O.CO.CHCl! tt— 

n!-(19G) 

B.P. 176.7-177° at 771 mm. (1) flj 5 - 1.2006 (4) nff - 1.4300 (4) 

176.0-176.0° (2) D™ - 1.2240 (5) n'S - 1.4308 (5) 

176° (3) 

[For prepn. (70% yield (3)) from anhydrous chloral (3:5210) in n-propyl ale.' by treat- 
ment with 1.2 moles powdered KCN see (3); for prepn. (59% yield (4)) from cyclopropane 

+ dichloroacetic ac. (3:6208) -f BFa see (4).] 

(2) Cheng, Z. physik. Chem. B-24, 307 (1934). 
S ! (4) Dorris, Sowa, J. Am. Chem. Soc. 60, 358 

i, 229 (1935) 

3:0010 y-CHLORO-n-PROPYL CHLOROFORMATE C 4 H 6 0 2 C1 2 Beil. S.N. 199 
(7-Chloro-n-propyI chlorocarbonate) CH 2 CH 2 CH 2 .O.CO.Cl 

' ii 

B.P. 177° (1) rift = i.294 0 (1 ) ^ = 1.4466 (I) 

175-176° at 736 mm. (2) 

Colorless liq.; insol. in aq. toward which it is relatively stable. 

IFor prepn. of C from 3-chloropropanol-l (trimethylene chlorohydrin) (3:8285) with 
phosgene (3:5000) in "80% yield see (1) (2).] 

C in quinoline begins to decompose into 1,3-dichloropropane (trimethylene (di)chloride) 
(3:5450) -+■ C0 2 even at 35° (3) (for discussion see (4)). 

C with primary arom. amines reacts as an acyl chloride yielding the corresp. y-chloro-n- 
propyl //-arylcarbamates [e.g., C with p-aminobenzenearsonic acid (arsanilic acid) g* ,es 
(92% yield (5)) 7 -chloro-n-propyI jV-(p-areonophenyl)carbamate ( m.p. 245-246° (5) cf. 
(6); for analogous reactions of C with o-aminobenzenearsonic acid (5) (6), o-toluidine-5- 
arsonic acid (5), p-phenetidine (1), p-aminobenzoic acid [1), o-cliloroaniline (1), or P* 
chloroaniline (1) see indie, refs.]; for simpler cases see below. 

® 7 -Chloro-n-propyl carbamate: cryst. from hot aq., m.p. 62° (2). {From C slowly 
added to 10% aq. NH 4 OH (2 moles) (violent reactn. and cooling is required), 

71% [2).] 
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@ 7 'ChIoro-n-propyl aUophaaate (ClCHsCHjCH^OCO.NH.CO.NHs) : cryst. from hot 
ale,, m.p. 1GG* (2). (From C with urea (2 moles) fused for 3 lirs. (75% yield (2)).) 

7 -Chloro-n-propyl W-phenylcarbama*e : pr. from ale., m.p. 38° (2), 35-36° (1), 

[From C with aniline (2 moles) both diluted with dry ether (3 vols.) slowly mixed in 
flask surrounded by ice water, ether evaporated and prod, distilled, b.p. 160-170° 
at 5 mm. (2),* this prod, in ale- on addn of I N «q. SaOH ring-closes with loss of HCl 
giving (84% yield (2)) ( 1 ) 3-phenyi-tetrahydrO“2*keto-l,3-oxazine, m.p, 96° { 2 }, 
94 0-94.5® (1) ! 

!§ 7 -Chloro-n-propyl (V-(o-tolyI) carbamate: ndls from ale,, m.p. 49° {2), 40.0-46.5° {!). 
[From C with o-toluidine m dry ether as for preceding case (69% yield {2)); this prod, 
in ale. on addn. of 1 N a q NaOH nng-closes with loss of HQ giving (G0% yield (2)) 
(1) 3- (o-tolyl)-tetrahydro-2-keto- 1 ,3-oxazine, m p. 89° (l), 87.0-S7.5° {2)-l 

7 -Chloro-n-propyl W-(/Molyl)carbainate: oil, b.p. 1SS° at 4.5 mm., = 1.186, 

k|? « 1.494 (1). {This prod with file KOH (I mole) refluxed 2 brs. ring-closes with 
loss of IIC1 giving ( 1 ) 3-(p-tolylMetrahydro-2-keto-l,3-dioxazine, m.p, 127.5-128° (1).] 
<& 7 -Chloro-n-propyl AM«-naphthyl)carbamate: ndls. from ether and Igr., m.p. 75.5- 
76.5° ( 1 J. [From C with a-naphthyiatmne (2 moles) in aq. suspension (90% yield 
(1»; this prod, with ale. KOH (1 mole) refluxed 2 hrs. ring-closes with loss of HC1 
Riving 3- (o-naphthj 1 Kctrnhydro-2-keto- 1 ,3-dtoxaz.mo, mp. 149.5-150.5° <!).] 

<i> 7 -Chloro-n-propyl N'-anilmocarbaroate b-chloro-n-propyl N-phenylcarbazatc): cryst. 
from C«IIe, m.p. 72° (7). (From 0 with phenylhydrazine (1 mole) in aqueous pyridine 
(62% yield (7)) J 

3:C010 ( 1 ) Pierce. Adams, / Am Chem Soc 45,791-704 (1923). (2} Dox. Yoder, J- Am. Chem. 

See. 45, 725-72G 0023) (3) Carr6, Pa.sscdouct, Compt. rend 20t, 599 (1035). (4) Carr 6. 

i’assedouet, Hull goc chim (5) 3, 1073-1052 (1936) (5) Rodcwald. Adams. J Am. Chem. Soc. 

45, 3102-3105 (1923) (G) Adam-*, Itodewald (to Abbott Laboratory), Brit. 255,971, Auk. 20. 

1920; Cent 1927, I 1741. C A 21, 290b (1927) Can 251, ©S3. Oct. 27. 1925, Cent. 3927, 1 1744; 

C.A . 20, 421 (1020) (7) Do*. J. dm Chem Soe 48. 1052 (1920). 


3:0025 ^/-DICHhORODIETHYZ, ETHER CJUOClt Beil. I — 

(i)«-03'Chlorocth> l) ether; C1 CH ; CHk I, — 

“ cW ° m " ) cicn : c n/° I: - (3a5) 

B.P. 177-178* cor. (» M.P. -S4.fi* (2) C ? 1 - l.SOOfi (3) 

17B" at 711 nun. (J) njj - 1.157 (1) 

80-82* « 20-22 mm. (3) Z>23 - 1.213 (I) 

70° at 16 m (2) 

00* at 32 mm. (2) 

Colorless oil with pleasant ethereal ©dor. — [For data on surface tension and parachor 
fee (4); for vnpor-*prc>w «l.at a mv (5)J 

(For prepn. from cth) lone chlorohydrin (3:5552)*oc (1); for use in prepn. of di-03-ch!oro- 
ethyl) sulfate roc {12}.] [Note that C forms with ethylene chlorohydrin (3:5552) a const.- 
hoilg. mitt., b.p 12$ 2°, contg. 8.2 mole % 0 (15). J 

Tlio halogen atom* of 0 are very unroactivc to most reagents; C*» extremely resistant 
to hydrolysis, given no FncUfl-Craft* reaction with C»H» -f no reaction with KCN, 
and is unaffected by NnOff 4- .V:Q» (2). 

C on Mr with fohd KOH yields (C) {7} {*>) (3) divinyi ether (1:7R00) (accompanied 
by Witn** 3<hlt*roelh> 1 vm>l ether (3:746-1) q v.), l»ut Con htg, with dimethjlansime or 
quinoline fails to reart at all, even to form quaternary rah* (6). 
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C on htg. with excess fi odi um_al cohol a tea for 3-15 hrs. gives 35-45% yields of the cor- 
responding liquid bis ethers (8); 0 in ole. refluxed overnight with an excess of Na phenolates 
yields corresponding bis ethers (0); c.g., 0 with Na a-naphtholato gives 52% yield bis 
[/3(a-naphthoxy)cthyl] ether, m.p. 87° (9J; 0 with Na /?-naphtholnto gives 50% yield bis- 
[/9-G9-naphthoxy)cthylJ ether, m.p. 122° (0). 

C on htg. with aniline (3 moles) for 2 hrs. at 200° gives (05% yield (0)) 4-phcnyl morpho- 
line, w’hite flakes from 50% ale., m.p. 67-58“ (1). [The crude prod, may also cont. lis- 
(/9-anilinocthyl ) ether, pi. from ale., m.p. 115.5“ (0).] [For similar prepn. (77% yield (9)) 
of N-(p-tolyl) morpholine, m.p. 51° (8); N-(a-naphthyl)morpholino (08% yield (9», 
m.p. 83° (8); N- (0-naphthyl) morpholine (72% yield (0)), m.p. 90“ (8), see (8) (9).] [For 
corrcsp. reaction of 0 with phcnylhydrazinc, p-phenylcncdiaminc, and benzidine see (10); 
with ethylencdiaminc see (11).) 

— p > 5'-6/s-(a-Naphthoxy)diethyl ether: m.p, 87“ (10). [From C + a-naphtho! 

(1:1500) + aq. NaOH in s.t. at 120“ for 8 hre. (10).] 

— — 0,/J , -bfe-O3-Naphthoxy)diethyl ether: m.p. 122“ (10). [From C + 0-naphthoI 
(1:1540) + aq. NaOH in s.t. at 120“ for 8 hrs. (10).] 

(g) bfe-(0-Phthalimidocthyl) ether [Beil. XXI-470]: from G on refluxing 3 hra. with 
phthalimidc + K2CO3 (13) or from 0 -f K phthnlimide (2 moles) 4* traco of dicthyla- 
mine on htg. 4 hrs. at 135-140° (65% yield) (9), cryst. from ale. (14), ndla. from 60% 
AcOH (13), m.p. 159“ (9), 157“ (13), 150.5“ (14). [The half reaction prod., /3-chloro-/S'* 
phthalimidodiethyl ether, ndls. from It. pet., m.p. 72“ (13), 09“ (9), may bo sepd. 
from the above Ws-cther by its much greater solubility in pet. cth- (13).] 

3:C025 (1) Kamm, Waldo. J. Am. Chem. Soe. 43, 2223-2227 (1921). (2) Gibson, Johnson, 
3. Chem. Soe. 1930, 2525-2530. (3) Gulyaeva, Daugulcva, Caoutchouc and Rubber (U.S.8.R ) 
1"37 1 An-*o. S'— 1*^7 T I r ' :•? ( 4 ) GallaUKher, Hibbert, J. Am. 

■ ’ ’ 1 ■ • - . 1 Chem. Soe. 69, 2823 (1037). <0) 

“• . ‘ ' 81. \ ) Lott, Smith, Christiansen, /. Am. 

■ ■■■’■. ! ‘ ‘ J, Am. Chem. Soe. 47, 103-166 

i ’ 1 • • . 47, 1173-1177 (1026) (10) Axe, 

* . u . 1/m •<;». »juC. uii, -»(0— mi 

(11) Hultquist, Northey, J. Am. Chem. Soe. 02, 447-448 (1010). .(12) Sutcr, Evans, J. Am- 
Chem. Soe. CO, 630-537 (1038). (13) Baldwin, Robinson, J. Chem. Soe. 1934, 1200. (H) 
Gabriel, Bcr. 38, 3413 (1005). (16) Snyder, Gilbert, Ind. Eng. Chem. 31, 1610-1521 (1942). 
(10) Dahlen, Black, Foohey (to du Pont Co), U,8. 1,070,144, Oct. 30. 1034; Cent. 1935, 1 3051; 
[C.A. 29, 177 (1035)]. 


3:0035 1,1,2,3-TETRACHLOROPROPANE II C3H4CI4 Bell. I -107 

ClOII^i-CIIClj fcZ 

ii 

B.P. 179-180“ cor. at 7EG.6 mm. (1) 2)\% 1.522 (1) 

170“ (3) 

[For prepn. of G from 1,2,3-trichloropropanc (3:5840) + SbCl 6 at 150-100* sco (2)J 

from 1 ,1 ,2-trichloropropanc (3:5G30) + Clj + A1C1 3 s. '** ' ' 1 

(3:5280) -f- Clj see (4); from 3,3-dichloropropcnc-l (3:( 

1,2-dichlorocthylcne (8:6030) with CII2CI2 (3:6020) + 
see (5).] 


3:C035 (1) Romburgh, Dull. soe. ckim. (2) 36, 653-557 (1881). (2) Hcrzfoldcr, Bcr. 20, 2435 
(1893). (3) mouncyrat, Bull. toe. chim. (3) 21, 021-C23 (1809). (4) Ilartcnstcin, J. V ra, - { ’ 
Chem. (2) 7, 312-313 flSTS). (5) Lehmann, Bayer (to I.G.), Gcr. 716,009, Dee. 16, 1011; Cent. 
1942, 1 258-1; C.A. 38, 3Q51 (1944). 
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3:G050 1 ,1,3,3 -TETRACHLOROPROPAN ONE-2 CjHsOCU Beil. I - 656 

(sjm.-Tetrachloroacetone) CIjCH — C— CHClj Ii«(345) 



B.P. 180-182° cor. at 718 mm. (1) 

170-181° (3) 

[See also l,},\,$-tclrachloropTopancme-2 (unsym.-tetrach loroacetone) (3:6085).] 

Colorless iiq. with penetrating odor; produces blisters on skin. — Eas. soi. cold aq., ale., 
ether, CeHg. 

C with aq. readily yields a crystn. tetrahydrate, m.p. 48-49° (1) (6), 48° (2), 47-48° 
(3) (4) (for crystallographic data see (2), for polymorphism see (5)); this tetrahydrate 
loses its aq. on distn., on stdg. over HzSO*, or by actn. of dry HC1 gas. 

[For prepn. of C from phloroglucinol (1:1620) via conversion in AcOH with CI2 to 1,1,- 
3 l 3,6 1 6-hexachloro-2 I 4 1 6-triketocyclohe.'Sflne (" h e.xa chi orophl oroghew ol ") (Beil. VII-S54, 
VIIi-(469)l, and treatment of latter with water (yield is almost quant.) (dichloroacetic 
acid (3:6208) is also formed) see (6); from 2,4,6-tnaminophenol (Beil. XIII-569, XII I t - 
(211)} (2), from chloroanihc acid (3:4970) (I) (7>, from 3,3,5-tricblorocycIopentanetrione- 

l, 2,4 (Beil. VII-852] (4), or from 2,2,5-trichlorocycIopentanedione-3,4-ol-l-carboxylic 
acid-1 (Beil. X-9S5J (4) by oxidn. with KCIO3 4- HCI (other by-products arc also formed 
and yield is low, e.g., 7% (7» sec indie, refs.; for formn. of 0 from isopropyl ale. (1 :6I35) 
with CI2 (8), from chloroacetone (3.5425) with Cl 2 at 50-70° in light (9), or from 1,1- 
dibrom o-3, 3-dichl or opropan one-2 [Beil. I-65S] with ale. HgClj in s.t. at 100° for several 
hours (3) see indie, refs.) 

(C (as tetrahydrate) on reduction with Zn 4 H2SO4 yields (1) acetone (1:5400); C on 
reduction with Al(OEt)j, Mg(OEt)2, or EtOMgCl yields (10) l,l,3,3-tetracMoropropanol-2 
(3:9037).] 

C with satd. aq. NaHSOi readily yields a NaHSOj cpd. (3). 

0 with aq. alk. does not (3) yield chloroform; C with alk. 4 aniline does not (3) give 
phcnjlisocyanide (carbylamine test). [Dif. from the isomeric wiwym.-tetrachloroacetone 
(3 :JjOS5).] 

C in abs. ether with dry NHj gas adds 1 NH3 giving (92% yield (2)) 1,1,3,3-tetrachloro- 
2-aminopropanol-2 [Beil. I-656J, ndls. from CgHg, m.p. 110-111° dec. with prev. sublima- 
tion; this prod. 13 eas. sol.Jn cold aq. but on wanning the soln. dissociates into its com- 
ponents. — [The action of C with aq. NH»OH or with aniline has not been clarified cf. (3) } 

[C with excess cone. aq. HCN warmed at 50-60° soon dissolves and after 12 hrs. warming 
(2) ppts. 0,0,^,/S'-tetracUaro-a-hydroxyisobutyronitri)e [Beil. 111-318], cryst. from CeH$, 

m. p. 112-114° (2); this prod, with AcOH/HiSO* as directed (2) jields the corresp. 
tetrachloro-of-hydroxyisobutjTamide, cryst. from C«Hg, m.p. 156° (2).) 

0 with PCI5 on htg. gives (2) mainly 1,1,2,2,3,3-hexachloropropanc (3:6525) accom- 
panied by some 1,1,2,3,3-pentachloropropene-l (3:6075). 

[C with diazotized aniline (4 moles) in pres, of NaOAc yields (11} dich!oro4w-(benzene- 
azo)methane, yel.-or. cryst. from hot ale., m.p. 81-82° (11); 6 with diazotized p-toluidine 
(4 moles) in pres, of NaOAc yields (11) dichIaro-££*-(p-toluencazo)methane, orange cryst. 
from Cells, m.p. 159-160° (11).) [These prods, are also similarly obtd. (II) from nnsym.- 
di chloroacetone (3:C0S5).J 

® 4 ~ (B enz en eazo ) -1 -pb enyl p yrazol t [Beil. XXV-535]: go!dcn-yel. Ifts. from dil. ale. or 
lgr., ndls. from AcOH, m.p. 126-127° cor. (2), 126° (6). [From C in abs. ale. (2) or 
AcOH (6) with excess phenylhydraziae, refluxed for 5 min.] 
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3:6050 (1) Levy, Jedlicka, Ann. 240, 89-95 (1888). (2) Levy, Curchod, Ann 252, 330-349 
(1889). (3) Cloez, Ann. chim. (6) 9, 182-186 (1886). (4) Hantzsch, Ber. 21, 2438 (1888). 
(5) Scbaum, Schalling, Klausing, Ann. 411, 192 (1916). {6} Zincke, Kegel, Ber. 22, 1467-1477; 
1478-1482 (1889). (7) Levy, Witte, Ann. 254, 86-88 (1889). (8) Buc (to Standard Oil Co), 
US. 1,391,757, Sept. 27, 1921; Cent. 1922, IV 942. (9) I.G., French 816,956, Aug. 21, 1937; 
Cent. 1038, I 2216. (10) Meerwein, von Bock, Kirschnick, Lenz, Migge, J. praLt. Ckem. (2) 
147, 212, 225 (1936). 

(11) Favrel, Bull. soc. chim (5) 1, 988-989 (1931). 


3:6055 

o-DICHLOROBENZENE Cl 

CeHtClz Beil. V - 

201 




Qr 

Vi-(lll) 

V 2 -(153} 

B.P. 



F.P. 



180.3° 

at 760 mm. 

id 

—16.7° (1) 

= 1.39G5 (3) 


180.3“ 

at 760 mm. 

(2) 

-17.1° (2) (11) 

1.3934 (13) 


180.2° 

at 767.4 mm. 

(U 

-17.5° (10) 

nr, 5 = 1.54SG 

(2) 




' (12) (15) 

1.5476 

(13) 

179-181° at 755 mm. 

(3) 


ng = 1.5518 

(1) 

179.9-180.6° 

(4) 

-17.6° (10) 

D\° = 1.3048 (12) 


179.5- 

180.5° 

(5) 

-18° (8a) 

1.399 (14) 


179.5° 

at 746.2 mm. 

(1) 


n|? - 1.5513 

(2) 

178.7- 

179.5° 

(01 


1.549 

(14) 

179° 

cor. 

(7) 


ng =■ 1.5533 

(10) 

178° 

at 762.6 mm. 

(S) 


1.5534 

(12) 

178° 

at 758 mm. 

m 


D}‘ - 1.3101 (12) 


86° 

at 18 mm. 

(8) 


1.3085 (14) 

(14) 

85° 

at 16 mm. 

(9) 


n[? = 1.55393 

65.8° 

at 14 mm. (10) 


O‘o « 1.3088 (1) 






Oil - 1.3113 (I) 



C when pure is colorless oil, volatile with steam. — Ord. comml. C conts. also the isomeric 
p-dichlorobenzene (3:0980), even as much as 25% (16); and a comml. prod, sold as in* 
secticide conts. 40% C + 30% p-dichlorobenzene (3:0980) + 30% trichlorobenzene (17). 

[For f.p./compn. data and_ diagram of system C + ■p-dichlorobenzene (3:0980) (eutectic, 
m.p —23.4°, contg. 86.7% C) see (10) (11); for f.p./compn. data and diagram of system 
C + m-dichlorobenzene (3:5960) (eutectic, m.p. —45 9°, contg. 48.7% C) see (11)> f° r 
f.p./compn. data on ternary system of all three dichlorobenzenes see (10).] 

[For data on densities of solns. of C in C 6 Hg (1 : 6400) and in n-hexane (1:8530) see (18); 
for data on D \ § and ni° on system C + diethylbenzene (and use of the mixt. in testing 
fractionating columns) see (19).] 

[C is very spar. sol. aq. (for study of this soly. over range 20-60° see (20).] 

[For study and use of C as cleaner for metals see (21); for use as solvent for fats and 
oils (16) and for detn. of oils in seeds (by use of density of resultant extract (22) see indie, 
refs.; for use for removal of tar or pitch from surfaces coated with cellulose esters see (23); 
for use as solv. in purification of anthraquinone see (24); for study of toxicity of C see (25).] 
[For prepn. of C from o-chloroaniline [Beil. XII-597, XIIi-(297)] via diazotization and 
use of Cu 2 Cl 2 reactn. (yields: 70% (26), 25% (27)) (1) (8) (28) see indie, refs.; from o- 
phenylenediamme [Beil. XIII-6, XIIIi-(5)] via tetrazotization in AcOH with nitrosyl- 
sulfuric acid followed by use of CU2CI2 reactn. (70.1% yield) see (29); from 1,2-dichloro- 
benzenesulfonic acid-4 (see below) by distn. from strong H2SO4 with superheated steam at 
200-240° see (30).] 
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(For formn. of 0 from 2-chloropheno! (3.5980) by htg. with PCI 5 (20% yield) see (7); 
from, o-brotoonitrobenzene [Beil. V-247, Vi-(13l)} with PCI5 in s-t. at 180° {31} or with 
NH*C5 in s-t- at 320° (32) see indie. ref3 , from o-dimtrobenzene (Beil. V-257, Y*-(135)J 
with cone HCi in a t. at 250-270* see {33} } 

[For formn, of C (together with m~ and /wsomers in some cases) from C S H« with Cl- in 
pres, of I2 (7), AICI3 (34) {35}, or SnCL {36} see indie refs., from chlorobenzene (3:7903) 
with Clj + cat, at 600° {11} cf. {37} or with Cl 2 in pres, of Al/Hg {38}, A1CL (gives 30% 
0 <U}) {34}, FeGIj (gives 39% C {11}), or with AWE* ( he 2AlCh + SjCl 2 ) -f S0 2 Ci a 
(8a) see indie, refa.j 

(C with CI2 in pres, of Al/Hg (38} or FeCla {39} (40} {41} gives mainly 1,2 ,4-trichi oro- 
benzene (3:6420), but 1 ,2,3-tnchiorobenzene (3-09903 is also formed <41 J. — C with Cfj 
in 8 t, at room temp, in sunlight as directed {42} adds 30- yielding o-dichlorobenzene- 
hexachloride, m.p. 149” {42}.] — (For study of photochem chlorination of C see (43).] 

(0 with Mg m dry ether does not react {44} 1 ~ [£ with CX) -f cat. at elev. temps, gives 
{45} benzoic acid, presumably through intermediate formn. of o-phthakc acid and subse- 
quent loss of CO>J 

(C with isopropyl a!c (1 6135) 4- BF3 + P 2 O s under reflux gives <53% yield {87}) 

3.4- dichlorocumene (3,4-dichbro-isopropylbenzcnc) (87} j 

[C with CIljCl (3.7005) 4- AJCIa yields (30) hexamethylbenzene (1:7265) + eso- 
tricWoromeaitylenc (3 8725). — C (34- moles) with CHClj (1 mole) 4- AIC1* without 
solv. at 55* for 8 hrs. gives (15% yield on the CHCI3 (46) ) Iru- (3 ,4-dichlorophenyl)methane, 
white pi., nip, 160.5-162° (46) — 0 with CCU 4- AICJ3 presumably yields 3,4,3' f 4 f - 
tetracldorobenzophenoDe dichloridc (not isolated) since the reaction prod, with 95% ale. 
{46} or AcOH/HjSO* (47) gives 3,4,3',4'-tetrachlorobenzophenone, cryst. from hot ale. or 
hot acetone, tn p. 141-142° (46J, 142° (47} (accompanied in latter case (H3SO4) by some 

3.4- dichlorobenzoic acid (3.4925), m.p 203° (47).} 

[C with acetyl Cl (3:7065) 4- AlCU gives (yields: 70% (49), 40% {48}) 3,4-<ltchloro- 
acetopheoone, b.p. 135° at 12 mm. {48}, in p. 76° (48), 74° (49) (corresp. oxime, m.p. 107° 
(50)). — 0 With chloroacctyl chloride (3.5235) 4- AIC1 3 gives (50) (85) 3,4-dicMoro- 
phenacyl chloride (3,4,w-tnchloroacetophenone), m.p 43° (50}, 44° (85). — 0 with 0- 
cliloro-n-butyric acid (3:0035) 4- AICI3 or cone H z SOi yields {51} by condena. and subse- 
quent ring closure a mixt- of x,y-dichioro~3-meth3'linclanone-l cpds.j 
(0 with phthahe anhydride (l 0725) 4- Aids gives (yields 80% (5), 73% (52} (53), 
35% {54}) (55} o-(3,4-dichlorobcnzoyl)bcnzoic acid, m.p 194.5° cor. (54), 192.5* (5), 
191.2* cor. (52), 190° (55), this prod, on ring closure with cone. HjSO* gives a mixt. of 
two dichloroanthraquinoncs consisting of 87% (54) (5) 2,3-dich3oroantbraquinone [Beil. 
VH 1 -(413)1, m.p. 271° cor. (54), 268° {5}, and 13% (54) {5} 1 ,2-dichloroanthraqmnonc 
[Beil. VII *-(41 1)}, mp. 196.5° cor. (54), 194 5° (5). Note that C reacts with phthalic 
anhydride much more readily than p-dichlorobenzene (3 -0980), after making react n, 
mixt. alk. any p-dichlorobenzenc (as from use of crude C ) may be distilled out with steam 
{use in sepn. of p-d> chlorobenzene from C (86)); note also the claim {86} that under Pertain 
conditions 0 with phthalic anhydride 4- AlClj is claimed to replace 1 chlorine atom by 
hydrogen so that an o-(x-chlorobenzoyl)benzoic acid results which on ring closure with 
100% H*S0* gives 80% yield 2-chl oroanthraqumonc (3-4922). — 6 with 4,5-dichloro- 
phthalic anhydride (3:4S30) 4- AICI3 gives (80% yield {56}) 2-(3,4-dkhIorobeiuoyl}4,5- 
dichlorobenzoie acid, cryst from C«H* m.p. 183° {5C); this prod, with cone HjSO* ring- 
closes giving mainly 2,3,0,7-tetrachloroanthraquinone, m.p. 348° (56}, accompanied by 
n httle 1,2, 6,7-tctrachloroanthraqui none, m.p. 242° {56}.] 

{C on partial hydro!* with aq. MeOH oik., alk. carbonates, or best a!k, earths in pres, of 
Cu or Cu salts at elevated temps, under press, gives in excellent yields (57) (5S) {59} {60} 
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(61) (62) {63) (64) (65) o-chlorophenol (3:59S0) (some phenol (1 : 1420) is also formed (62)); 
if the hydrolysis of C is carried further, especially by use of aq. alk. in pres, of Ba or Sr 
salts and a reducing agt. (66), pyrocatechol (1:1520) is obtd. cf. (59) (61).(64).J — {For 
study of kinetics of reactn. of C with NaOMe/MeOH at 175° see (67) (6S) (69J.J 
[C with anhyd. NSj in ale. in pres, of CuCb + Cu at 200° under press, yields (70) o~ 
chloroaniline; G with cone. aq. NH*OH in pres, of CuO under press, at 150-200° (71) (72) 
or with Na in liq. NH3 (73) gives o-phenylenediamine.) — [C with K diphenylamine gives 
by rearr. on htg. (74) (75) NfNfl'fl'-tz traphenyl-m-phenylenediamine [Beil. XIIT-42], 

m.p. 137.5-138° (74) (75).] 

[C on mononitration, e.g., at 0° with a mixt. of HNO3 (Z> = 1.52) + cone. H2SO4 (75) 
cf. (15) (4), gives (yields: 95% (15), 67% (75)) (7) (8) (76) mainly l,2-dichloro-f-nitro- 
benzene [Beil. V-246, Vi*(131)], cryst. from ale., m.p. 43° (7) (8), 42.5° (4) (reactn. prod, 
with piperidine is 2-chloro-4-nitropiperidmobenzene, m.p. 47-48° (78)), accompanied by 
a little (5.2% at —30°, 7.2% at 0° (8)) l,2-dichloro-4 > 5-dinitrobenzene (see below).] — 
[The only other possible mononitro-isomer, viz., l,2-dichIoro-3-nitrobenzene [Beil. V-245, 
Vi-(130)], m.p. 61°, has been o6fd. only by indirect means (77) (76) although prob. present 
(4) in the oil from the main mononitration product.] 

[0 on dinitration, e.g., with 4 wt. pts. HNOj (D = 1.52) + 6 wt. pts. cone. HjSOj at 
100° for 1 hr. (79) (2S) cf. (80] (or the above l,2-dichloro-4-nitrobenzene with HNO* 
(D ~ 1.5) + fumg. H2SO4 (20% SO3) 2 hrs. at 100° (78)), givea l,2-dichlon>4,5-dimtro- 
benzene [Beil. V-265], cryst. from dil- AcOH, m.p. 109-110° (78), 110° (28) (79) (reactn. 
prod, with piperidine is l,2-dichloro-4-nitro-5-piperi dinobenzene, m.p. 62-64° (78)), so 
companied (28) by a little l,2-dichloro-3,5-dinitrobenzene [Beil. Vi-(138)], m.p. 56° (28).] — 
[All the other possible isomeric o-dichlorodinitro cpds. are known but have been obtd. 
only by indirect means: 1,2-dichloro^, 4-dinitrobenzene [Beil. V-264], m.p. 53-55°, 1«2- 
dichloro-3, 6-dinitrobenzene, m.p. 60°, and l,2-dichloro-4,6-dinitrobenzene, m.p. 56°.] 
[None of the four possible 1,2-dichloro-trinitrobenzenes appears to have been reported.] 
[C on monosulfonation, e.g., with fumg. HjSOi in s.t. at 210° for 8 hrs. (7), or at room 
temp. (30), or at 100° (10), or with H*SOtH«0 + fumg. H 2 SO< (60% SO3) in pres, of Hg 
at 100° for 1 hr. (81), gives mainly 1,2-dichlorobenzenesulfonic acid-4 [Beil. X3-55, XIi'(16)] 
(Na salt less sol. aq. (81)) accompanied by a lesser amt. of 1,2-dichlorobenzenesulfonic 
acid-3 (Na salt more sol. aq. (81)) (some bis- (dichlorophenyl) sidfone, m.p. 173° (30), may 
also be formed during sulfonation).] — [C sulfonates much more readily than p-di chloro- 
benzene (3:09S0); for use in sepn. see (7) (30); for removal of chlorobenzene from mist, 
with dichlorobenzenes via sulfonation of former with 95% H*SO* see (ll)-I 


® l»2-Dichlorobenzenesulfonainide-4 (3,4-dichlorohenzenesulfonamide-l) : cryst- fr° m 
dil. ale., m.p. 134-135° u.c. (83). [From C by treatment as directed (83) with ClSOjH 
followed by conv- of the intermediate 1,2-dicblorobenzenesulfonyl chloride-4, m.p. 
18-19° (S3), with (NHi)iC 03 to the desired sulfonamide.] — - [For formn. of 3,4-di- 
chlorobenzenesulfonyl chloride with CISO3H and use in sepn. of C from p-di chloro- 
benzene see (82); for prepn. of the sulfonamide and use as plasticizer see (84).] 
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(CAS/L) 1#, lao-ioss (1937). Cc'J 1M\ U ;> ' 
ZSTlwom Bob. 4>^-w. Ac*. 31. 1936 Cr-i irr - 
141) BnJtoa (to Dow Chen. Co.), 1*5. I i'l / ~ * 

Jtrth - rion - i:-.-- -' 

?2£ T*^ 1 * 10 ’ UT) - 
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(til ir « 151 J :£ * r * 4331 U«n> 
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3:6060 


tf,f-2,3-DrCHLOROPROPANOL-l 
(Glycerol a^-dichlorohydrin ; 

<f /3-dichlorohydrin allyl 
alcohol dichloride) 


CH 2 Ci 
H— C— Cl 

Ah 2 OH 


CjHtOCfe 


Beil. I - 356 
Il-( 181 ) 
I.-(370) 


B.P. 183” at 760 mm. (1) 

182“ (2) (3) ( 8 ) 

179-181“ sL dec. (4) 
79-80.5“ at 18 mm. (4) 
81-81.5“ at 13.5 mm. (5) 
75-77“ at 15 mm. (6) 


Df - 1.3534 (5) 

Dj s = 1.345 (4) ng = 1.4875 (4) 


Colorless vise, liq.; spar. sol. cold aq., pet. ether; misc. with ale., ether, acetone, CjHg. 

[For prepn. of C from glycerol (1:6540) (together with other prods.) see (1); for prepn. 
from allyl alcohol (1:6145) with CI 2 4- aq. (2) (7) ( 8 ) (5) (20% yield) or with CI 2 in CS 2 
(40% yield (9)) see indie, refs.; from allyl chloride (3:7035) by addition of HOC1 see (10) 
(11) (12); from the corresp. acetate (/ 3 , 7 -dichloro-n-propyl acetate) (3:6220) by alcoholysis 
using MeOH + HC1 (33% yield (4)) ( 6 ); from vinyl chloride (3:7004) by reactn. with 
formaldehyde (30% soln.) + HC1 4- CaCl 2 see (13).] 

C with aq. alk. loses HC1 yielding (14) 3-chloro-l ,2-epoxypropane (epichlorohydrin) 
(3:5358). [For studies of kinetics of this loss of HC1 with aq. alk. see (15); for use of 
Ba(OH ) 2 hydrol. as means of detn. of C in pres, of l,3-dichloropropanol-2 (“ o-dichloro- 
hydrin ”) (3:5985) see (16)1 

C with sodium phenolate does not give the expected 2,3-diphenoxypropanol-l but instead 
(4) (presumably by intermediate formation of epichlorohydrin (3:5358)) the isomeric 
l,3Kliphenoxypropanol-2, [Beil. VI-149, VIi-( 86 )], m.p. 79° (4). 

C on oxidn. with cone. HNO 3 (D = 1.47) yields (12) (17) ( 6 ) (18) a, 0 -dichloropropionic 
acid (3:0855), m.p. 50°. [C on reductn. with P 4 - HI at 180° yields ( 8 ) isopropyl iodide 
4 - isopropyl chloride.] 

[C with SOCI 2 at 100° gives (85% yield (19)) bis- ( 0 , 7 -dichloro-n-propyl) sulfite, b.p. 
175° at 4 mm., Dg 37 « 1.501, n§ = 1.509 (19); C with S0 2 C1 2 gives (75% yield (19)) 
2,3-dichloropropane-sulfonyl chloride-1, b.p. 122-123° at 15 mm., Do 06 = 1-582, no = 
1.457 (19).] 

[C with PCI 5 yields (7) 1,2,3-trichloropropane (3:5840); G with NaCN gives (20) (pre- 
sumably by formation and subsequent reaction of epichlorohydrin) 25% yield ■y-chloro-'/J- 
hydroxy-rt-butyronitrile ; for reactn. of C with NH 3 see (21); for reactn. of C with Na 2 S, 
NaSH, etc., yielding thioglycerols see (22).] 

/ 3 , 7 -Dichloro-n-propyl acetate: b.p. 192° (see 3:6220). [For general study of 

kinetics of esterification of C see (3).] 

/3 , 7 -D i chi oro -n -propyl benzoate: oil, b.p. 180-183° at 24 mm. (4). 

® /3,-y-Dichioro-n-propyl p-nitrobenzoate : m.p 37-38° (4), 35.5-37° (23). [From 
C 4* p-nitrobenzoyl chloride 4- pyridme (23).] 

• / 3 , 7 -Dichloro-n-propyl 3,6-dinitrobenzoate: unreported. 

p, 7 -Dichloro-n-propyl benzene sulfonate: unreported. 

— — 0 , 7 -Dichloro-n-propyl p-toluenesulfonate : unreported. 

® / 3 , 7 -Dichloro-n-propyl N-phenyl carbamate: cryst. from lgr., m p. 72-73° (24), 73-74 
(25). [From C 4- phenyl isocyanate at 90° (24) or indirectly from / 3 , 7 -dichloro-n- 
propyl chloroformate with aniline (25).] 

® 0 , 7 -Dichloro-n-propyl N-(a-naphthyl) carbamate: ndls. from ale., m.p. 93“ (25). 
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fPrepd. indirectly from ftr-dichloro-rc-propyl chJoroformate with «-aaphtbyfemiae 
(25).] 

® ^, 7 -Dichloro-n-propyl W- ( 0 -naphthyl) carbamate; ifts. from ale., m.p. 99° (25). 
{Prepd. indirectly from frv-dichloro-n-propyl chJoroformate with 0-naphthylamine 
(25).] 

3:6060 (1) Gibson. J. So C. Chem Ini 50, 949-954; 970-975 (1931). (2) Tottens. Ann. 156, 
164-166 (1870). (3) Kailan, Rosenblatt, Monalsk 63, 109-170 (1936). (4) Delaby, Dubois. 
Bull. sac. chitn <4) 47, 572-573 (1930) (5) Read, Hurst, J. Chem. Sac. 12 1, GS9-999 (1922). 

(6) Bockemuller, Hoffmann, Ann. 519, 189-190 (1935). (7) Hubner, M tiller, /Inn. 153, 179- 
183 (1871). (8) Tornoe, Ber. 2*, 2672 (1891) (9) King, Pymtm, J. C hem. Soc. 105, 1257 (1914). 

(10) voa Gegerfelt, Ann 151, 247-249 (1870); Ber 6, 720-721 (1873). 

(U) Henry. Ber 3, 352 (1870). (12) Henry, Ber 7, 414 (1874) (13) I.G . Brit. 465.487, 

May 3, 1937, Cent 1937, II 1445, CA 31. 7067, French 812.292, May 4. 1937; Cent. 1937, II 
1445; C.A. 32, 952 (1938). (14) MQnder, TcUens. Zext fur Chemie 1871, 252. (15) Smith, 

Z physift. Chem 92, 739-740 (1917); 93, 83-85 (1919). (16) Smith. Z phynlt. Chtm. 95, 83-88 
(1920). (17) Werigo, Melikoff, Ber 10, 1499-1500 (1877). (18) Koelach, J. Am. Chem. Soc. 
52, 3365 (1930). (19) tevaitiant. Compt rend 197, 335-337 (1933). (20) Braun, J. Am. Chem . 
Soc. 52, 3170 (1930). 

(21) ‘Liitienfeld. Brit. 390,516, Brit 390,523, May 4, 1933; French 739,699, Jan. 16, 1933; . 
Cent. 1933, II 1443. (22) Lilhenfetd, Brit 385.980, Feb. 2. 1933, Cent. 1933, II 1928; French 
758,359, Jan 15, 1934; Cent. 1934, 1 3653- (23) Conant, Quayle, J. Am. Chem. Soc. 45, 2772 
(1923). (24) Johnson, I.angley, Am Ckem. J. 44, 360 (1910). (25) Otto, J. prakl . Ckem. (2) 
4*. 21-22 (1891). 


3;G075 l,l,2,3,3*PENTACHLOROPROPENE-l Cl CsHCJ & 

OjcJlCHC!, 

B.P. 183“ (1> D|‘ - 1.0317 |1) 

11G* at 0 mm. (I) 

(i 4* Br 2 in sunlight gives (1) 1 ,2-dibromo-1, 1 ,2,3,3-pentachIoropropane, m.p. 71° (I). 

0 with powdered KOH in toluene at ICO 6 yields (I) a prod. QCij, colorless ndls., m.p. 
93-94* (1). 

C shaken with cone. HjSO-i, poured onto ice, yields 2, 3, 3-t r i dll oropropen-2-a J d (a,0,&~ 
tnchloroucrolein) [Beil. Is.-(37S)], b.p. 164° (I), tn.p. 30* (1). (Oxime, m p. 101°, converted 
on fusion into stereoisomer, m.p. 132* (1); phenyl hydra? one , yel.-br. ndls., m.p. 97-98° 
dec. (1).] 

C with cone HjSCh for a longer time at 40-50°, poured onto ice, ppts. (1) a^-dichloro- 
ocrylic nc. (3 .2265), m.p. S6° {1} 

3:6075 (l) Thins, J. prakl Chem. (2) 89, 419-420 (1914>. 


3:G085 1,1,1 ,3-TETRACHLOROI 
(unsym.-Tetrachloroacetone) 


B.P. 183° (1> 

180-182* (2) 

71-72* at 13 mm. (3) 

(S« also 1 , 1 ,Z,Z~tetrachlarop ropancne-2 (3:6050).] 

Colorless limpid Uq.; odor faint by itself but on warming or era dilution with ether shows 


CjHiOCh 

CHr-C-CCh 


Cl 0 
* 1.C24 (1) 


BeU. I - GGC 
II— 

lj — 

- 1.497 ID 


Sell. I - 200 
Il-( 83) 
It— 

ni? - 1.5313 (D 
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lachrymatory props. — 0 with aq. readily yields (1) (2) (3) (4) a crystn. tetrahydrate, m.p. 
46° (1), 39° (2), 05° (3). 

[For prepn. of 0 from isopropyl ale. (propanol-2) (1:0135) with Clj in cold see (1); frotn 
acetone (1:5400) with CIj see (2) (4) (5); from cldoroncctono (3:6425) with CIj at 50-70° 
in light see (0); from 1,1, l-trichloropropanonc-2 (3:5020) with SOClj at 180° sco {3}.] 

0 reduces NII 4 OII/ARNO 3 , Folding's soln., or aq. IvMnOi instantly in cold (1) but dees 
not give fuchsin-aldchydo test (1). 

C with NII 4 OII (1) yields chloroform (3:5050) and chloroacctnmido (Beil. 11-109, IIj- 
(90), II 2 -(103)], m.p. 110-117°. 

0 with aq. KOII yields (1) chloroform (3:5050) together with the salts of both chloro- 
acctic acid (3:1370) and trichloroacotic acid (3:1160). [Dif. from the isomeric sym.- 
tetrachloroacctono (3:0050).) 

0 with aq. KOII + aniline yields (5) phenyl isocyanido (carbylamino reaction). [Dif. 
from the isomeric sym.-tetrachloroacctono (3:0050).! 

3:0085 (1) Brocket. Dull. aoc. dim. (3) 13, 117-120 (1895); Ann. chim. (7) 10, 13-1-141 (1897); 
Compl. rend. 110, 1271 (1804). (2) CI 0 C 2 . Ann. chim. (0) 0, ISO-182 (1880). (3) Arndt, Amende, 
Endor, Monalah. 50, 216 (1032). (4) Bouis, Ann. 04, 310-310 (1848). (5) Biachoff, Her. 8, 1340- 
1341 (1875). (0) I.Q., French 810,050, Aur. 21, 1037; Cent. 1038, 1 2210. 

3:0000 ETHYL d,f-a,/3-DICHLOROPROPIONATE C 6 II 8 0 2 C1 2 Bell. H- 252 

CII 2 — CII-COOCjHs Hr- 

ii ii nr ~ 

B.P. 183-184° (1) Z>5 0 « 1.2401 (3) n$ « 1.44815 (3) 

183-185° (3) 

70-77° at 16 mm. (2) 

[For prepn. of 0 from a,/9-dichloropropionic acid (3:0S55) with abs. EtOII -f dry HQ 
at 0° (74-78% yield (2)) (1) boo indie, refs.; from a,/3-dichloropropionyl clilorido (3:9034) 
with EtOII bco (4) (3) (5).] 

(i is diiTicult to keep and readily loses IIC1 (3). — 0 on htg. with dimcthylanilinc, 
quinoline, or quinaldino at 100° for 10 min. under Nj Ioscb IIC1 yielding (4) ethyl a-cldoro- 
acryktc (3:0242). 

U with Ba(OII)j both saponifies and loses IIC1 yielding (5) (0) a-chloroacrylio acid 
(3:1445), m.p. G5°. 

C reacts easily with ale. KCN, and after boilg. the resulting soln. with KOH yields (7) 
fumaric acid (1:0895) and d,f-malic acid. 

C on boilg. with 20% IICl hydrolyzes (4) yielding EtOII (1:0130) and ar, 0 -dichloro- 
propionic acid (3:0855) q.v. 

3:0090 (1) Werigo, Mclikov, Bcr. 10, 1600 (1877). {2) Yarnall, Wallis. J. Org. Chem. *, 287 
(1039). (3) IJrOhl, Ann . 203, 25 (1880). (4) Marvel, Deo, Cooke, Cowan, J. Am. Chem. Soc. 
02, 3195-3108 (1010). (6) Werigo, Worner, Ann. 170, 107 (1873). (0) Otto, Bockurts, Der. 18, 
243 (1885). (7) Werigo. Tanntar, Ann. 174, 307-372 (1874). 
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e {1} {10) (5) {6} (11); from a,0,(3-trichlorodiethyl ether + Zn (78% yield {4)), . 
~ \ (3), or NaOEt (12), or even water (3); from a,/3,/9,0-tetrachlorodiethyl ether 
■ abs. ale (13).] 

‘"ruling with cone. HjSOi {14) {2) or on htg. at 150° with cone. HC1 {15) or on htg. 
"tic anhydride + a little cone. H2SO4 gives (yield 81% {1), 78% {10), 71% {16)) 
etaldehyde (3:5180), b.p. 90-91°. 

*’■ g. with ale. NaOH at 160-180° yields {17) glyoxal tetraethylacetal [Beil. 1-760], 

- (17). — C with K ter-butylate loses HC1 yielding {5) chloroketene diethylacetal, 
it 732-740 mm., - 1.0534, ng = 1.4375 {5). 

.PCls yields {15) a,/9,/3-trichlorodiethyl ether [Beil. 1-615]. 

van do Walle, Bull. aoe. chim. Bdo 28, 308-309 (1914/18). (2) Tinner. Atm. 179, 

— 75). {3) Oddo, Mameli, Gazz ch\m rial. 33, II 412-414 (1903). (4) Ncher, Fleece, 
cm. Soc. 48, 2422-2423 (1926). {5) Magnaoi, McElvain, J. Am. Chem. Soc. 60, 2210- 
i) {6) Lieben, Ann. 104, 114-115 (1857) (7) I G , French 814,435, June 23, 1937; 

r ', II 3066, C A 32, 1390 (1938). {8) Ger. 628,194, June 26, 1931; Cent. 1931, II 1910- 
i, Ann. 279, 300 (1894). (10) Boescken, Tellegen, Plusje, Rec. Iras. chim. 57, 75 (1938). 

, attaway. Backeberg, J. Chem. Soc. 125, 1101 (1924). {12) Jacobsen, Ber. 4, 217 (1871). 

' V, Foster, J. Am. Chem. Soc. 31, 414 (1909). (14) Paterno, Ann. 149, 373 (1869). 

. Jahresber. 187G, 475 (16) Wohl, Roth, Ber. 40, 217 (1907). {17) Pinner, Ber. 5, 

V1872). 


d.f-a-CHLOROPROPIONIC ACID C 3 H 6 0 2 C1 

(2-Chloropropanoic acid) CHj— CH.COOH 

Ai 


Beil. n - 248 
Ht-UlO) 

n 2 -(226) 


" .86° cor. (1) 

t( L86° {2) 

:i 185.2° at 760 mm. (3) 
185° {4) 

. S8.G-89.4 0 at 16 mm. {3) 
’ 83.5-84.5° at 12 mm. (5) 


Di° = 1.2585 (6) n 2 D ° = 1.4350 {6) 

nL 84 * 1.4364 {3) 


less liq with weak odor suggestive both of acetic acid and butyric acid; misc. with 
( or ether; volatile with steam, blisters skin. 

' prepn. of C from propionic acid (1 : 1025) with CI2 {7) (8) or with S0 2 C1 2 + dibenzoyl 
'e in CCU {9} see indie, refs.; from a-chloropropionyl chloride (3:5320) by hydrolysis 
) (11) {12) with water see indie, refs.; from a-chloropropionitnle by hydrolysis with 
IC1 see {5); from 2-chloropropanol-l (3:7917) (4) or from 3-chlorobutanone-2 (a- 
thyl methyl ketone) (3:7598) (13) {14) by oxidn. with HNO3 or other oxidn. agts. 
ic. refs.] 

'n treatment with Cl 2 as specified (15) yields a,0-dichloropropionic acid (3:0855); 
i SOCl 2 yields (16) a-chloropropionyl chloride (3:5320), b.p. 111°; C on reduction 
n 4- HC1 yields (10) propionic acid (1:1025) [for study of catalytic hydrogenation 
»r its salts seo {17)]; C with SO3 at 170° yields {18) a-chloro-a-sulfopropionic acid 
actn. of C with sulfites see (2)], C with cone. aq. NH4OH gives (43-46% yield {19)) 
nine (a-aminopropionic acid) [for behavior of C with liq. NH3 see {20) (2.1)].] 
a alk. hydrolysis gives {10) (22) lactic acid (1:0400) Ifor study of rate of hydrolysis 
23) or its sodium salt (24) see indie. refs-I. 

m htg. with pyndine at 100° loses C0 2 and yields {25) ethylpyridinium chloride.] 
n conversion to salt, treatment with KCN, and subsequent acidification yields (26) 
dmalonic acid, m.p. 132° (has been used for ident. of C (26)). 
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(C with G* in pres, of Fe gives (16) dichloromaleyl (di)chloride (3:6197) q.v. — C with 
Br? in dark does not react, hut in direct sunlight for 5 his. adds 82% of theoretical amt. 
yielding (2) «-chloro-cf^9-dibromosuccinyl (di)chloride, b.p. 116-118° at 10 mm. (2), which 
on hydrolysis with aq. gives (2) tr-chloro-or^-dibromosuccinic acid, hydrated pr. from HQ, 
m.p. 65-75°, which after drying over cone. H^SO* gives anhydrous form, m.p. 139-140° (2).] 

[C with 3 A r EtOH/KOH (large excess) in freezing mixt. loses HC1 and hydrolyzes (or 
vice versa) and after acidification as directed gives Iv H_acetyIenedicarboxyIate which with 
aq. at 100° for 1 hr. loses CO* giving (39% yield from C (12)) propiolic acid (Beil. 11-477, 
ni-_(20S), II~(449).] 

(C with MeOH under reflux yields (13) dimethyl chlorofumarate (3:65S2); C with 
EtOH yields (1) (9) (15) diethyl chlorofumarate (3:6S64);note that C reacts with MeOH 
or with aniline much more rapidly than the isomeric chloromaleyl (di)chlonde (3:615S) 
(for details and graphs see (2)).] 

C (1 mole) with chlorofumaric acid (3:4S53) (1 mole) at 125° for 1 hr. gives (11) chloro- 
maleic anhydride (3:02S0), m.p. 33°. 

[C with AICI4 combines yielding a viscous oil, solidifying in'freezing mixt. to yel, cryst., 
m.p. about 50°; this prod, with water regenerates C but if first htd. at 100° for several hrs. 
and then treated with aq. gives (S5-S7% yield (2)) (3) chloromaleyl (di)chloride (3:615S).] 

C with excess cone. aq. NH«OH reacts vigorously yielding (1) (11) chlorofumaric arid 
diamide, ndls. from ale., m.p. 187° (11). 

(C in aq. AcOH (1 :4) with hydrazine hydrate as directed gives hydrazine salt of N,N-bis 
(a-chloro-^-carboxyacryloyl)hydrazine (?), m.p. 218° (9); note that C with NHs.NHj.Hj0 
in ether, *pet. eth., or AcOH gives only (9) resinous or amorphous yel. prods.] 

C (1 mole) with p-chloroaniline (4 moles) in dry ether reacts vigorously giving mainly 
(11) chlorofumaro-di-p-chloroanilide, pale yel. ndls. from ale., m.p. 223° (11), accompanied 
by a little A T -(p-chlorophenyl)chloromaleimide, pi. from ale. mother liquor, m.p. 175° (11). 

C on hydrolysis with aq. yields chlorofumaric add (3:4853), m.p. 193°. 

3 : 6105 (1) Perkin. J. Chem. Soe. 53, 695-697, 700 (1SSS). (2) Ott. Ann. 392, 25S-259. 263-264. 
27S-2S5 (1912). (3) Dann, Davies, Humbly. Paul. Semmens, J. Chem . Soc. 1933, 15-21. (4) 
von Auwvrs, Schmidt, Bcr. 46, 4S1 (1913). (5) Ruggli. Htlt. Chim. Ada 3, 569 (1920). (6) 

Diels, Thiele, Bcr. 71, 1174-1175 (193S). (7) Gladstone, J. Chem. Soc. 59, 293 (1S9I). (S) 
von Auwers, Harres, Bcr. 62, 1679 (1929). (9) Ruggli, Hartmann, //r/r. Chim. Ada 3, 

512-514 (1920). (10) Perkin, Duppa, Ann. 115, 105-107 (I860). 

(Ill Chattaway, Parkes, J. Chen u Soc. 125, 466— IBS (1924). (12) Ingold. J. Chem. Soc . 127, 
1202-1203 (1925). (13) Kauder. J. praht. Chem. (2) 31, 24-3S (1SS5). (14) Zetsche, Hubaeber, 
Belt. Chin. Ada 9, 292-293 (1926). (15) Claus, Ann. 191, SO-93 (I87S). (16) Vandevelde, 
BvB. aead. roy. Bdg. (3) 37, 650-700 (1S99); Cent. 1900, 1 404. 


3:6110 DICHLOROACET ALDEHYDE CeHi;0;CI* BeILI-614 

DIETHYLACETAL CI-.CH.CH(OC*H s )* Ii-(328) 

(“ Diehl oroacetsl ”) 1^(677) 


BJ>. 185-186° 


(1) 

1S3-1S4® 


(2) 

182-184° 


(3) 

181-184° 


(4) 

178-181° 

at 760 

mm. (5) 

66-71° 

at 12 

mm. (5) 


D]| = 1.1383 (6) 


G undergoes sL decompn. on stdg. or distn. — [For use as insecticide see (7) (S).l 
(For prepn. of C from acetaldehyde diethylacetal (1:0156) by actn. of Cl* (37% yidd 
(5)) see (5) (17); from ethyl alcohol (1:6130) by actn. of Cl* (yield 75% (1), 40% (10), 
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0% (5)) see (1) (10) (5) (6) (11); from ajSjl-trichlorodiethyl ether + Zn (78% yield (4)), _ 
or abs. ale. (3), or NaOEt (12), or even water (3); from a,fij3,0-tetrachlorodsethyl ether 
with Zn + abs. ale. {13}-] 

C on warming with cone. IfeSOi (14) (2) or on htg. at 150° with cone. HC1 (15) or on htg. 
with benzoic anhydride + a httle cone. H2SO4 gives (yield 81% (1), 78% (10), 71% (16)) 
dichloroacetaldehyde (3:5180), b.p. 90-91°. 

C on htg. with ale. NaOH at 160-180° yields (17) glyoxal tetraethylacetal [Bed. 1-760], 
b.p. 180° (17). — 0 with K ter-butylate loses HC1 yielding (5) chloroketene dietbylacetal, 
b.p. 166° at 732-740 mm., D\\ = 1.0534, nf> 5 = 1.4375 (5). 

C with PCls yields (1 5) <xj?j?-trichlorodiethyl ether (Beil. 1-615]. 

3:6110 (1) van <ie Walle, Butt soc. chxm. Beta. 23, 308-309 (1914/18). (4 Tinner, JLmt. 179, 

33-34 (1875). (3) Oddo. Mameli, Gazz- ch\m ital. 33. II 412-414 (1903). (4) Neher, Fleece, 

J. Am.\Chem. Soc. 48, 2422-2423 (1920). (5) Magnani, McEIvain, J. Am. CAem. Soc. CO, 2210- 
2213 (193S). (G) Lieben. Ann 104. 114-115 (1857). (7) I.G., French 814.435. June 23. 1937; 
Cent. 1937, II 306G, C A 32, 1390 (1938) (8) Ger 528.194, June 20, 1931; Cent. 1931, II 1910. 

(9) Fritsch, Ann. 279, 300 (1894). ‘ — »* — 

(11) Chattaway, Backeberg. J 4 

(13) Neher, Foster, J. Am. Chet ■! 

(15) Krey, Jahreeber. 187C, 475. ■ 

148-151 (1872). 


3:6125 d.f-a-CHLOROPROPlONIC ACID CsHjOjCI 

(2-ChJoropropanoic add) CHj — CH.COOH 


Beil. n - 248 

nr(uo) 

Hi- (226) 


B.P. 186° cor. (1) 

186° (2) 
185.2° at 760 nun. (3) 
185° (4) 

88.6-89,4° at 16 mm, (3) 
83.5-84.5° at 12 mm. (5) 


D 5° = 1.2585 (6) 


nf> 0 = 1.4350 (6) 
nj?‘ = 1.4364 (3) 


Colorless liq. with weak odor suggestive both ol acetic add and butyric acid; misc. with 
aq. ale. or ether; volatile with steam; blisters skin. 

(For prepn. of C from propionic add (1 : 1025) with CL (7) (S) or with SO2CI2 + dibenzoyl 
peroxide in CCL (9) see indie, refs. , from a-chioropropionyl chloride (3 : 5320) by hydrolysis 
(1) (10) (11) (12) with water see indie, refs.; from o-chloropropionitrile by hydrolysis with 
cone. HC1 see (5); from 2-chloropropanoI-l (3:7917) (4) or from 3-chIorobutanone-2 (<*- 
chloroethyl methyl ketone) (3:7598) (13) (14) by oxidn. with HNOj or other oxidn, agts- 
see indie. refs.( 

_ (C on treatment with Cl- as specified (15) yields «,5-<h‘chIoropropionic add (3:0S55); 
C with SOCI2 yields (16) a-chloropropionyl chloride (3:5320), b.p. 111°; C on reduction 
with Zn -f HC1 yields (10) propionic add (1:1025) (for study of catalytic hydrogenation 
of C or its salts see (17)]; C with SO3 at 170° yields (IS) «-chIoro-a-sulfopropionic add 
{for reactn. of C with sulfites see (2)]; C with cone. aq. NH<OH gives (43-46% yield (19)) 
d, (-alanine (a-aminopropionic add) [for behavior of C with liq. NHj see (20) (21)].] 

C on alk. hydrolysis gives (10) (22) lactic acid (1:0400) [for study of rate of hydrolysis 
of C (23) or its sodium salt (24) sec indie. refs.J. 

[C on htg. with pyridine at 100° loses CO2 and yields (25) ethylpyridinium chloride.] 

C on conversion to salt, treatment with KCN, and subsequent acidification yields (26) 
methylmalonic add, m p. 132° (has been used for ident. of C (26)). 



3:0125 


djI-o-CHLORQPRGPIONIC ACID 


SW 


0 with o-phenylcnediaminc in 5 A r IIC1 refluxed 3 hrs. gives (yields: 61-04% (33), 
55-00% (30)) 2 (ct-chlorocthyl)lxmzimidatole, ndls. from hot C$H#, m.p. 134.7-135.4° cor. 
(S5) 134-135° cor. (36). 

Methyl a-chloropropionate: h.p. 132°. (See 3:700S.) 

Ethyl a-chloropropionate : b.p. 147°. (See 3:S125.) 

® ct-Chloropiopionamide: m.p. S0° (27). (From ethyl a-cliloTopropicmte (3:&125) 
with cone. aq. NIIiOII (27).] 

® a-Chloropropion -anilide: lfts. from lgr., m.p. 92° (2S) (9). (From a-chloropropioayl 
chloride (3:5320) + aniline in CIIClj (2S).] (Note that the rcactn. prod, of this 
eompd. with more aniline, vis., o-aniUnopmpionanilide (Beil. XII-55S], has m.p, 126°.] 
«-Chloropropion-/>-toluidide: lfts. from lgr., m.p. 124° (2S), 10S° (29). [From o- 
chloropropionyl chloride (3:5320) with 2 moles p-toluidinc (2S).] (Note that the 
rcactn. prod, of this cornpd. with more jMoluidine, vis., n-(p.to/Qhhno)prop?on*p* 
toUttdide [Beil. NH-0S0] has m.p. 153°.) 

® Phenyihydrarine a-chloropropionate : m.p. 95° (3£ ^ 7i>orn 0 + phcnylhydmine 
(30).) 

® a-Phenoxypropionic add: ndls. from nq., 115-116° (31), 115° (32). [From 

sodium, cc-chloropropionate 4- sodium phr. n (fotc on htg. and cvapiu (33).] [Note 
that the opt. act. forms of this deriv. mclj a t s7* (32).] 


3:6135 (l) Buchanan. Ann. 148, 170 (1SGS). ( 2 ) packer, von Mels Rec. tror. c Ain. 49. 177- 
191. 363-3S0 (1930). (3) Burknrd. Kahovec, .JotwfcV 71. S40 (1938). (4) Henry. Bull c rod. 
roy, BdQs 1903, 397-431; Cent 1903, II 4S6. ( 5 ) Michael, Ber. 31, 4049-4.050 (1901), (6) 
Sehjanborg. Z. pAynJfc. Chem. A-172, 230 (1935). (7) Bass. Burlew (to Dow Chem. Co.), UJS. 
1.993,713. March 5. 1935; Cent. 1935, II 1257- CA. 29, 2550 (1935). ($) Bass (to Dow Chcm. 
Co.), U.S. 2,010, 6S5. Aug. G, 1935; CV.nl. 1)36, I SS0; CA. 29. GG0S (1935).* (9) Kharasch, 
Brown. J. Am. Chcm. Soc. 63, 925-929 (194CV (10) Ulrich. Ann. 109, 269-271 (1859). 

(12) Lovta, J. proJtl. Chem. (2) 29. 3G7 (1SS4). 

U.S. 2,051,470. Aug. IS, 1936; Cent. 1936, 11 
Jseho Tctrol ” * “ " 1 

‘ VnL 1936, II 

>33, II 15S7. 1 

Mi), (is) r 

*». Soc. 59. $50 (1937). (20) Cbcroms, Spit** 

( 7S (1941). (22) Wichelhaus, Ann. 143, 4-5 
(193S). (24) Simpson, J . An. Clem. Sac. 40, 
praW. CAmt. (2) 96, 53-54 (1917). (26) Bloom- 
(27) BcckUTts, Otto, Ber. 9, 1592 (1870), (28) 
* • — ~ 1 (30) 


(1807). (23) Kalian, Kume, iUTonofsA. 71, 

67S (1918). (25) 'tin Wnllher, Woinhagen, 
field. Farmer, J. Chem. Soc. 1933, 2070-207 
Bischoff, Walden, Ann- 2~~ * 

Steiujx'l, SehafTcl, A. .tm. 1 ■ I 

(31) BischofT, Bcr. S3, 1 

992 (1922). (33) Saarhn 
*oc, (Aim. Brio. 45, 255 Wv)J ivueuer, l«o. • 

MiUer. Dai’, «/. Am. Chem. Soc. 65, 1S5C (1943^ 


4) St. 

, Bvll- 
.iunlnit. 
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LIQUIDS WITH Df > US 


3:6135-3:6160 


3:6135 n-PROPYL TRICHLQROACETATE CjHtOzCU Beil. U - 209 



n-C 3 HrO.CO.CClj 

n,~ 




H 2 — 


B.P. 




180.9-187.1° (1) 

Dl° =* 1.3221 ( 6 } 

n|? = 1.4501 

( 8 ) 

180.5-187° at 763 m (2> 

1.3213 (5) 

1.4507 

(5) 

187° {3} 

D\ 5 = 1.3170 (4) 

nj? - 1.4608 

(4) 


117-11 7.3° at 130 ram. (1) 

69° at 10 mm. {4) 

65.0-G5.5 0 at 5 mm. (5) 

[For prepn. (67% yield (4)) from n-propyl ale. (1:6150) + trichloroacetic ac. (3:1150) 
see (4).] 

[For study of chlorination of C see {4).J 
For study of hydrolysis of C see (5). 

3:6135 (1) Cheng. Z physik. Chem. B-24, 307 (1934) (2) Schiff. Z. phyaik. Chem . 1, 379 (1887). 

(3) Clermont, Bull soc chim. (2) 40, 302 (1883). (4) Gayler, Waddle, /. Am. Chem. Soc. 63, 
3358-3359 (1942). (5) Palomaa, Salmi, Korte, Ber 72, 797 (1939). (6) Schjanberg, Z. phyaik. 
Chem. A-172, 229 (1935). 


3:6140 ISOBUTYL TRICHLOROACETATE C«H 4 02C1j Beil. H - 209 

(CH,) 2 CHCH 2 .O.COCC1j Hj — > 

Hj— 

B.P. 187 - 189 ° ( 1 > D? » 1.255 (2) ng> - 1.4160 (2) 

33 - 94 ° at 24 mm. (2| D? - 1.2630 (3) nj? - 1.4483 (3) 

Colorless liq. of agreeable odor (1). 

(Forprepn. (82-89% yield (2)) from isobutyl ale. (1:6105) 4- trichloroacetic ac. (3:1150) 
see (2) fl>.] 

[For study of chlorination of C see (2J.J ' 

3:6140 (fj Judson, Ber. 3, 7 84 (1870). (2) Waddle. Adkins. J. Am Chem. Soc. 61, 3361-3364 
(1939). (3) Schjanberg, Z. phynk. Chem. A-172, 220 (1935) 

3:6150 l,2,3,4-TETRACHLOROBUTADI£NE-l,3 CiHjCl! Beil. S.N. 12 

(Liquid stereoisomer) HC =C — C =CH 

it it it it 

B.P. 188° (1) Dll " 1.51G (1) 

67-68° at 10 mm. (1) 

43° at 1 mm. fl) 

[See also the solid stereoisomer (3 :0S70), m.p. 50“.} 

Colorless strongly refractive hq. with agreeable boney-like odor; on stdg. turns brown and 
evolves HCI. 

[For isolation of C from the higb-boilg. fractn. resulting in the preparation of trichloro- 
ethylene (3:5170) from 1,1,2,2-tetrachIoroethane {acetylene tetrachloride) (3:5750)see (1); 
for prepn. of C from 1,1,2,3,4,4-hexachlorobutane (3:3155) with ale. KOH at room temp 
seeJD.j 


3:6150-3:6158 DIVISION B, SECTION 1 806 

2 (3:9046), b.p. 97° at 10 mm. (1)* [Note that C does not ( 1 ) yield octachlorobutane 
(3:2000).] 

C with Bra yields l,4-dibromo-l J 2 I 3,4-tetrachlorobutene-2, long colorless doubly re- 
fracting ndls., m.p 105° (1). 

C does not react with cone. HNOs, but with fumg. HNO 3 or even with NOzgas C reacts 
vigorously pptg. l,4-dmitro-l,2,3,4-tetrachlorobutene-2, colorless cryst. from AcOH, m.p. 
131° (1). [Note that thi 3 prod, cannot be recryst. from ale. since it reacts yielding ethyl 
nitrite and a yel. viscous oil ( 1 ).] 

3:6150 (1) M tiller, Huther, Ber. 64, 589-600 (1931); C.A. 25, 3956 (1931). 

3:6158 CHLOROMALEYL (DI) CHLORIDE C 4 HO 2 CI 3 BeiLXVH— 

Cl C1 ^ WHAMS) 

Cl— c— c 



B.P. M.P. 

189.3° at 760 mm. (1) 12.7° (1) D\° = 1.602 (3) nS? = 1.5126 (3) 

186.3° at 760 mm. (1) 11-12° (2) 

1 85.2° at 730 mm. (1) D i 8 x - 1.6049 (3) nl, 81 “ 1.51362 {3J 

104.0-105° at 50 mm. (2) 

82.2-82.5° at 26 mm. (3) Z>j 76 = 1.6044 (3} n|, 7 ' 6 - 1.51375(3) 

71.5° at 10 mm. (1) 

[See also chlorofumaryl (di) chloride (3:6105).] 

C is generally formulated in the unsymmetrical structure shown above (for discussion 
see (1) (2)); note, however, that the position of the chlorine atom attached to the carbon 
bearing the double bond is frankly assumed and may be on the other such carbon. 

Note also that C appears to exist also in a labile form, m.p. 4.8° (1), which readily changes 
to the higher-melting (stable) variety; C on supercooling and inoculation with the labile 
form cryst. in the latter. 

C from pet. ether cryBt. as needles; C has disagreeable odor (1) and is far more lachryma- 
tory than the isomeric chlorofumaryl (di)chloride (3:6105) (2). 

[For prepn. of C from chlorofumaryl (di)chloride (3:6105) by combination with AICI 3 , 
htg. at 100° for several hre., and subsequently decomposing with ice water (yield as high 
as 85-87% but varies according to nature of AICI 3 used) see (1) (2).] 

[C on hydrogenation in dry ether in pres.'of Pt black yields (4) n-butyric acid (1:1035) 
an d_ other prods.) 

[C with AICI 3 gives a cpd., red-brown ndls., m.p. abt. 100° (1); on htg. at 180-225° this 
prod, decomposes yielding (1) a,0-dichloroacryloyl chloride (sec under 3:2265), b.p. 147.3 
at 733 mm., phosgene (3:5000), CO, HC1, and other prods.] 

C on protracted boilg. is converted (1) to chlorofumaryl (di)chloride (3:6105). 

[C reacts with MeOH and with aniline much more slowly than the isomeric chlorofumaryl 
(di)chloride (3:6105) (for details and graphs see (1) cf. (2)).] 

3:6158 (1) Ott. Ann. 392, 256-265. 278-285 (1912). (2) Dann, Davies. Hambly. Paul, Semmens, 
J. Chtm. Soc. 1933, 15-21. (3) von Auwers, Schmidt, Ber. 46, 482 (1913). (4) Ott, Ber. 46, 
2173-2175 (1913). 
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LIQUIDS WITH D\° > 1.15 


3:61C2 


3:6162 «,a-DICHLOROPROPIONIC ACID Cl C 3 H 4 O 2 CI 2 Beil. H - 250 

CHj 4-coo H “;7 228) 

Cl 

B.P. [185-100°] (1) (4) (6) 

180-180° (7) I$ 2S = 1.389 [2) 

00-92° at 14 mm. (2) 

Colorless bq. — Very eas. sol. aq. or ale.; from aq. Bolns. can be salted out with NaCl. — 
Volatile with steam without hydrolysis — Insol. cone. HC1. 

[For prepn. of C from corrcsp. acid chloride, viz., a,a-dichloropropionyl chloride (3:5372), 
by hydrolysis see (3); from <r,a-dichloropropiomtrile monomer [Beil. 11-251] (1) (4) (19), 
a,a-dichlor 0 propionitnle dimer [Beil. 11-252] (5), or a,ar-dichloropropiomtrile trimer [Beil. 
XXVI-3SJ (0) (7) by hydrolysis with H 2 SO 4 see indie, refs.; from a,a-dichloropropionanilide 
(see below) by hydrolysis with cone. HC1 in s t. at 140° see (2); for formn. of 0 from propi- 
onic acid with CI 2 under certain conditions sec (20).] 

C is reduced by Zn -J- dil. H 2 SO 4 giving (1) propionic acid (1 : 1025). 

C on keeping gradually splits off some HC1 (2). — C with ale. KOH on boilg. either 
loses HC1 giving (8) a-chloroacryhc acid (3:1445) or by some obscure mechanism gives 
(9) cf. (10) (11) 0-ethoxyacrylic acid [Beil. III-369], m_p. 110°. 

C as a monobasic acid forms corrcsp. salts; e.g., NH 4 A (1), KA.GH 2 O (1); CaAj. 3 H 20 (1); 
BaA 2 .HiO (1); ZnA 2 .H 2 0 (1) (12), AgA, spar. sol. aq. (1), note that this dry AgA at 60° 
decomposes violently giving ( 12 ) AgCl and a mixed anhydride of C with pyruvic acid, 
viz., CHj.CfChbCO O.CO.CO.CHj; however, AgA on warming with aq. gives (12) AgCl -f- 
pyruvic acid (1’ 1040) and/or (1) a-chloroacrylic acid (3:1445). 

C with aq. AgjO or AgjCOj on protracted htg. gives (13) (12) pyruvic acid (1:1610), 
but use of excess Ag-0 (14) (1) cf (15) leads to AcOH (1:1010) + COj -f H 2 0. — C with 
aq. Ba (011)2 on boilg or C with aq. in s.t. at 120-150° gives (14) (16) pyruvic acid (1 : 1040). 

[C with finely divided Ag in CeH 6 on refluxing 40-70 hrs. gives (17) (18) (19) a,a'-di- 
methylmalcic anhydride [Beil. XVII-445], m.p. 95°, nnd a.a'-dichloro-a.a'-dimethylsuccinic 
acid [Beil. II-66S], m.p. 185°.] 

[C (3 moles) with PClj (1 mole) gives (3) (20) a,a-dichloropropionic acid anhydride 
[Beil. 11-2511, b.p. 196-200° (20), 190-192° (3). — C (3 moles) with PClj (2 moles) (3) or 
with SOCI 2 refluxed for 10 hrs. (21) gives a,a-dichloropropionyI chloride (3:5372).] 

C with alcohols in pres, of dry II Cl gives (1) the corrcsp. esters (see also below). 

Methyl a,«r-dichloropropionate: b.p. 144-146° (7), 143-144 uc. (1). [From C 

with McOII + dry IICI (1) (7); for study of kinetics of hydrolysis sec (22).] 

Ethyl a.a-dichloropropionate: b.p. 160° (23), 156-157° (1 ) (6), 83-85° at 53 mm. (2). 

[From C with EtOII 4- dry IICI (1) or from a.a-dichloropropionyl chloride (3:5372) 
with EtOII (23); note that this ester with aq. in s.t. at 130° gives (16) (14) undergoes 
hydrolysis yielding pyruvic acid (1:1010) and ethyl pyruvate (1:3308) or with aq. 
Ag*0 pves (15) Ag acetate ] 

® a,a-Dichloropropioaamlde: ifts. from dil. ale., m.p. 117-118° (2) (24), 117° (12), 
110-117° (3), 110“ (23) (5) (20), 115-116° (4) (6) (7). [From ethyl a,a-dich]oTo^ 
propionate (above) (3) (23), from methyl a,<*-dichloropropionate (above) (7), or from 
a,a-d!chloropropiony 1 chloride (3:5372) (3) with cone. aq. NII4OII.] 
a.a-Dichloropropion-N-ethylamide: m.p. 51-52“ (2). [From 6 with EtNHj.] 

a.a-Dlchloropropionanilide: m.p. 101“ (2). [Reported only by indirect means (2).] 

crn-Dichloropropion^-toluldide: m.p. 84-86“ (25). [Reported only by indirect 

means (25) ) 



3:61G2-3:G180 


DIVISION B, SECTION 1 


3:G1G2 ( 1 ) Bcckurts, Otto, Bcr. 9, 187G-1S81 (1876). (2) von Braun, Jostcs, MQnch, Ann. 453, 
134r-135 (1927). (3) Bcckurts, Otto, Ber. 11, 380-391 (1878). (4) Beckurts, Otto,. Bcr. 9, 
1593-1594 (1870). (5) Trogcr, J. prakt. Chcm. (2) 46, 302-363 (1892). (6) Beckurts, Otto, 
Ber. 10, 263-264 (1877). (7) Otto, Voigt, J. prakt . Chcm. (2) 3G, 84-85 (1687). (8) Otto. 
Beckurts, Bcr. 18, 241-242 (1885). (9) Otto, Ber. 23, liOS-1110 (1890). (10) Claiscn, Ber. 31, 
1020 (1898). 

(11) Tschitschibabm, J. prakt. Chcm . (2) 73, 335 (1006). (12) Bcckurts, Otto. Bcr. 18, 22S- 
235 (1885). (13) Beckurts, Otto. Bcr. 10, 265-266 (1877). (14) Bcckurts, Otto, Bcr . 10, 2037- 
2039 (1877). (15) Klimenko, Bcr. 7, 1405-1406 (1874). (10) Klimenko, Bcr. 6, 477 (1872). 
(17) Beckurts. Otto, Bcr 10. 1503-1501 (1877). (18) Otto. Beckurts, Bcr. 18, 826-S30, 836, 847 
(1885). (19) Otto, Holst, J. prakt. Chem. (2) 41, 461-467 (1890). (20) Otto, Holst, J. prnlt. 
Chcm. (2) 42, 78 (1890). 

(21) Lcimu, Bcr. 70, 1050 (1937). (22) Burki, licit. Chim. Acta 1, 214-245 (1918). (23) 
Klimenko. Bcr. 3, 460-467 (1870). (24) Otto, Ann. 132, 183 (1804). (25) BachoR, 'Walden, 
Ann. 279, 93 (1894) (26) R6hm and Haas, A.G., Ger. 579,054. Juno 29, 1933; Cent. 1933 II 

1587; [C.A. 2S, 1056 (1034)]. 


3:01G5 1,1,2, 3-TETRACHLORO-2-METHYLPROPANE C«H«CU 


B.P. 

190.6-191,3° cor. (1) 


M.P. 

- 40 ° ( 1 ) 


CHj 

CICHj— i— CHCli 


Al 


> 1.4393 (1) nj? 


BeU. S.N. 10 


« 1.40G3 (1) 


[For formn. of C (together with other products) from tcr-butyl chloride (3:70-15) or 
from l,3-dichloro-2-methylpropanc (3:7960) + Clj see (1).) 

3:6165 (1) Rogers, Nelson, J. Am. Chem. Soc. 58, 1027-1029 (1036). 


3:0180 /9,0,/3-TWCHLORO-fer-BUTYL ACETATE C 6 Hj0 2 C1j 
(“ Acetonc-chloroform ” acetate) CHj 

“chloretone” acetate) i _ __ 

CClj — C — O.CO.CHj 

djHs 


B.P. 191° (l) 

100-191° (2) 

151-162° at 237 mm. (3) 


Beil, n - 131 
n r (50) 

Hj— 


Colorless mobile liq. with agreeable odor (1). Insol. aq.; ens. sol. ale., ether, acetone, 
CHClj, CaHg (3). — Volatile with steam (3). 

C on boilg. with 3—1 vols. cone. HNOj is rapidly hydrolyzed) after boilg. only a few min. 
addn. of aq. ppts. /9,0,0-tricliloro- tor-butyl ale. (3:2662), m.p. 78° (3), (C hydrolyzes only 
very slowly (10S hrs.) on boilg. with aq. alone; in pres, of dil. H 2 SC >4 hydrolysis is more rapid 
(7 hrs.) and /3,0,0-trichloro-tor-butyl ale. (chloretone) sublimes into condenser (3).] 

[For prepn. from /3,/9,0-trichloro-tor-butyl al c . (3:2662) + Ac 2 0 (1) or Ac»0 + NnOAc 
(3) see (1) (3).] 


3:C1S0 (1) WiUgerodt, Dilrr, J. prakt. Chcm. (2) 39, 2S5 (18S9). (2) Taffo. Roczniki Farm. 8, 
99-107 (1923); Cent. 1924, U 30-1, (3) Aldrich. J. Am. Chem. Soc. 37, 2720-2723 (1915). 



LIQUIDS WITH D;° > 1.16 


3: 6185-3: Cl 05 


3:0185 fer-AMYL TRICHLOROACETATE CHj CjHnOjClj BeU. S.N. 100 

CH, CHiAo.CO.CCl, 

iiL 

B.P. lor at 755 mm. (I) D]% = 1.2505 (1) 

105° at SO mm- {1) 

0 on distn. tends to decompose into 2-methylbutene-2 (1 : 8220) + trichloroacetic acid 
(3:1150)0). 

(For studies on prepn. from 2-methylbutene-2 (1:8220) 4- trichloroacetic acid (3:1150) 
see (2) (3) (4) (5) (6); for prepn. (84% yield (1)) from ter-amyl ale. (1:6160) and trichloro- 
acetic ac. (3:1150) see (1).) 

3:6185 (l) Liston, Dehn, J. Am Chem. Soe. 60, 12G4-12G5 (1938). (2) Timofeev, Andreasov. 
J. chim. Ukraine 1, 107-110 (1925); C.A 20, 2820 (1926). (3) Timofeev, Israilevich. Chashcs. 
. . ■ • I : ' 7 ■ ' «' ■ ' ■ m. ZAur. 

3 * * “ ! • ' ' r'." 1 . ■ " 1 1 " 1 ' •, Ukraine 

• .< :t ' • *' I "I ■111*.", ndreosovt 


TRICHLOROMETHYL TRICHLOROACETATE CljC.COOCCU BeU. m - 17 

nii— 
m z — 

B.P. 101-103° M.P. 31° Di s - 1.07331 

See 3 : 0200. Division A : Solids. 

3:0105 m-CHLOROANISOLE / \ 0CH , C7H7OCI BeU. VI - 185 

(m-Chlorophcnyl \ / VIi-(lOO) 

methyl ether) ^ 

B.P. 

103-104° (1) - 1.1759 (4) n]?„° = 1.63783 (4) 

193° (2) 

101-192° at 728 mm. (3) 

Oil. — Volatile with steam (3). — Odor like anisolc (5). — Sol. ale., ether. 

(For prepn. of C from m-chlorophcnol (3:0255) by htg. with KOI! 4° Mel in MeOH (1) 
or Mc-SO* + alk. (7) see (1) (7); from m-chloroanilinc by diazoti ration and wanning with 
McOII sec (2); from m-aminoplicnyl methyl ether by diazotization and reactn. with CuCl 
see (3).] 

C on nitration with 1 pt. fumg. HNOj (J) = 1.52) at —10 to 4-25° yields (G) a product, 
m.p. 81® (G), which may have been an impure form of the trinitro cpd., 2,4,G-trinitro-3- 
chloroanisolc, m p. 8G®, obtd. (Gl% yield (7)) by use of 5 pts. fumg. HNOj (D » 1.51 ) 4. 
5 pts. cone. II*S0 4 at —15°. [The numerous possible mono- and di-nitration products of 
0 cannot be discussed here and, in any ease, have not been reported by direct nitration 
of 0.) 

(For a study of the reactn. kinetics of the splitting of C in acid sole, tec (8).] 

3:6195 ( 1 ) Gattcrmann, Ann. 357, 319 (1907). (2) Cameron. Am. Chem. J. 20, 23S (IS98). 
(3) Revcrdin, Eckhard, Drr. 32, 2020 (1899). (4) von A u were, Z. jAyriJt, Chem. A-158, 418 
(1032), (5) Holloman, life, tra ». cAim. 37, 104 (1916). (0) Reverdin. Phillip. Her. 38, 3770 
(1905); Hull. toe. chim. (3) 33, 1322 (1905). (7) Schlubach. Mergenthalcr, tier. 58. 2734 (1925). 
(s) ChaflwalU. Dunnan. J. Chem. Soe. 193C. 1311-1340. 
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3:6197 DICHLOROMALEYL (DI) CHLORIDE Cl C 4 0 2 CU 
Cl— C — CO — Cl and/ Cl— C— c/ 

01— CO— Cl or Cl— ft— C< 


Beil, n - 754 
XVIM138) 


sym. form (A) unsym. form (B) 


B.P. 

192-194° (1) 

190° at 743 mm. (2) 
86-89° at 11 mm. (3) 


unsym. 

(B) Dl° = 1.7091 (2) 
sym. 

(A) B? - 1.6723 (2) 


n|” = 1.51947 (2) 
nfS, = 1.51572 (2) 


[See also dichloromaleic acid (3:3634) and dichloromaleic anhydride (3:3635)4 


Colorless mobile lachrymatory liq. with penetrating camphoraceous odor but not fumg. 
in moist air. — • Insol. aq. but volatile with steam without hydrolysis. — Soluble in org. 
solvents. 

Although C has not been separated into the completely pure desmotropic forms (A) and 
(B), their presence is clearly evidenced (2). The relative proportion of the two forms 
varies with the age of the sample and other conditions, but the above data on density and 
refraction indicate the extremes so far realized (for much further detail see (2)). 

IFor prepn. of ord. C (mixt. of (A) and (B)) from succinyl (di)chloride (3:6200) with 
Cl 2 at 145° in pres, of Fe (81% yield) see (2) (note that some dichloromaleic anhydride 
(3:3635) is also formed, that in absence of Fe the reactn. is very slow, and that use of I 2 
in place of Fe lowers yield of C to 54% (2)); from chlorofumaryl (di)chloride (3:6105) 
with CI2 in pres, of Fe see (1); from dichloromaleic anhydride (3:3635) with PCI5 see (1); 
from dibromofumaryl (di)chloridc [Beil. IIi-(303)] with AICI3 at 100° see (3)4 
Ord. C with 60% of its wt. of AICI3 spontaneously evolves ht. ; after further htg. at 100° 
and pouring into aq. the ethereal extract yields (2) a prod, which reacts as substantially 
pure unsym. form (B). 

Ord. C is not affected by ord. treatment with boilg. aq. or boilg. aq. KOH (2), although 
it is attacked by ale. KOH (1). — C on very protracted (168 hrs.) boilg. with aq. slowly 
dissolves giving (2) an acidic soln. which on extraction with ether followed by drying and 
evapn. of this solvent gives (80% yield) dichloromaleic anhydride (3:3635). 

(For study of rate of reactn. of C with MeOH or with aniline see (2).] 

[For condens. of C with 1-aminoanthraqumone in prepn. of dj'estuffs see (2) (4).] 

Ord. G (2 g ) in C 6 He (150 ml.) treated with 4 moles aniline (3.4 g.) in C«H« (30 ml.) 
immediately ppts. aniline hydrochloride; after stdg for Yi hr., then removing this ppt., 
the filtrate leaves on evapn. aunixt. (m.p. 165-185°; yield 67-83% (2)) of two different 
dianilides, which can be separated by recrystn. from hot ale.: the dianibde from the sym. 
dichloride (A) is white, has m.p. 193°, and with ale. KOH is much more slowly hydrolyzed 
than its isomer and during such hydrolysis shows no transient color; the dianilide from the 
unsym. dichloride (B) is yellow, has m p. 170°, and with hot 8% ale. KOH readily hydrolyzes 
with development of a transient cherry-red coloration. — Note that, although the white 
dianilide is somewhat more readily sol. in hot ale. than the yellow isomer, it also separates 
first on slow cooling; note also that on hydrolysis of the anilides with ale. KOH the presence 
of aniline is readily detected but (presumably because of further attack by the alkali) no 
dichloromaleic acid can be recovered in either case. 

3:0197 (1) Vandevelde. Bull, acad roy. Belg. (3) 37. 689-700 (1899); Cent. 1900, I 404. (2) 
Leder, J. prakl. Chem. (2) 130, 255-288 (1931), (3) Ott, Ann. 392, 271 (1912). (4) Leder, 
Ger. 558,248, Sept. 3, 1932; Cent. 1932, II 3789. 
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:6200 SUCCINYL (DI)CHLORIDE 


Cl 

CgHiOaCU 

Beil, n - 613 






CH 

1 

2 — i=o 



Hi- (264) 









Il2-(553) 






CH» — C=0 

JL 




B.P. 




M.P. 




n 20 


193.3° 

at 760 mm. 

(1) 

20° 

(7) 

n? = 

1.3748 (9) 

= 1.4683 (9) 

190-193° 

cor. 



18.5° 

(5) 






at 760 mm. 

(2) 



D \* 2 = 


—IS 2 
n D 


150-162° 

cor. 


17.7° 

(9) 

1.3948 (6) 

= 1.47348 (6) 


at 214 mm. 

(2) 







114-116° 

at 

56 mm. 

(3) 

17° 

(10) 





103-104° 

at 

26 mm. 

(4) 

16-17° 

(4) 





95° cor. 

at 

20 mm. 

(5) 







88.8° 

at 

19 mm. 

(6) 







87-88° 

at 

18 mm. 

(7) 







95-96° 

at 

16 mm. (19) 







103° 

at 

16 mm. 

(8) 







78.6° 

at 

11 mm. 

(9) 








Note that C may react in either sym. (above) or unsym . form acc. to circumstances. 
[For discussion of structure see (1) (5) (7) <9) (10); in the liquid only the sym form (C) 
exists (9).) — C is sol. in CgHg, but msol in pet. ether (7) 

[For prepn. of C from succinic acid (1.0530) with PClg (yield: 85% (8) (12)) (13) (14) 
(4) (5) see indie, refs (note that neither PCI3 + ZnCh (8) nor SOC12 (16) give C); for 
prepn of C from succinic anhydride (1.0710) with PClg (4) (6), with PCI3 + CI2 (17), or 
with SOCI2 + ZnCh at 200-240° (18) (35) see indie, refs.; for formn. of 0 from the trimer 
of 0-aldehydopropiomc acid with PCI5 see (19) ] 

[C with CU + Fe at 145° gives (81% yield (20)) dichloromalcyl dichloride (3 ’6197) 
cf. (21), C with Br2 yields (22) (23) mixt of d,U and meso-a, a'-dibromosuccinyl dichloridcs; 
C with Br 2 + Fe yields (24) dibromomaleic anhydride [Beil. XVII-435, XVIIi-(233)), 
m.p. 118°.] 

[C on reduction with Na/Hg -f AcOH in ether (25) or with H2 + Pd (26) (15) gives 
(54% yield (26)) •ybutyrolactone (1 :5070), b.p. 206°.] 

[C with AICI3 + CgHg yiel_ds (27) •y.v-diphenyl-'y-butyro lactone [Beil. XVII-367], m p. 
90“ (arising from reactn of C in the unsym form), 1 ,2-dibcnzoyle thane [Beil. VII-773, 
VIIi-(401)], m p. 144° (arising from reactn. of the sym. form), and /S-benzoylpropionic acid 
[Beil X-696, Xi-(330)], m.p. 116°.] 

[C on distn. or htg. with 6uccimc acid (1 .0530) (30} (31), or on htg. (31) with anhydrous 
oxabc acid (1 :0535) or on protracted boiling with Na in xylene (32), or on htg. with diethyl 
succinate (1:3756) + ZnCh (33), yields succinic anhydride (1:0710), m p. 120°.] 

C with cone. aq. NH4OH (7) or with NHj gas in CgHg reacts mainly in the unsym. form 
(7) yielding the hygroscopic unsym. succmdiamide [Beil XVII-410] with at most 5% of 
svm -succindiamide, m.p 260°; C with aniline in CgHg (7) (34), however, gives 90% yield 
(7) sym -succindiamhde, m p. 230°. 

[For behavior of C with diethyl sodio-malonate see (35) (36).] 

G on hydrolysis yields succinic acid (1:0530) q.v., mp. 185°. 

3:6200 (1) Ott, Ann. 392, 277 (1912). (2) Perkin, J. Chem. Soe. 53, 563-564 (1888). (3) Dann 
Davies, Hambly. Paul. Semmens. J. Chem. Soe. 1933, 18. (4) Vorldndcr, Ann. 2S0, 183-184 
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(1801), (5} Garner, Sugden, J. Chcm. Soc. 1327, 2S78-2S80. (0) von Auwere, Schmidt, Dtr. 
46, 478 (1913). (7) Morrell, J. Chcm. Soc. 105, 1735-1730 (1014). (8) Clark, Bell, TYmw. 
Roy. Soc. Can. (3) 27, III 07-103 (1033). (0) Martin, Partington, J. Chan. Soc. 1935, 1170- 
1181. (10) Purvis, Jones, Tasker, J. Chcm. Soc. 07, 2280 (1010), 

(11) Vorlftndcr, Her. 30, 22GS-2269, Noto (1897). (12) Curtius, Hcchtonberg, J. prakt. 
Chcm. (2) 105, 302, Noto (1023). (13) Gerhnrdt, Chiozzn, Ann. 87, 203-204 (1853). (14) 
M6Ucr, J. prakt. Chcm. (2) 22, 20S (1880). (15) FrBschl, Maier, Monatth. 59, 204-2CS (1932). 
(1C) McMastcr, Ahmann, J. Am. Chan. Soc, 60, 140 (1028). (17) Clcmmcnscn, Miller (to 
Monsanto Chemical Co.), U.S. 1,974,845, Sept. 25, 1934: Cent. 1935, 1 900; C.A. 29, 7205 (1934). 
(18) Kyridcs (to Monsanto Chcm. Co.), U.S. 1,051,304, March 20, 1034; Cent. 1934, II 333. 
(10) Carrfcro, Arm. chim. (0) 17, 01 (1022). (20) Ledcr, J. prakt. Chcm. (2) 130, 2G9-27I (1931), 
(21) Kauder, J. prakt. Chcm. (2) 31, 1-30 (1895). (22) Ing, Perkin, J. Chcm. Soc. 125, 1S15, 

1822 (1921). (23‘ * ' *' “ !* * 

37, CSO-700; Cent. I I 

J. prakt. Chcm. (2) ■ 

Ann. 520, 17 (19C » 

315-318 (1888). 

(31) Anschtitz, Ann. 226, 0, 10-17 (1881). (32) Pearl, Evans, Delm, J . Am. Chcm. Soc. CO, 
2179 (1038). (33) Kyridcs, Dvornikoff, J. Am. Chcm. Soc. 55, 4030 (1933). (34) Dunlap, 
Cummer, J. Am. Chem. Soc. 25, 021 (1903). (35) Ruggli, Macder, II eh. Chim. Acta 25, 1470- 
1408 (1013) ; C.A. 38, 2034 (1044). (30) Ruggli, Macder. II eh. Chim. Acta 20, 1400-1511 (1043); 
C.A. 38, 2935 (1014). 


3:0205 PENTACHLOROPROPAN ONE-2 C s IIOCl 5 

(Pcntachloroacctonc) CljCII — C — CClj 


B.P. F.P. 

102° at 753 mm. (1) +2.1° (2) Dig - 1.00 (3) 

97.5-08.5° at 40 mm. (2) Dll ‘ - 1.570 (I) 

[Sec also hcxachloropropanonc-2 (3:6312).] 

Colorless oil with odor suggesting chloral (3:5210); slightly sol. cold nq. (nq. at 0 8 dis. 
0.1 vol. 0 (1)) but on warming to 60-60° tho soln. becomes turbid. — 0 with nq. nt 0° 
forms (1) (4) a crystn. tetrahydrate, m.p. 16-17° (4), 16° dec. (1), — C is volatiio with 
steam. 

[For prepn. of 0 from acetone (1:6400) with CU in sunlight sco (1); from ehloroocctono 
(3:5425) with Clj nt 60-70° in light sco (5) cf. (3); from citric acid (1:0455) in aq. soln. at 
100“ with Cb sco (1); from chloranilic acid (3:4970) in aq. with Clj in pres, of I2 sco (0); 
from isopropyl alcohol (1:G135) at 65° with CI2 sco (7); for formn. of C from citrio acid, 
gallic acid, quinic acid, salicylic acid, indigo, etc., by distn. with HCl + KClOj sco (4); 
noto that in prepn. of C somo licxachloroacetono (3:6312) is frequently also obtd.] 

& with PC1 5 in s.t. at 180° for 6-8 hrs. yields (8) 1,1,1,2,2,3,3-hcptachloropropane (3:0200) 
b.p. 247-248°, m.p. 30°. 

C with dil. aq. KOH undergoes hydrolytic cleavage yielding (1) (3) chloroform (3:5050) 
and the K salt of diehloroacctic acid (3:6203). 

0 with anilino in dil. AcOH yields (1) (3) chloroform (3:6050) and dichloroacctanilido 
[Beil. XII-244, XIIi-(193)], cryst. from aq., C«Hg, or cther/alc., m.p. 117°. — C with ale. 
NH*OH yields (1) chloroform (3:6050) and dichloroacetamido [Beil. 11-205, Hr (62), 
IIr(106)3, cryst., m.p. 9S°. 

3:5205 (1) Clots, Ann. chim. (6) 9, 187-194 (1886). (2) Edwards. Evans, Watson, J. Chem.' 
Soc. 1937, 1944-1045. (3) Fritsch, Ber. 25, SOS (1803); Ann. 270, 317-318 (189-4). (4) SUdcur. 
Ann. 11, 203-301 (1859). (5) I.G., French 810,056, Aug. 21, 1037: Cent. 1033, I 2210. <<>) 
l»vy, Jedlicka, Ann. 210 r 87-89 (1888). (7) Buo (to Standard Oil. Co. of N.J.), U.S. 1,301,757, 
Sept. 27, 1021; Cent. 1922, IV 042. (8) Fritsch, Ann. 297, 314 (1807). 


Bell. I - G5G 
Ii- 
Ir- 
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3; 6207 ETHYL a-CHLOROACETO ACETATE CsH^OsCl BeU. HI - 062 

(Ethyl a-chloro-0-keto-n- GHy— C— CH— COOCjHs HIi-(233) 

butyrate) ^ ^ IHr(426) 


103° 

at 

760 

rmn. 

(1) 

104° 




(9) 

103-195° 




(2) (10) (15) 

107° 

at 

748 

mm. 

(3) 

188-189' 




(4) 

108-110° 

r at 20-26 

mm. 

(5) (12) 

105-110° 

at 

30 

mm. 

(6) 

86-89° 

at 

12 

mm. 

(7) 

88-89° 

at 

tt 

mm. 

U) 

58° 

at 

2.6 

mm. 

(3) 


[See also elftyt y-chloroacetoacetate (3 : 6375).] 

Colorless oil with penetrating odor; vapor ia strong lachrymator. — 0 can be preserved 
for some time but on very long stdg. (several years) decomposes (8) with formn. of oxalic 
acid (1 :0445). — C is Bpar sol. aq., cas. sol. ale., ether. 

|For prepn. of C from ethyl acetoacetate (1 • 1710) with SOjClj (yields: 85% {7), 55% (6)) 
|2) or with Clj in diffused light at room temp. (75% yield (9)) or in gas phase at 76-1 OS'* 
and 7 tom. press. (6S% yield (40)) see mdic refs.; from the copper enolate of ethyl aceto- 
acetate in CBCJj with C} 2 {67% yield (10)) cf. (11); from ethyl sodioacetoacetate with 
p-toluenesulfonyl chloride in dry ether or Igr. (12), or from ethyl (chlorimino)-n-butyrnte 
{Beil. HI-656] on distillation with dii HjSO* (13) ace indie, refs.] 

]C can be further chlorinated e.g , C (1 mole) with SOiCli (1 mole) gives (I) <2) ethyl 
«,«-dichloroacetoacetatc [Beil. III-663, 1I1 I -(233) I III-(427)], b.p. 205-207° at 72G mm., 
91° at U mm. (1), D]$5 « 1.293 (14), nJJ = 1.4492 (1).] 

C on hydrolysis with boilg, dil. H»SO< undergoes ketonic splitting yielding (15} chiaro- 
acetone (3:5-125) + C0 2 -f EtOH (note that this does not distinguish C from ethyl y- 
chloro-acctoacetate (3:6375) which yields same prods.) 

10 with ale. NaOC^Hs yields (9) ethyl acetate (1-3015), ethyl <x-cthaxyacetoacetatc, and 
traces of ethyl chloroacetate (3:5700); 0 with sodium phcnolatc (free from ale. or aq.) on 
htg. gives (16) ctbyl a-phenoxyacetoacetate (not further described) which in cold cone. 
H2SO4 loses H2O and ring-closes to 2-carbethoxy-3-njethylcoumarone [Beil. XVII 1-303 j, 
this, from CgHe, m.p. 51 b.p. 290° (16); note dif. in behavior of G with these reagents aa 
compared with ethyl -y-chloroacetoacetate (3:6375).] 

IC with diethyl sodiomalonate yields in ale. (7) ethyl acetate (l -.3015), ethyl chloroacetate 
(3:5700), tnethyl ethan{*-l,l,2'tncarboxylate (Beil. 11-813, Hi- (321), Ilj-fOSl)}, and tetra- 
ethyl propanc-l,2,2,3-tetracarboxylate ]Bcil. 11-862, ll r (333), Hr (701)1 but in toluene 
yields (7) tnethyl 3-hydroxybuten-2-tricarboxylate-l,l,2 (Beil. HI-p(509)]; note dif. from 
behavior of ethyl 7-chloroacctoacetate (3:6375).] 

]For behavior of C with KCN 6ce (4); with ethyl sodiocyanoacetate see (17); with NHj 
in dry ether see (18}.l 

Note that 0 is capablo of displaying keto enol tautomcrism os is shown in the following 
reactions. 

C with FcCls soln. gives intense violet coloration (10) (4J. 
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aim. ident. with corresp. deriv. from the isomeric ethyl v-chloroacetoacetflte (3:6375)); 
for corresp. Mg, Cu, or N> enolates see (20). 

[C with phenols in pres, of cone. H2SQ4 or P^Os undergoes condensation and ring closure 
with loss of H2O giving the corresp. substituted coumarins: e.g., C with m-cresol (1:1730) 
in cone. H0SO4 at 0° gives (G) 3-chloro-4,7-dimethylcoumarin, ndls. from ale., m.p. 135° 
(G); G with p-cresol (1 : 1410) similarly (6) (or in small yield (21) with P 2 0 5 ) gives 3-chloro- 
4,6-dimethylcoumarin, ndls. from AcOH, m.p. 1G0° (G), 158° (21): for corresp. reactn. of 
C with a-naphthol (1:1500) (22) (6), with /9-naphthol (1:1540) (23), with G-chloro-m- 
cresol (4-chloro-3-methylphenol) (3:1535) (24) see indie, refs. — This type of condensation 
also occurs with polyhydric phenols: e.g., C with resorcinol (1:1630) + cone. H2SO4 at 0° 
(25) or with P«0 6 in ale. (26) gives 3-chloro-7-hydroxy-4-raethylcoumarin, cryet. from ale. 
with H H2O 0 os t at 105-110°) and then melting 236° (25) (20); for corresp. behavior of C 
with orcinol (1 : 1525) (22) (25), with pyTogallol (1 : 1555) (22) (25), see indie, refs.*, many 
Other cases are known. — Note, how'ever, with particular care that C with sodium salts of 
these phenols reacts in a different manner yielding substituted coumarone derivs. (cf. case 
of sodium plicnolato in fifth paragraph).] 

C with aq. solns. of diazonium salts behaves quite differently from the isomeric ethyl 
7-chloroacctoacetato (3:6375): e.g., 0 in ale. with aq. benzenediazonium sulfate in pres 
of NaOAc (2 moles) yields (27) (28) (4) ethyl a-chloro-a- (phenylhydrazono)acetate {Beil. 

XV- 270], yel. Ifts. or pi. from ale., m.p. 80-81° (28) (4), 70-71° (27) (for use of this reactn. 
on mixts. of 0 with the isomer see (4)). 

C with excess hydrazine hydrate is reduced with evolution of N2 (1); C with phenyl- 
hydrazine (2 moles) condenses and ring-closes yielding (29) (30) 4-(beuzeneazo)-3-methyl- 
l-phenylpyrazolone-5 [Beil. XXIV-328, XXIVj-(319)], or.-red. ndls. from ale., AcOH, or 
CHCI3, m.p. 156-157° (note, however, that in pres, of ether the reactn. with phenyl- 
hydrazine takes a different course yielding (31) ethyl /?-(benzeneazo)-crotonate [Beil. 

XVI- 27J, red ndls. from ale., m.p. 50-51°). 

[C with thioacctamide on wanning yields (32) 5-carbethoxy-2,4-dimethylthiazole [Beil. 
XXVII-31S], cryst. from ether, m.p. 50-51° (32). — C with NH 4 SCN (33) or better Ba- 
(SCN)2 (34) in ale. gives (55% yield (34)) 5-carbethoxy-2-hydroxy-4-mcthylthiazole [Beil. 
XXVII-338], lfts. from ale., m.p. 128° (33), 127-129° (34); note that this prod, may be 
regarded as merely the isomeric ethyl <x-(thiocyono)acctoacetate (35). — C with NHt 
dithiocarbamate (from NH*OH + CSj) in ale. eliminates NH4CI giving an intermediate, 
m.p. 115-121°, according to mode of htg. (3S) but which on fusion ring-closes with loss of 
aq. to 5-carbethoxy-2-mercapto-4-methylthiazole [Beil. XXVII-339], ndls. from ale., m-P- 
150° (3S), 141° (39).] 

[C with urea in ale. contg. a little aq. HC1 gives on stdg. 5 months (36) 5-carbcthoxy-2- 
hydro\y-4-methylimidazole [Beil. XXV-216], ndls. from aq. or this, from ale., m.p. 218° (36). 
— C (1 mole) with thiourea (1 mole) at 90° reacts vigorously eliminating H2O and giving 
(aim. quant, yield (37)) as the hydrochloride 2-amino-5-carbethoxy-4-methylthiazol e 
[Beil. XXVII-338] ; addn. of alk. sets free the base, ndls. from ether/ ale., m.p. 175° (37) (13).] 

3:6207 (1) Macbeth, J. Chem. Soc. 123, 1125 (1923). (2) Allihn, Ber. 11, 567-570 (1878). 
(3) Milone, Gazz. chim. ttal. 65, 342 (1935). (4) Favrel, Prevost, Bull. soc. chim. (4) 49, 243-261 
(1931). (5) Haller, Held, Bull. soc. chim. (2) 65, 888-892 (18S7). (6) Dey, J. Chem. Soc. 107. 
16-16 (1015). (7) Gault, Klees. Bull. soc. chim , (4) 39, 8S9-905 (1926); Compl. rend. 179. 600 
(1924). (8) von Kdpck-Norwall, Ber. 51, 393-398 (1918). (9) Mewes, Ann. 245, 58-60, 66-69 

9 ). 

-364 (1936). (12) von Meyer, von Findeisen. 

irend, Schreiber, Ann. 318, 381 (1901). (j’j 
Gazz. chim ilal. 22, II 40-41 (1892). (IW 
sogpe, BuU. soc. c him. (4) 1, 914-916 (1907). 
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<18) Genvresse, Ann. chim. (6) 24, 64-65 (1861). (19} Wislicenus, Stocbcr, Ber. 35, 542-543 
(1902). (20} Allihn, Ber. 12, 1298-1300 (1879). 

{21} Robertson, Sandrock, J Chem. Soc. 1932, 11S0, 1183-1184. (22) Chakravarti, J. Indian 
Chem. Soc. 8, 407-411 (1931). (23) Dey, J. Chem. Soc. 107, 1629 (1915). (24) Dey, Dalai, 
J. Chem. Soc 123, 3390 (1923). (25} von Pcchraann, Hanke, Ber. 34, 357-360 (1901). (26) 
Chakravarti, J. Indian Chem Sac. 8, 136 (1931) {27} Bowack, Lapworth, J. Chem. So c. 87, 

1859 (1905), (28) Favrel, Compl. rend. 134, 1313 (1902) (29) Schonbrodt, Ann. 253, 188-193 

(18S9) (30) Buchka, Sprague, Ber. 22, 2548-2550 (1889). 

(31) Bender, J?er 20, 2747-2752 (1887) (32) Hantzsch, Ann. 230, 269 (1888) . (33} Hantzsch, 

Weber, Ber. 20, 3L31-3132 (18S7). (34) Zurcher, *4nn 250, 282-283 (1888). {35} Wohmann, 
Ann 259. 298 (1890) (36} Behrend, 4«n. 229, 1C (1885). (37) Zurcher, Ann. 250, 289-290 

(JS88). (38) Levi, Gats c him Mai. 61, 723-724 (1931) (39) Miolati, Gaze. chim. ital. 23, I 

577 (1893). (40) Ubaldim, Cktmica e industna (Italy) 25, 113-114 (1943); Cent. 1943, II 1951; 
C.A. 38, 5799 (1914). 


3:6208 DICHLOROACETIC ACID 


a 

HC COOH 


<i i 


CiHACI, 


Ben. n - 202 

Hi-( 90) 

n.-(ifn) 


B.P. M.P. 

195“ (1) (62) 13.25“ (17) Of 5 - 1.5579 (28) 

194.5- 195’ (2) 13.00“ (IS) 

194.42“ at 760 nun. (3) 12.15” (17) Ojf - 1.5G04 (4) 

194.0-194.5” cor. (4) 11”(W)(20) 

194" (5) (0) 10.85“ (21) Og - 1.559* (14) ng *. 1.4059 (S) 

193.5- 193.9“ (7) 10.8“ (22) 

192.5’ at 763 mm. (28) 10” (23) £>f - 1.004S (28) ttg « 1.4G582 (27) 

(28) 1.5042 (27) 

193-193“ cor., dec. (8) 9.7’ (21) 1.5034 (8) 

(25) 

191“ at 760 mm. (9) 6-G“ (14) 

190“ (10) -4.1" (24) - 1.60G0 (8) 

189-191“ (11) -4' (26) 

Sec Note 2. Dj” - 1.5091 (29) ng - 1.4007 (29) 

Oi 5 - 1.5717 (281 

Dll - 1.6707 (271 

144® at 164 mm. (12) See Note 3. Sec Note 3. 

140® at 142 mm. (12) 

120° at 88 mm. {12} 

125° at 71 mm. (12) Note 1. The b.p. of C at normal press, is not very 

111.5® at 36 mm. {12} significant, some decompn to dichloroacetyl chloride 

105® at 26 mm. (13) (3.5290), phosgene (3:5000), and tarry products always 

102.5® at 24 mm. {12} occurring {3}. 

99® at 21mm. {12} Note 2. C apparently can exist in at least two crystn. 

102°cor.at 20 m {S> (14) modifications {24}; no clear-cut study of the matter, how- 
102®u.c. at 20 mm. {16} ever, has been reported. 

95-90® at 17 m (8) Note 3. For values of and n™ for aq. gains, of 

91-92® at 12 mm. {15} C see (27). 

See Note I. 

(See aho chioroaeettc acid (3:1370) and trichloroacetic arid (3:1150).] 

C when pure is a colorless hq. which docs not fume in moist air and which dissolves in 
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aim. Went, with corresp. deriv. from the isomeric ethyl -y-chloroacetoacetato (3:0375))* 
for corresp. Mg, Cu, or Ni enolates see (20). 

(0 with phenols in pres, of cone. HsSO* or P*Os undergoes condensation and ring clceuro 
with loss of HjO giving the corresp, substituted coumarins: e.g., C with rn-cresol (1:1730) 
in cone. H;SO^ at 0° gives (G) 3-cWoro-4,7-dimcthylcoumarin, ndls. from ale., m.p. 135® 
(G); C with p-c resol (l : 1410) similarly (G) (or in small yield (21) with P;0 5 ) gives 3-chloro- 
4,6-dimcthylcoumarm, ndls, from AcOH, m.p. 1G0° (G), 15$° (21): for corresp. reactn. of 
0 with (t-naphthol (1 : 1500) (22) (G), with £-naphthal (1 : 1540) (23), with 6-chloro-m- 
c resol (4-cHoTt>-3-mcthylphcnol) (3: 1535) (2 1) see indie, refs. — Tins typo of condensation 
also occurs with polyliydric phenols: e.g., C with resorcinol (1:1530) + cone. ll«SOj at 0° 
(25) or with PjO s in ale. (26) giws 3-chloro-7 -hydroxy-l-methyleou m ar i n , cryst. from ale. 
with M H«0 (lost at 105-110°) and then melting 236“ (25) (2G); for corresp. behavior of C 
with orciuol (1:1525) (22) (25), with pyrogollol (1:1555) (22) (25), sec indie, rets.; many 
other cases are known. — Note, however, with particular care that C with sodium salts of 
these phenols reacts in a different manner yielding substituted coumaronc dcrivs. (cf. case 
of sodium phcnolatc in fifth paragraph).] 

C with aq. solns. of diatonium salts behaves quite differently from the isomeric ethyl 
T-chloroncctoncctato (3:6375): e.g., C in ale. with aq. benrenedinsoniura sulfate in pres, 
of NaOAc (2 moles) yields (27) (28) (4) ethyl «-chloro-op-(phcnylhytlrazono)acetate (Ceil. 

XV- 270], yel.Jfts. or pi. from ale., m.p. SO-S1® (2S) (4), 70-71° (27) (for use of tins reactn. 
on mists, of 0 with the isomer sec (4)). 

C with excess hydrarino hydrate is reduced with evolution of Nj (1); C with phenjl- 
hydratinc (2 moles) condenses and ring-closes yielding (20) (30) 4-(bcntenca*o)-3-raethyl- 
l-phcnylpyrarolone-5 JBeil. XX1V-32S, XXI\V(319)), or.-rod. mils, from ale., AcOH, or 
CHCU, m.p. 156-157° (note, hoxvewr, that in pres, of ether the reactn. with phcnyl- 
hydraiine takes a different course yielding (31) ethyl 0-(bcnrcnearo)-crotonate Ilk'll. 

X VI- 27], red ndls. from ale., m.p. 50-51°). 

|G with thioacotamidc on warming yiehls (32) 5-carbcthoxy*-2,4-diraethylthmole (Beil. 
XXVII-31S], cryst. from ether, m.p. 50-51° (32). — C with NIRSCN (33) or better Ba- 
(SGN)j (34) in ale. giws (55% yield (31)) 5-carbcthoxj'-2*hydro.xy-4-met\iyHhiaKtle llh'il. 
XXVII-33S), lfts. from nlc„ m.p. 12S° (33), 127-129° (34); note that this prod, may be 
regarded as merely’ the isomeric ethyl «-(thiocyano)acetoacetate (35). — C with NIL 
ditluocarbnmatc (from NII*OH 4- CS;) in ale. eliminates N1LC1 saving an intermediate, 
m.p. 115-121°, according to mode of htg. (3S) but which on fusion ring-closes with loss ol 
nq. to 5-carbcthoxy-2-Tncrcapto-l-mctliylUiiarole [Beil. XXV1I-339J, ndls, from ale., m.p. 
150“ (3S), 141° (39).] 

]G with urea in ale. contg. a little nq. HC1 giws on stdg. 5 montlis (36) 5-carbethoxy-2- 
liydroxy-4-mcthylimi(l;uole [Beil. XXV-216], ndls. from aq. or this, from ale., m.p. 2lS° (36). 
— C (1 mole) with thiourea (1 mole) at 90° reacts vigorously eliminating IIjO and giving 

(aim. quant, yield (37)) os the hydrochloride 2-amino-5*carbethoxy-l-mcthylthiaJole 

[Beil. XXVII-33S] ; addn. of nlk. sets freo the base, ndls. from ethcr/alc., m.p. 175“ (37) (13)-1 


3:(K07 (l) Macbeth, J. Chtm. Soc. 123, 1125 (1923). (2) AlUhn, Her. 11, 507-570 (ISPs)* 
(3) MiW, Ga:; ch\m. Hal CSS, 312 (1935). (4) Favrel. Provost, But/, soc. cAtm. (4) 49, 213-2GX 
(1931). (5) Haller, Held. Butt. soc. eAim. (2) 65, SSS-S92 (1SS7). (G) Dey, J. Chtm* S«. 
1610 (1915). (7) Gault. Klees, Butt. soc. cAim. (4) 39, SS0-&05 (1920); Conipt. rend. 179, J TOO 
(1924). (S) von ICdnck-Norwall. Bcr. 51, 393-39$ (191$). (9) Mews, Atm. 245, 5S-C0. 60-OJ 
- • “* 

■ ' -304 (1930) . (12) von Meyer, von Findewen. 
»rend, Schrelber. Ann. 318, 3S1 (1901). ^ 

Cass. ehim. ita!. «, II 46-11 (1892). (W 
iagne. Butt. soc. cAim. (4) 1» 914-910 (1907)* 
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(IS) Genvresse, Ann. chw. (6) 24, 64-05 (1831). {19} WisUcenus, Btoeber, Ber. 35, 542-543 
(1902). {20} Allihn, Ber. 12, 1298-1300 (1879). 

{21} Robertson, Sandrock, J. Chem. Soc. 1933, 11S0, 1183-1184. {22) Chakiavarti, J. Indian 
Chem. Sac . 8, 407-411 (1931). {23} Dey, J. Chem. Soc. 107, 1629 (1915). {24) Dey, Dalai, 
J. Chem. Soc 123, S390 (1023). {25} von Pechmann, Hanke, Ber. 34, 357-360 (1901). (26) 
Chakravarti, J Indian Chem Soc 8, 136 (1931). {27) Bowack, lapwa. rth, J. Chem. Soc, 87, 
1859 (1905). (28) Favtel, Compt. rend. 134, 1313 (1902). (29) Scbonbrodt, Ann. 253, 188-193 
(1889). (30) Buchka, Sprague, Ber. 22, 2548-2550 (1889). 

(31) Bender, Ber. 20, 2747-2752 (1887). (32) Hantzseh, Ann. 250, 269 (1888). (33) Hantzsch, 
Weber, Ber. 20, 3131-3132 (1887). (34} Ztlrcher, Ann. 250, 282-283 (1888) {35} Wohraann, 

Ann. 259, 29S (1890). {36} Bchreiuf, Ann 229, 16 (1885) { 37 ) Zurcber, Ann. 250, 289-290 
(1888). {38) Levi, Gazz c him. ital. 61, 723-724 (1931). (39) Miolati, Gazz. chim . t'fcil. 23, l 
577 (1893). {40} Ubaidmi, Chvmca e indusina (Italy) 35, 113-114 (1943), Cent. 1913, II 1951; 
C.A. 38, 5799 (1944). 


3 : 6208 DICHLORO ACETIC ACID 


Cl CzHaOzCl* 

ic-COOH 

k 


Bea. n - 20S 
n,-( so) 

B2-(19t) 


B.P. M.P. 

195" (1) (62) 13.25" (17) Df 5 >■ 1.5579 (28) 

194.5- 195’ (2) 13.00" (18) 

194.42" at 760 mm. (3) 12.15* (17) Og - 1.5604 (4) 

194.0-194.5" cor. (4) 11"(19)(20> 

194" (5) (6) 10.85" (21) D% = 1.5594 (14) ng - 1.4G59 (8) 

193.5- 193.9" (7) 10.8" (22) 

192.5” at 763 mm. (28) 10° (23) Df - 1.504S (2S> „g ~ 1.40583 (27) 

(28) 1.5642 (27) 

192-193" cor., dee. (8) 0.7" (24) 1.5634 (8) 

(25) 

191" at 760 mm. (9) 5-6" (14) 

100’ (10) -4.1’ (24) - 1.6666 (8) 

189-191" (11) -4" (26) 

See Note 2. Dl" - 1.5091 (29) ng - 1.4067 (2D) 

2>, 5 - 1.5717 (28) 

Pg - 1.5707 (27) 

144° at 164 mm. {12} See Note 3. See Note 3. 

140° at 142 nun. (12) 

139° at 88 mm. {12} 

135° at 71 mm. (12) Note 1. The b-p. of C at normal press, is not very 

111.5° at 36 mm. {12} significant, some decompn. to djchloroacetyl chloride 

105° at 25 ram. (13} (3;5290), phosgene (3:5000), and tarry products always 

102.5° at 24 mm. {12} occurring {8}. 

99° at 21 mm. {12} Note 2. C apparently can exist in at least two crystn. 

102°cer.at 20 mm. (8) (14) modifications (24); no clear-cut study of the matter, how- 
102°u,c.at 20 mm. {16} ever, has been reported. 

95-90° at 17 mm. (8) Note 3. For values of D)o and rj> for aq. solus, o! 

91-92° at 12 mm. {15} C see (27}. 

See Note 1. 


(See also chloroacetic acid (3:1370) and trichloroacetic acid (3:1150).) 

C when pure is a colorless liq. which docs not fume in moist air and which dissolves in 
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aq. without opalescence. — Ordinary co m ml. samples of C may contain also chloroacetic 
acid (3:1370) and trichloroacetic acid (3:1150) as well as decompn. products from these 
or from C itself, cf. (30) (31). 

MISCELLANEOUS PHYSICAL PROPERTIES OF C 

Adsorption of C. (For studies of adsorption of C by activated carbon, charcoal, etc., see 
(32) (33) (34) (35) (36) (39); by silica gel see (33); by cellulose (viscose) see (37); by hide 
powder see (38).] _ 

Distribution of C between solvents. (For studies and data on distribution of C between 
aq. 4* ether at 25° (40) (41); aq. 4* CtHe at 15° (42) (43) (44) (45); aq. 4- nitrobenzene (43); 
aq. + toluene (43); aq. 4- o-nilrotoluene (43) (47); aq. 4* CUCI 3 (3:5050) (43); aq. 4- CCl 4 
(3:5100) (43) (46); aq. 4- EtBr (43) (46); aq. (conig. MgSOi) 4* di-n-hutyl ether (1:7950) 
(48); aq. 4- olive oil (49); acetone 4- glycerol (50) see indie, refs.] 

Binary systems contg. C. (For f.p./ compn. data on systems C 4- trichloroacetic add 
(3:1160) (25); C + AcOH (1:1010) (25); C + crolonic acid (1:0425) (25); C 4* benzoic 
acid (1:0716) (25); C 4- o-loluic acid (1:0690) (25); C 4- m-toluic add (1:0705) (25); 
C 4- p-toluic acid (1:0795) (25); C 4* phenylacetic add (1:0665) (25); C 4* dnnamicadd 
(1:0735) (25); 6 4- 2,6-dimethylpyrone (24); C 4" azobenzene (19); C + urea (51); C 4" 
ethyl carbamate ( urethane ) (51) see indie, refs.] 

PHYSIOLOGICAL BEHAVIOR OF C 

[For study of toxicity of C sec (52); for action of C on human skin see (53) (54).] 

PREPARATION OF C 
FnoM Various Ciiloro Compounds 

From chloral hydrate. [For prepn. of C from chloral hydrate (3 : 1270) with aq. NaCN 4 
CaC0 3 (yields: 88-92% (55), 90% (15)) or with aq. NaCN (60-65% yield (16)) or with 
KsFe (CN)« (63) see indie, refs.; cf. also (66) (57); note here also the closely related matter 
of conversion of anhydrous chloral (3 : 5210) with alcohols 4~ KCN (58) to the corresponding 
alkyl dichloroacetates, e.g., with MeOH to methyl dichloroacetate (3:5655) or with EtOH 
to ethyl dichloroacetate (3:5850), etc.; also conversion of chloral hydrate (3:1270) in 
ether with KCN 4* cone. aq. NH4OH to (65-78% yield (56)) rf. (58) a,a-dichloroacetanAde. 
(see also below).] 

From trichloroacetic acid. [For prepn. of C from trichloroacetic acid (3:1150) by partial 
reduction with Zn 4- aq. (13), with Cu powder in aq. (80% yield (14)) or CeH« 4" aniline 
(75-85% yield (8)) cf. (60), or by electrolytjc reduction (80% yield (61)) see indie, refs.] 

From chloroacetic acid. [For prepn. of C from chloroacetic acid (3:1370) with CI2 (U> 
or CL in pres, of I2 (62), see indie, refs.] 

From dichloroacetaldehyde. [For prepn. of C from dichloroacetaldehyde (3:5180) by 
oxidn. with HNO3 see (2).] 

From other misc. chloro compounds. [For formn. of C from ethyl dichloroacetate 
(3:5850) with H Cl gas (100% yield (II)); from dichloroacetyl chloride (3:5290) by 
hydrolysis or by disproportionation with AcOH (acetyl chloride (3:7065) also being 
formed (64)); from £,0,0-trichloro-a-hydroxypropionic acid (trichlorolactic acid) [Beil- 
III-286, IIIi-(Ill), IIl2-(210)] or its ethyl ester with excess aq. Ba(OH)2 (65); from P,P~ 
dichloro-a-acetoxyacrylonitrilc [Beil. IIIi-(135), III2- (254)] with bodg. aq. (66) or from 
a,j3,0-tricMoro-a-acctoxypropionitrile [Beil. III-288, HIi-(112)] with 33% H2SO4 (66); from 
2,2,4,4,6,0-hexachlorocyclotiexantrionc-l,3,6 (hexachlorophloroglucinol) [Beil. VH-S54, 
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VII i- (469)1 with aq. (sywi.-tetrachloroacetone (3:6050) is also formed) (07); from nnsym.- 
dichloroacetone (3:5430) by oxidn. with HNOj -f air (68); from 1,1,2,2-tetrachloroethane 
(acetylene tetrachloride) (3:5750) with air in ultra-violet light in pres, of water (21) cf, 
(69); from pentachloroethane (3:5880) by partial hydrolysis with 88-97% H2SO4 at 168° 
(90% yield (70)) see indie, refs.} 

From miscellaneous non-chlorinated compounds. (For formn. of C from AcOH with 
CI3 (71) in presence of I 2 (62) see indie, refs.; from acetylene with HOC1 at 75-80° see (72); 
from ethyl acetoacetate (1:1710) with aq. bleaching powder (yield 60%) see (73); from 
pbloroglucinol (1 ; 1620) with aq. CI2 see (74) (75); from pyrrole with NaOCl see (76).) 

CHEMICAL BEHAVIOR OF C 
Behavior as ah Acid 

Acid strength of C. C in aq. soln. is a strong acid (ionization const, at 25° is K = 5.14 X 
10"* (77) cf. (78) (18), at 18° K *= 5.15 X 1< T* (45); for studies of activity coefficient of 
C in aq. and in salt solus, see (18) (48). — For tests on corrosion of metals by C see (16)]. 

(Studies of acid strength of C in other solvents include the following; in aq. MeOH 
(79) (81), in aq. EtOH (79) (80), in abs. EtOH (82), in n-BuOH (5) (83), in C«H 6 (84), in 
chlorobenzene (85), in formamide (86), in acetonitrile (87).) 

C on titration gives Neut. Eq. « 129. 

Salts of C. This topic cannot be exhaustively treated here but following examples are 
cited. 

Sails with inorganic bases, (NH*A. (S8); hydroxylaroine salt, HONHjA, cryst. from 
CelWEtOH, m.p. 116.0-116.5° (89); NaA Jon electrolysis gives (90) H2, CO2, CO, and 
also (91) dichloromcthyl dichloroacetate, KA, lfts. from ale. (11), on dry distn. gives (92) 
C + KC1 + CO* ~f carbon, CaAj, ndls. from abs. ale. (93); CaA 2 3HjO (93); CuA 2 (88); 
CuA 2 .4H20 (88); CdAj.H 2 0 (94); MoAj.lH H 2 0 (94); C0A2.3H2O (94); note thataU the 
foregoing suits are sol. aq.) 

(Inorg. salts of C which are sparingly sol. aq. include the following: AgA (93); Th (OH >2^2 
(96); (U0)A 2 .2H : 0 (97).) 

Salts with organic bases (amines). {Aniline dichloroacetate, m.p. 122-1 23° (8) (9S) cf. 
(30) (159) (note that this prod, or its components at 140° for 24 hrs. gives (98) dichloro- 
acetanilide, m.p. 118°). — o-Toluidine dichloroacetate, m.p. 132.5° (98), 140° (99) (note that 
this prod, or its components at 140° for 18 hrs. gives (98) dicbloroaceto-o-toluidide, m.p. 
133°, but depressing m.p. of the salt to as low as 112°). — p-Toluidme dichloroacetate, 
m.p. 138° (98) (note that this prod, or its components on htg. gives (98) dichloroaceto-p- 
toluidide, m.p. 154°). — Piperazine bis- (dichloroacetate), m.p. 181° cor. (100). — Semi- 
carbazide dichloroacetate, m.p. 108° (101). — For salts of C with other org. amines see 
(30) (99),} 

Esterification of C. {For this sec the text of methyl dichloroacetate (3:5655), ethyl 
dichloroacetate (3:5850), n-propyl dichloroacetate (3:6000), isopropyl dichloroacetate 
(3:5S9Q); for study of durcct esterification of C with various butyl and amyl ales, without 
cat. see (102).} 

Conversion of C to corresp. acid chloride. G 11101 PClj (103), with HC1 gas -f p 2 0 6 
(iOf), with SOClj (poor yield apparently due to much formn. of diehloroacetic acid an- 
hydride (3:6430) (105) (106) (107) (108)), with BzCi (3:6240) (73% yield (HI)), or with 
ben2otriehloridc (3:6540) (109) (110) gives dichloroaeetyl chloride (3:5290), b.p. 108°. 

Addition reactions of C with org. cpds. C in pres, of suitable cat. adds to olefins yielding 
corresp. esters (e.g., C with propylene + BFj as directed gives (39.5% yield (H2)) isopropyl 
dichloroacetate (3:5S90); C with 2-mcthylbutene-2 (trimcthylcthyleac) (1:8220) at 18° 
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shows slight tendency toward forma, of corresp. ester in CjHe, CHCIj or CS* but none in 
ale. or ether (113}]. 

[C with ethylene oxide (1:6105) in dry ether at 0° gives (15% yield (114)) cf. (115) 
0-hydroxythyl dichloroacetate (3:9107).] 

Behavior of C as Dichlobo Compound 

Reduction. [C in ale. IvOH soln. with H 2 -f Pd/CaC 03 splits off all its halogen as 
HC1 (116). — C with Zn + water on htg. is slowly’ reduced to chloroacetic add (3:1370) 
but reaction is much less energetic than that of trichloroacetic acid (3:1150) under same 
conditions (13).] 

Hydrolysis of halogen atoms of C or its salts. (C with aq. in s.t. at 100° is slowly or in 
pres, of NaOH or Ba(OH )2 rapidly decomposed (93) cf. (117). — For study of kinetits of 
hydrolysis of C see (118) (119). — Note, however, that AgA on htg. with aq. (93), or C 
(or its salts) on hydrolysis at elevated temp, and press. (120), or salts of C htd. with aq. 
solns. of NaOAc or NaOBz (121), gives glyoxylic add, OHC-COOH [Beil. HI-594, HEi-207, 
III 2 - (3S5)], m.p. 9S°, very sol. aq. — For a method of.detn. of C in pres, of chloroacetic 
acid (3:1370) and trichloroacetic acid (3:1150) based on this hydrolysis see (122).] 

Behavior of C with alkoxides. [C (as KA) with excess MeOH/NaOMe refluxed under 
Hj, and the solution then further esterified with MeOH/HCi, gives (62% yield (123)) cf. 
(124) methyl dimethoxyacetate, b.p. 60-61° at 12 mm., D i 8 = 1.0962, n]f — 1.4045 (124); 
this ester upon alk. hydrolysis gives (85.7% yield (124)) dimethyoxyacetic acid (glyoxylic 
acid dimethylacetal) as a sirup.] 

[C with excess EtOH/NaOEt under reflux followed by acidification and esterification 
as above gives (50% yield (125)) (126) ethyl dietboxyacetate [Beil. D3-601, IHi-(210), 
m r (3S9)], b.p. 199° (127), 94-9S° at 19 mm. (125), S3-S5° at 13 mm. (125).] 

[C in excess EtOH/NaOEt with Na phenolate refluxed 14 hrs., then acidified and esterified 
as above, gives (61% yield (128)) ethyl diphenoxyacetate [Beil. VI-170], oil, b.p. 240° at 
53 mm. (129), 166-1 6S° at 0.8 mm. (128). — However, C with phenol in aq. NaOH on htg. 
and acidification gives (130) (131) diphenoxyacetic acid, ndls. from pet. ether or aq. AcOH, 
m.p. 91° (129) (130).) 

Condensation with hydrocarbons. C with aromatic hydrocarbons on htg. condenses 
with elimination of 2 HC1 giving diarylacetic acids [e.g., C with naphthalene at 180“ for 
60-100 hrs. gives (132) di-(a-naphthyl)acetic acid [Beil- IX-720, IXi-(313)], cryst. from 
‘ CCU, m.p. 224° (133), 223° u c. (134); for analogous behavior of C with other hydrocarbons 
see (132)]. 

Behavior of C with RMgX compounds. [C with CeH s MgBr (large excess) in ether soln. 
followed by usual hydrolysis gives (34% yield (135)) a,a,0-triphenylethylene glycol, ndls. 
from CbHb, m.p. 163° (135).] 

Behavior of C with hydroxylamme. [C (1 mole) with NH 2 OH.HCl (1 mole) + aq* KOH 
(4 moles) at 60° for 4 hrs. gives (136) isomtrosoacetic acid (glyoxylic acid oxime) [Beil. 
IH-599, HIi-(20S), IIl2-(3S9)], cryst. from dry ether, m.p. 138“ (136) (note that this prod, 
forms with water a monohydrate, m.p. about 70° (137)).] 

Behavior of C with aromatic amines. (See also salt formation above.) 

TFiiA am7me. The products of reaction of C on htg. with aniline are disputed [on one 
hand C (1 mole) with aniline (4 moles) at 100° then evapd. with NaOAc, is claimed (138) 
(139) to give 4,4'-diarninodiphenylacetic acid [BeiL XIV-540, XIVi-(625)J, mp- about 
195° (140); on the othei^ hand, the prod, is regarded by some (141) (142) as a mixt. of two 
stereoisomeric forms of 1 , 2,2'(?)-diaminostilbene-<*,a'-dicarboxy]ic acids [Beil. XIV-573]]. 

TFttft o-toluidine. [C (l mole) with o-toluidine (4 moles) at 100° gives (140) (143) 4,4- 
diambo-3,3'-dimethyldipljenylacetic acid [BeiL XTV-543, XIVi-(627)], ndls. from ale.. 
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mp, 239-240° (143) dec. (140), accompanied by some 7-raethylisatm-3'(0'toIylimide) 
[Beil XXI-512J, yel. If Is. from ale., m p. about 225° dec. (13S).} 

With p-toluidine. (C (1 mole) with p-toluidine C4 moles) at 100’ in aq, or ale. soln. 
gives (144) (145) 5-methylisatin-3-(p-toIylimide) [Beil. XXI-510, XXIi-(401)J, golden- 
yel ndls. or Ifts, from ale., m.p. 259° (144) (145) ) 

Behavior of C with urea. C with urea (2 moles) in pres, of NaOEt condenses to give 
(14G) 5-urcidohydantoin (allantom) [Beil. XXV-474, XXYi-(692)], m.p. by ord. htg. in 
cap. tube is 22S-23G* (147), by rap. htg. m bath already at 22S’ is 233-234° (147). 

Behavior of C with aiyihydrazines, C with arylhydrazmes in ale. KOH yields** mixt. 
of the two stcrcoisomcnc arylhydrazoncs of glyoxybc acid [e.g., C with phenylhydrazine 
in dll. ale. KOH refluxed 2 hrs. gives (14S) a mixt. of the o-glyoxylic acid phenylhydrazone, 
ra.p, abt. 135° with decompn. at 142-143°, and the 0-glyoxylic acid phenylhydrazone, m.p. 
12S-129’ dec. (rap. htg.) (148); for analogous behavior of C with other arylhydrazines see 
(148>). 

<gi Color test with NH^OH/CujCli reagent. C on shaking m filled stoppered bottle with 
cone. aq. NH4OH contg. Cu-Cli gives dark blue color within 3 min. (149); note, how- 
ever, that the same behavior is shown by trichloroacetic add (3:1150). 

Methyl dichloroaeetate: oil, b.p. 143® (see 3: 5655). 

Ethyl dichloroaeetate: oil, b.p. 15S® (see 3.5S50). 

Benzyl dichloroaeetate: oil, b.p. 179° at CO mm. (150). (From C with benzyl 

alcohol (l 6480) with HC1 gas (150).) 

Phenyl dichloroaeetate [Beil. VI-153, VIi-{87)J: m.p. 4S“ (151), b.p. 247.5° cor. 

(151) (From dtchloroacctyl chloride (3:5290) + AlClj in CS- (prod. m.p. 33° was 
probably impure (152)).] 

p - Toiyl dichloroaeetate: m.p. 5S° (151). [Prcpd. indirectly from er^-dichloro vinyl 

ethyl ether (3.5440) with p~cresol (1 : 1410) (151) ] 

p-Nitrobenzyl dichloroaeetate: oil, unsuitable as (100) (161). 

Phenacyl dichloroaeetate: oil (153). 

P-Chlorophenacyl dichloroaeetate: m.p. 93 6-938’ (153). 

/>-Bromophenacyl dichloroaeetate: m.p. 9S 2-99.3* (153). 

^-lodophenacyl dichloroaeetate: unreported. 

P-Phenyl phenacyl dichloroaeetate: unreported. 

<J> S-Benzylthiuronium dichloroaeetate: m p 178-179° (154). [Note that for corresp. 
salts from chloroacctic acid (3:1370) and from trichloroacetic acid (3:1150) the values 
are respectively 159-1GO’ and 148-149° (154).J 

S- {/>-ChJorobenzyl ) thiuronlum dichloroaeetate: unreported. 

S-(j > -Bromoben zyl ) thiuronium dichloroaeetate: unreported. 

u,a-Dichloroiicetamlde: cryst. from C«H«, m.p. 99.4° (155), 9S.5-99° (58), 9S 5° 

(156), 97.5-99.5° (59). [From ethyl dichloroaeetate (3:5850) with aq. NII<OH (155) 
or in other indirect ways, e.g., from chloral-ammonia with KCX -f- aq. NH4OII (93^J 
yield (58)), or from chloral hydrate (3:1270) with KCN + aq. NII*OH (55-7,8^ 
yield (59)).] — (Note that dichloroacetamide forms with bromo-chlortMicetamidc or 
with chloro-iodo-neetamide an unbroken series of mixed crystals.] 
qj o, n *D i chi oroa ce tan Hid e : colorless ndl*. from ale. or by sublimation, m.p, 1!8* (98) 
117.7° (156). [From 0 with aniline at 140° for 24 hr?. (98) or from dichloroacet \ 1 
chloride (3:5290) with aniline in C«H« (157) or acetone (157).) — [Note that this 
prod, forms with o-brom<y<KhloroacetanUidc, m.p. 116 8° (157), a scries of mixed 
cryst. and with o-chloro-w-iodoacctanihde, m.p. 142.3 s , a eutectic, m p. 105.2* (157),) 
■—{Note also that aniline dichloroaeetate («ee also above) has m.p. 122-123* (98J.J 
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© «,a-Dichloroacet-o-toluidide: cryst. from 50% ale. or by sublimation, m.p. 133° {98}. 
[From C + o-toluidine at 140° for 18 hrs. (9S); note that the salt o-toluidine dichloro- 
acetate has same m.p. 132.5° as the a,a-dichloroacet-o-toluidide but that the m.p. of 
a mixture of the two compds. is depressed to below 112° (93).] 

a,a-Dichloroacet-jMoluidide : pi. from ale. or by sublimation, m.p. 154° (9S). 

[From C + p-tolmdine at 148° for 18 hrs. {98); note that the corresp. salt, p-toluidme 
dichloroacetate, has m.p. 138° {98).] 

«,a-Dichloroacet-iV-benzylamide: m.p. 96.2° {156), 94.8-95.6° cor. (158), 94.2- 

95.0° u.c. {158). [From ethyl dichloroacetate (3:5850) (15S) cf. {162) or dichloro- 
acetyl chloride (3:5290) (156) with benzylamine; note, however, that the corresp. 
derivs. from chloroacetic acid (3:1370) and from trichloroacetic acid (3:1150) have 
almost the same m.p.’s, viz., 93.0-93.6° cor. and 93.6-94.4° cor., respectively (158).) 


3 : 6208 (l) MaumenG, Ann. 133, 154-156 (1865); Bull. soc. chim. (2) 1, 417-422 (1864); Compt. 
rend. 59, 84 (1864). (2) Paterno, Qazz chim. ital. 49, II, 348-350 (1919). (3) Louginine, .Ann. 
chim. (7) 27, 117-118 (1902). (4) Perkin, J. Chem. Soc. 65, 422 (1894). (5) Wooten, Hammett, 
J. Am. Chem. Soc. 57, 2291 (1935). (6) Backer, van Mels, Bee. Irav. chim. 49, 183, 189-190, 
(1930). (7) Kohlrausch, Koppl, Pongratz, Z. physik. Chem. B-21, 254-255 (1933). (8) Doughty, 
Black, J. Am. Chem. Soc. 47, 1091-1094 (1925). (9) Landee, Johns, J. Am. Chem. Soc. 63, 2892 
(1941). (10) Senderens. Compt. rend. 204, 211 (1937). 

(11) Wallach, Ber. 9, 1213 (1876). (12) Patterson, Ber. 38, 213 (1905). (13) Doughty, 
Lacoss, J. Am Chem. Soc. 51, 852-855 (1929). (14) Doughty, Derge, J. Am. Chem. Soc. 53, 
1594-1596 (1931). {15) DGlepine, BuU. soc. chim. (4) 45, 827-833 (1929). (16) Pucher, 
J. Am Chem. Soc. 42, 2251-2259 (1920) - (17) Schreiner, Z. anorg. aUgem. Chem . 122, 206 (1922). 
(18) Randall, Failey, Chem. Revs. 4, 302-318 (1927). (19) Kremann, Zechner, Monalsh. 46, 
171-172, 175 (1925). (20) von Auwers, Wissebach, Ber. 5G, 733 (1923). 

{21) Miiller, Luber, Ber. 65, 9S5-987 (1932). (22) Pickering, J. Chem. Soc. 67, 675, 677 (1895). 
(23) Rabinowitsch, Z. physik. Chem. 119, 64 (1926). (24) Kendall, J. Am. Chem. Soc. 36, 1230 
(1914). (25) Kendall. J. Am. Chem. Soc. 3G, 1727-1728 (1914). (26) Ciamician, Silber, Ber. 
18, 1764 (1885). (27) Hantzsch, Durigen, Z. physik. Chem. 136, 15 (1928). (2S) Jaeger, Z. 
anorg. aUgem. Chem. 101, 65 (1917). (29) Vanderstichele, J. Chem. Soc. 123, 1228 (1923). (30) 
Wheeler, Jennings, J. Am. Chem. Soc. 49, 1091-1093 (1927). 

(32) Jermolenko, Ginsburg, Colloid 
J. C.A. (33) Swearingen, Dickinson, 

J. arm. Ztg. 74, 382-384 (1929); Cent. 

1929, 1 2288; C.A. 23, 2G27 (1929). (35) Namasivayam, J. Indian Chem. Soc. 4, 449-458 (1927). 
(36) Alekseevski, J. Russ. Phys.-Chem. Soc. 55, 401-432 (1924); Cent. 1925, II 642; C.A. 19, 
2634 (1925). (37) Brass, Frei, Kolloid-Z. 45, 249-249 (1928). (38) Kubclka, Taussig, Kolloid- 
Beihefle, 22, 150-190 (1926). (39) Freundlich, Z. physik. Chem. 57, 433 (1907). (40) Dermer, 
Markham, Trimble, J. Am. Chem. Soc. 63, 3524-3525 (1941), 

,(41) Smith, J. Phys. Chem. 25, 621 (1921). (42) Bell, Z. physik. Chem. A-150, 24-25 (1930). 

’ " ' ' ~ . • -j yon Georgievics, 

1 , Z. physik. Chem- 

■ ,) 5, 63-68 (1935); 

■ Chem ' ( U .S.S-R) 

4, 1370-1377 (1934); Cent. 1936, II 1511; C~A. 29, 3898 (1935). (48) Randall, Failey, J- Aw. 

dansky, Meigs, J. Phys. Chem. 30, 816 (1932). (50) Smith, 

' 60, 441-442, 446 (1932). (52) Woodard, Lange, Nelson, 

Calvery, J. Ind. Hyg. Toxicol. 23, 78-82 (1941). (53) Roberts, Brit. J. Dermatology. Syphilis, 
38, 323-334 ; 375-391 (1926); Ber. ges. PhysioL expU. Pharmakol. 40, 847-848; Cent. 1927^11 

■), 

h. 

. . k. 


640-645 (1922). , 

(61) Brand, Ger. 246,661, May 6, 1912; Cent. 1912, 1 1742; C.A. 6, 2496 (1912). (62) MQUer, 
Ann. 133, 156-161 (1865). (63) Wallach, Ber. 10, 1526-1527 (1877). (64) Mugdan, Wimmer 



S2i 


LIQUIDS WITH Dl° > 1.15 


3:6208 


(to Consortium fur Elektrochem. Ind ), Ger, 549,725, April 30, 1932; Cent. 1932, II 122; [C~A. 26, 
4S2S (1932)]. (65) Pinner, Ber. 18, 757-75S (1885). (66) K$tz, J. prakt. Chem. (2) 103, 231- 
232 237-23S (1921/22). (67) Zmcke, Kegel, Ber. 22, 1470-1475 (1SS0). (68) deSimo, Allen 

' ’ ^ . 18> i 93 6; cent. 1936, II 3469, [ C.A. 30, 6764 

| , “ 1 ■. .i 10 (1936). (70) Compagnie Produit Chim. 

1935; (C.A. 29, 3691 (1935)]; not in ' . . ■ ■■ III... 

C.A. 29, 1437 (1935). 

(71) Amstutz (to Dow Chem. Co.). U.S. 1,921,717, Aug. 8, 1933; Cent. 1933, II 2455; C.A. 27, 
50S4 (1933). (72) Wittorf. J. Russ. Phys.-Chem. Soc. 32, 112 (1900); Cent. 1900, II 30 (73) 

Hurd, Thomas, J. Am. Chem. Soc. 55, 1648 (1933). (74) Blasiwetz. Habermann, Ann. 155, 
132-135 (1870). (75) Zincke, Kegel, Ber 22, 1476-1477 (1889). (76) Ciamician, Silber, Ber. 
18, 1763-1764 (1885). (77) Ostwald, Z physxk. Chem. 3, 177 (1889). (78) Schreiner, Z. anorg. 

«««■ t.o /mon Tj:- on> J . Am. Chem. Soc. 56, 1331 (1934). (80) 

-436 (1924). (82) Larsson, Z. p hysxk. Chem 
• Am. Chem. Soc. 59, 572-578 (1937). (84) 

LaMer, Downes, J. Am. Chem. Soc. 55, 1840-1864 (1933). (85) Griffiths, J. Chem. Soc. 1938, 
818-823. (86) Verhoek, J. Am. Chem. Soc . 58, 2577-2584 (1936) (87) M. Kilpatrick, M. L. 

Kilpatrick, Chem. Revs , 13, 131-137 (1933). (88) Bateman, Conrad, J. Am. Chem. Soc. 37, 
2553-2560 (1915). (89) Jones, Werner, J. Am. Chem. Soc. 39, 418 (1917). (90) Troeger, Ewers, 
J. prakt. Chem. (2) 58, 125-127 (1898). 

(91) Kaufler, Herzog, Ber. 42, 3S70 (1909). (92) Friedrich, Ann. 206, 254-256 (1SS0). (93) 
Beckurts, Otto, Ber. 14, 578-583, 585 (1SS1). (94) Fogel, Rubinsztein, Tauman, Roczntki 
Chem. 9, 348-353 (1929); Cent. 1930, II 227, OA. 23, 3900 (1929). (95) Morgan. Cahen, J. 
Chem. Soc 91, 477-478 (1907). (96) Karl, Z. anorg. allgem. Chem. 68, £9 (1910); Ber. 43, 2070 

1926, II 1390; C.A. 20, 3139 (1926). 
■ )) Wheeler, Smith, J. Am. Chem. Soc. 

• m . Soc. 58, 532 (1936). 

1 ■ Liston, Dehn, J . Am. Chem. Soc. 60, 

■■ 19 (1881). (164) Frankland, Patter- 

son, J. Chem. Soc 73, 187 (189S). (105) Boeseken. Rec. trav. ch\m. 29. 99-100 (1910). (106) 
Blaise, Bull. soc. c him. (4) 15, 729 (1914). (107) Carr4, Libermann, Compt. rend. 199, 1423 

(1934). (10S) Clark, Bell, Trans. Roy. Soc . Can. (3) 27, III, 97-103 (1933). (109) Mills (to 
Dow Chem. Co.), U.S. 1,921,767, Aug. 8, 1933; Cent. 1933, II 2595; C.A. 27, 5085 (1933). (110) 
Mills (to Dow Chem. Co ), U-S. I.9G5.556. July 3, 1934; Cent. 1934, II 2899, C.A 28, 5474 (1934). 

(ill) Brown, J Am. Chem. Soc. 60, 1325-1328 (1938). (112) Dorris, Sowa, Nieuwland, 
J. Am. Chem. Soc. 56, 26S9-2690 (1934) (113) Andreasov, Ukratn. Khcm. Zhur. 4, Sci. pt. 

93-94 (1929); Cent. 1929, II 2175; C.A. 23, 4438 (1929). (114) Allen, Hibbcrt, J. Am. Chem. 
Soc. 56, 1399 (1934). (115) Hibbcrt, Grcig, Can. J. Research. 4, 254-263 (1931). (116) Busch, 
Stove, Ber. 49, 1063-106S (1916). (117) Petrenko-Kritscbenko, Opotzky, Ber. 59, 2137 (1926). 
(118) Kailan, Kunze, Monatsh. 71, 379-3SO (1938). (119) Kunze, Z. physik. Chem. A-188, 
99-1 OS (1941). (120) Mugdan, Wimmer (to Consortium fur Elektrochem. Ind), Ger. 672,481, 
March 4. 1939; Cent. 1939, II 22S; C.A. 33, 3817 (1939). 

(121) I.G., French 772,860. Nov. 7, 1934; Cent. 1935, I 3S50; CA. 29, 1437 (1935). (122) 
Pool, Pharm Keekblad 42, 165-163 (1904); Cent 1905, 1 1006. (123) Helfericb, Kusse, Ber. 56, 
762 (1923). (124) Scheiblor, Schmidt, Ber. 69, 14 (1936). (125) Johnson. Cretcher, J. Am. Chem. 
Soc. 37, 2147-2148 (1915). (126) Wohl, Lange, Ber. 41, 3612-3614 (190S). (127) Traube, 
Ber. 40, 4949 (1907). (12S) Scheibler, Baumann, Ber. 62, 2060 (1929). (129) Auwers, Haymann, 
Ber. 27, 2795-2796 (1894). (130) van Alphen. Rec. trav chxm. 46, 148 (1927). 

(131) Philipp (to Chem. Fabrik von Heyden), Ger. 5C1.2S1, Oct. 12, 1932; Cent. 1933, I 2280; 
IC.A, 27, 100S (1933)]. (132) Wolfram, Schomig, Hausdorfer (to I.G), Ger. 562,391, Nov. 1, 
1932; Cent. 1933, I 849, CA. 27, 734 (1933). Brit. 330,916, July 17, 1930; Cent. 1930, II 2054; 
(C.A. 24, 6031 (1930)]: French 6SS.961, Sept. 1. 1930; Cent. 1931, I 2677; (C.A. 25, 971 (1931)]. 
(133) Burtner, Cusic, J Am. Chem Soc. 65, 265 (1943). (134) Schmidlm, Massini, Ber. 42 
23 SO (1909). (135) Boyle, McKenzie, Mitchell, Ber. 70, 2159 (1937). (136) Hantzsch Wild’ 
Ann. 2S9, 294-295 (1896). (137) Inglis, Knight, J. Chem. Soc. 93, 1596 (190S). (138) Ostromysn 
densky, Ber. 40, 4973-1979 (1907). (139) Ostromysslensky, Ber. 41, 3022-3026 (190S). (140) 
Heller, Ann. 375, 2G2-2S4 (1910). 

(141) Ileller. Ann. 332, 268-275 (19(H). (142) neller. Arm. 358, 349-373 (190S). (143) 
Meyer, Ber. 16, 924-920 (1SS3). (144) Meyer. Ber. 16, 2262-2264 (1SS3). (145) Duisberg 



3:0208-3:0215 


DIVISION B, SECTION 1 


822 


Ber. 18, 190-193 (1885). U.S. 2,158,098, May 16, 

1939; Cent. 1939, H 435. 1 ■ , Moffett, Dickey, Org. 

Syntheses, Coll. Vol. 2 (1 ih, Achterfeldt, Seufcrt, 

J. jrrakt. Chem. 92, 1-10 41, 1130 (1919). (150) 

Scubert, Ber. 21, 283 (1888). 

(151) Crompton, Triffitt, J. Chem. Soc. 119, 1876 (1921). (162) Kunckcll, Johannscn, Ber. 31, 
171 (1898). (153) Lundqvist, J. Am. Chem. Soc. CO, 2000 (1938). (164) Veibel, Ottung, Bull, 
soc. chim. (5) C, 1435 (1930). (155) Taylor, Forscoy, J. Chem. Soc. 1930, 2276. (150) McKic, 
J. Chem. Soc. 123, 2214-2217 (1023); 125, 1070-1079 (1024). (157) Votocok, Burda, Ber. 48, 
1005-1000 (1915). (158) Buchlcr, Mackenzie, J. Am. Chem. Soc. 59, 421-422 (1937), (159) 
Beamcr, Clarke, Ber. 12, 1007 (1870). (100) Lyons, Reid, J. Am. Chem. Soc. 39, 1742 (1917). 

(161) Lundqvist, J. Am. Chem. Soc. CO, 2000 (1038), (102) Dormer, King, J. Org. Chem. 8, 
108-173 (1043). 


TRICHLOROACETIC ACID CUC.COOH C 2 H0 2 C1 3 Beil. H - 200 

Hi-( 02) 

Hj-(ioo) 

B.P. 19G° M.P. 57° ‘ 

See 3:1150. Division A : Solids. 

3:0210 ACETALDEHYDE bfc-(0- CfcHuOaOa Bell. S.N. 70 

CHLOROETHYL)ACETAL Cn 3 .CH(O.CH 2 .CH 2 Cl) 2 
(a,a-W5-(8-Chlorocthoxy)ethane) 

B.P. 104-190° dec. (2) Dig « 1.1712 (2) nL 0,2 - 1.4532 (2) 

109-110° at 30 mm. (1) 

100-108° at 17 mm. (2) 

10G-107 0 at 14 mm. (3) vi „ ^ 

Colorless liq. with odor resembling dichloroacetaldehyclo fiicthylacctal (3:0110). 

[For prepn. of C from ethylene chlorohydrin (3:5552) with acetaldehyde (1:0100) + 
dry HC1 (30% yield (2)) Bee (2) (1); with acetylene + BFj (71% yield) see (3).] 

3:0210 (1) Street, Adkins, J. Am. Chem. Soc. 60, 102-1G7 (1028). (2) Grignard, Purdy, Bull, 
soc. chim. (4) 31, 085-080 (1022). (3) Nieuwland, Vogt, Foohey, J. Am. Chem. Soc. 52, 1018- 
1024 (1030). 


3:0215 2-CHLORO-4-METHYLPHENOL OH C 7 H 7 OCI Beil. VI -402 


(2-Ciiloro-p-crcsol ) 

(Y 

VIi- 

VI 2 -(383) 

i 

y 

CII 3 


B.P. 195-190° at 760 mm. (2) 

DV - 1.1785 (10) 

nS - 1.5300 (10) 

197-198° at 738 mm. 

D\l - 1.2100 (1) 



195-197° (10) • 

Clear odorless liq. with characteristic disagreeable persistent odor. — Slightly sol. aq.J 
sol. ale., ether, C«H«. 

[For prepn. from 2-chloro-4-methylanilino via diazo reaction see (3)j from sodium p- 
cresolate in CS 2 see (1); from p-cresol with CI 2 in CCU (4) or with S0 2 CI 2 (77% yield (10)) 
sec indie, refs.) 

C in 6 pta. AcQH and treated with 2 pts. cone. HNOj (D =» 1.4), or 0 dislvd. in 10 pts* 
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AcOH and grad, treated with powd. NaN (>2 {5), yields on pptn. with aq. 2-chIoro-4-methyl- 
G-nitrophenoI [Beil. VI-4I3J, golden-yel. ndls. from dil. ale. or dd. AcOH, m.p. 65° (5). 
[Note that addition of C to fuing. HNO 3 (D = 1.5) leads to its oxidn. (evoln. of nitrous 
fumes), nitration, and wandering of methyl group ( 6 ).) 

The methyl ether of C [Beil. VI-403), 2-ehloro-4-methyIamsole, b.p. 215-218° cor. at 
760 mm., has been prepd. only indirectly. 

(g> 2-Chloro-4-methyIphenyl benzoate: pi. from pet. eth , m.p. 71-72® (7). [This 
benzoate htd. with 0.7 of its wt. of AICI 3 for 10 min. at 140° gives by Fries rearrange- 
ment 92% yield (S) of 2-hydroxy-3-chloro-5-metbylbenzophenone, yel. lfts. from 
MeOH, m.p. 71° ( 8 ) cf. (9) ] 

3:6215 (l) Schall, Dralle, Ber 17, 2528-252D (1884). (2) Klarmann, Shternov, Gates, J. Am. 
Chem. Soc. 55, 2585 (1933) (3) Cain, Norman, J Chem Soc. 89, 24 (190G). (4) Zincke, Ann. 

328, 277 (1903), (5) Zincke, Ann. 328, 311-312 (1903). (G) Zincke, Ann. 328, 314 (1903). 
(7) von Auwers, Ber 44, 801 (1911). (8) Rosenmund, Schnurr, Ann 460, 8G (1928). {9} von 
Auwers, Mauss, Ann. 464, 310 (1928). (10) Sah, Anderson, J. Am. Chem. Soc. 63, 3165 (19-11). 

3:0230 0 , 7 -DICHLORO-n-PROPYL ACETATE CsHsOjCL Beil. H - 109 

(Glycerol a, 0-dichIorohydrm CH 2 CI Hj-( 58) 

a-acetate, 7 -aceto-a,/ 3 -dichlorohydrin) ^ II 2 — 

<Wo.co.ch, 

B.P. 107-108“ (1) = 1.1072 (3) 

191-102° cor. at 755 mm. (2) 

115-120° at 40mm. (3){4) 

89-91° at 16 mm. (5) 

81-83° at 12 mm. (2[ 

[For prepn. of C from 2,3-dichloropropanol-l (“ 0-dichlorohydrin ”) (3:6060) with 
AcjO see (3); from glycerol «,a'-diacetate with PCI 5 or S 2 CI 2 sec (2); from allyl chloride 
(3:7035) with acetyl hypochlorite sec ( 6 ) J 

C on keeping decomposes, perhaps by hydrolysis ( 2 ). [For study of hydrolysis with 
JV/10 HC1 see {!).] — C with MeOH + trace HC1 gives by alcoholysis (5) (G) 2,3-dichIoro- 
propanol-1 (3:0060) + MeOAc 

3:6220 (l) Bancroft, J Am Chem . Soc. 41, 425 (1919). (2) Wegscheider. Zmerzlikar, Monatsh. 
34, 1074-1079 (1913). (3) de la Acena, Compt rend 139, 8G8 (1991). (4) Gibson, J. Soe. Chem. 
Ind 50, 050 (1931). (5) Delaby, Dubois, Bull. 10 c. chim. (4) 47, 572 (1930). (6) BockemQller, 
Hoffmann, Ann. 519, 189-190 (1935). 


3:0230 0-CHLOROETHYL CHLORO ACETATE C 4 H«02C1 2 

CICHsCHj O.CO.CHjCl 

B.P. 197-198° [1) Z>r «= 1.317 fl) 

91-95° at 12 mm. (3) 


Beil. H- 198 

n x - 

Hj— 


[For prepn. from cthjlcne chlorohydrin (3 5552) -f cbloroacetyl chloride (3:5235) see 
(1); for prepn. from ethylene oxide (1 :6105) + cbloroacetyl chloride sec <3).[ 

Con boiling with aq. hydrolyzes to 0 -chloroethanol (3 : 5552) and chloroacetic ac. (3: 1370). 


3:6230 (1) Henry, Bull. toe. chim (2) 42, 260 (1SS4). (2) Mulder, Bremer, Ber., II, 1900 (1878) 
(3) Altwegg, Landrivon. U-S 1.393, 1G1. Oet. 11, 1921; Cent. 1922, IV 917. 
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3:6240 BENZOYL CHLORIDE 




CjHsOCl 


Beil. IX- 182 
Ki-( 94) 


B.P. 


199° 

at 760 mm. 

m 

(25) 

198.3° 

at 749.4 mm. 

(1) 

198-198.3 cor. 

at 749.4 mm. 

(2) 

197.9° 


(3) 

197.3° 

at 754 mm. 

(4) 

197.21° 

at 760 mm. 

(5) 

197.2°— 197.3° 


(6) 

197.2° cor. 

at 760 mm. 

(7) 

197.1-197.6° 


(3) 

197° 


(9) 

196.8-197.0° 

at 764 mm. 

(10) 

196.2-196.5° cor. 

at 761.3 mm. 

(11) 

196.8° cor. 

at 746 mm. 

(12) 

194.5-196° cor. 

at 746 mm. 

(13) 

193.9-194.1° 

at 742.2 mm. 

(14) 


M.P. 

-0.6° {4) Dl 5 =1.2070 (20) 

(22) n£> 5 = 1.5520 (9) 

—0.6° (3) 1.5508 (20) 

-1.0° (1) D i 0fl = 1.2105 (24) 

(23) nf?’ 9 = 1.55376 (24) 
=1.2122(14) 

1.2113 (4) 
nV = 1.55369 (14) 
1.55354 (3) 
1.5530 (4) 

Z>1 5 = 1.2188 (25) 

7# «= 1.55799 (25) 


100.5° 

at 

35.£ 

i mm. 

(10) 

83.47' 

’ at 

16 

mm. 

(5) 

75° 

at 

10.5 mm. 

(10) 

96.1° 

at 

30 

mm. 

(10) 

82.5° 

at 

15. f 

5 mm. 

(10) 

74° 

at : 

10 mm. 

(10) 

94.5° 

at 

29 


(10) 

82.10' 

’at 

15 

mm. 

(5) 

74.0-74.2° 

at 

9.6 mm. 

(S) 

92.5° 

at 

25 

mm. 

(10) 

80.59' 

'at 

14 

mm. 

(5) 

71° 

at 

9 

(10) 

93° 

at 

20 

mwi T 

(15) 

79° 

at 

13 

mm. 

(10) 

77.8-78.0' 

’ at 

8 mm. 

(IS) 

87.5° 

at 

20 

mm. 

(10) 

82° 

at 

12 

mm. 

(16) 

G7.6-67.8 0 

at 

7.5 mm. 

(19) 

87° 

at 

19.1 

> nun. 

(10) 

78.8° 

at 

10.( 

5 mm. 

(17) 

49-50° 

at 

2.5- 



3.0 mm. (20) 
Note 1. For vapor press, 
of C for range T - 85.4- 
105.5° 6ee also (21). 


MISCELLANEOUS PHYSICAL PROPERTIES OF C 
Binary Systems Containing C 

C + inorganic compounds. C 4* AlCls: m.p. 93° (22), 95° (26); for prepn. from C + 
AlCls in CS 2 see (26); for thermal anal, (eutectic with C has m.p. —7.5° and conts. 87.3 
wt. % C) see (22); for conductivity of AlCls in C see (27); for study of mol. wt. in C«Hj 
see (28). 

C 4- AlBr*: m.p. 90° (22); for thermal anal, (eutectic with C has m.p. —5° and conts. 
77.8 wt. % C while eutectic with AlBrj has m.p. abt. 7-S° and conts. 21 wt. % C) see (22); 
see also (30) 

— C 4- FeCh: scarlet red hygroscopic ndls. (31); for conductivity see (2S). 

C 4- SbClz'- for thermal anal, (eutectic with C has m p. —23° and conts. 55 wt. % C) 
see (32). 

<? 4- Sbd&: for prepn. see (34); for conductivity in liq. S0 2 see (33). 

C’4- SbBrz: for thermal anal, (eutectic with C has m.p. —6“ and conts. 68 wt. % C) 
see (32). 
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C + organic compounds. € + Ceffe-' for thermal anal, (eutectic has m.p. —26.8° and 
conts. 63 6 wt. % C) see (35). — C -f p-zylene: for thermal anal, (eutectic has m.p. —18 5° 
and conts. 67.2 wt. % C) see (35). — C 4- mesilylenc: for thermal anal, (eutectic has m.p. 
abt. —70° and conts. abt. 20 wt. % C) see (35). — 0 + biphenyl: for thermal anal, 
(eutectic has m.p. — 8 ° and conts 81 8 wt. % C) see (35). ~ C + diphenylmethane: for 
thermal anal, (eutectic has m.p. —15® and conts 66.7 wt. % C) see (35). 

(? -f chlorobenzene : for thermal anal, (eutectic has m.p. —54.2° and conts. 19.3 wt. % C) 
see (35) — C -j- nitrobenzene: for thermal anal, (eutectic has m.p. —20.5° and conts. 50 
wt. % C) see (35). 


PKEPARATION OF C 

Note that comml. G is often contaminated with various chlorobcnzoyl chlorides (e-g., 
o-chlorobenzoyl chloride (3.6640), m-chlorobenzoyl chloride (3:6590), p-chlorobenzoyl 
chloride (3:6550), etc.), with traces of benzaldehyde (1:0195), or with benzoic acid 
(1:0715) + HCI from hydrolysis. For removal of BzOH + HCI from C by shaking its 
CjHj soln. with cold aq. 5% NaHCC >3 see (12); by treatment with metallic oxides or carbon- 
ates see (36). 

From benzoic acid. IFor prepn. of C from benzoic acid (1 :0715) with PCls (70% yield 
(37)) (10) (38), with PCI 3 (39) (40) in pres, of ZnCh (77% yield (37)) or in pres, of a little 
aq. at 100 ° under press (41), with SOCl 2 (90% yield (37)) (42), with SC1 2 in CS 2 (43), with 
SiCl* directly (23% yield (44)) or in CsH« (77% yield (44)), with POClj -f alkali chloride 
at elev. temp. (45), or with dry HCI + P 2 O 5 at 200° (40) see indie, refs.] 

[For prepn. of C from benzoic acid (1:0715) with NnCl -f- Na or Iv pyrosulfatc at 200® 
(47), or with Na chlorosulfonate (48) cf. (49), see indie, refs.] 

(For prepn. of C from benzoic acid (1 : 0715) with other organic acyl chlorides such as 
carbonyl chloride (phosgene) (3:5000) at 140-200° (50) or in pres, of tertiary bases (such 
as pyridine) or their salts (51), with oxalyl (di)chlonde (3:5060) (98% yield (15)), with 
p-toluenesulfonyl chloride in pyridine (52), or with o.^-dichloroethyl ethyl ether (3:5640) 
(53). see indie refs.) 

From salts of benzoic acid. Note that with salts of benzoic acid more or less fonnn. of 
benzoic anhydride (1 : 0595) may occur. 

[For prepn of C from NaOBz with POCI 3 (2) (54), with SCI 2 at room temp. (55) cf. (43), 
with S0 2 + CI 2 (56), with Na chlorosulfonate (48) cf. (49), or with benzenesulfonyl chloride 
(57) see indie, refs.] 

[For prepn. of C from AgOBz with carbonyl chloride (3:5000) in s.t. at 100° see (58).] 

From dibenzoyl peroxide. [For prepn. of C from dibenzoyl peroxide (1:4930) with 
oxalyl (di)chloride (3:5060) refluxed in dark for 24 hrs. (70% yield (59)), with PCI& in 
pet. ether (60), with AICI 3 in CHCL at 0® (61) or in CgHj at 100® (62), or with FeCL in 
C«Ho at 100® (62) see indie, refs.] 

From other benzoic acid derivatives. [For fonnn. of C from benzamide with dry HCI 
or AcCl at 140° see (63); from methyl benzoate (1:3586) with PCIs at 160-180® (64) or 
from ethyl benzoate (1 : 3721 ) with PCU in s t. at 140® (65) see indie, refs.; from «,fl-dichloro- 
ethyl benzoate or from o-chloroethyl benzoate on htg. in pres, of traces of ZnCh see ( 66 ); 
from benzoic anhydride (1:0595) with PClj -f- Clj (67) or with carbonyl chloride (3:5000) 
( 6 S) see indie, refs.] 

From benzaldehyde. [For formn. of C from benzaldehyde (1:0195) with SOzClj (5 
moles) on distn. (69), with S 2 CI 2 in s t. at 150® (107), with POCI 3 in C 6 H e (70), with NOC1 
(71), with EtOCl (3:7022) (72), with fer-AmOCl (3:92S7) (8.5% soln. in CCh) at room 
temp, for 15 hrs. (73), or with Cb (91) (105) (106) see indie, refs.] 
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From benzotrichloride. [For prepn. of C from benzotrichloride (3:6540) by partial 
hydrolysis with limited amt. of aq. in pres, of H2SO4 or FeCl3 (74), with aq. vapor over 
tin phosphate at 240° (75), with ord. comml. ZnCh at 120° (76) in pres, of limited aq. (77) 
(note that pure ZnCl 2 fails to react but addn. of 1 mole aq. or initial use of tech. ZnCl 2 
gives C (76)), with pure ZnO at 100° (76), with BzOH in boilg. nitrobenzene (78) or in pres, 
of ZnCl2 (80), with NHiOBz at 200-210° as directed (79), or 'with EtOH in pres, of FeCU 
or Fe (81) see indie. refs.J 

Note that benzotrichloride (3:6540) on heating with carboxylic acids or anhydrides, 
especially in pres, of ZnCI 2> is often employed to prepare a mixture of C with the acid 
chloride corresponding to the acid or anhydride so employed, particularly in cases where 
the two acyl chlorides are readily separable. [Eg., note that benzotrichloride (3:6540) 
with phthalie anhydride (1:0725) (81) (82) or phthalic acid (1:0820) (83) 4* ZnCl 2 at 
110-120° gives (96% yield (82)) C + (93% yield (82)) sym.-phthalyl (di)chloride (3:6900); 
benzotrichloride with AcOH (1:1010) in pres, of an acid cat. gives (84) (85) (86) (87) C + 
acetyl chloride (3:7065); for other examples see under chloroacetyl chloride (3:5235), 
dichloroacetyl chloride (3:5290), trichloroacetyl chloride (3:5420), fumaryl (di)chloride 
(3:5875), and terephthalyl (di)chloride (3:2205). Similarly, benzotrichloride (3:6540) 
with salts of sulfonic acids yields C + the corresp. arylsulfonyl chlorides; e.g., benzotri- 
chloride with sodium fl-naphthalenesulfonate gives (88) 90% yield 0 + 80% yield 0- 
naphthalencsulfonyl chloride.] 

From benzal (di)chloride. [For formn. of C from benzal (di)chloride (3:6327) with 0 2 
in u.v. light (89), with air in pres, of Ni at 160° (90), or with BzOH (1:0715) + CI 2 at 
125-175° (91) see indie, refs.] 

From miscellaneous sources. [For formn. of C from benzyl ale. (1:6480) with Cl? (92) 
or with SOCI2 at 180° (103), from benzyl acetate (1:3751) with Cl 2 at 156-170° (104), 
from thiobenzoyl chloride + 0 2 at 106-120° (93), from benzonitrile with NOC1 at 180° (94), 
from tolan (diphenylacetylene) with NOC1 at 150-200° (95), from dibenzoyltartaric an- 
hydride + PCI5 (3 moles) in s t. at 130° for 3 hrs. (note that chlorofumaryl dichlonde is 
also formed) (96), from A r ,iV-dibenzoy2aniline (dibenzanilide) with dry HC1 at 256-270 
(note that benzanilide is also formed) (97), from a-chloro-a-nitro-phenylacetamide on dry 
htg. (98), from phthalic anhydride (1:0725) + HC1 gas CrCL or ZnCl 2 at 290-300° 
under press. (99), or from C«Hg (1:7400) with carbonyl chloride (phosgene) (3:5000) J r 
AICI3 (100) (101), or with oxalyl (di)chloride (3:5060) + AICI3 (102) see indie, refs.] 

CHEMICAL BEHAVIOR OF C 

Pyrolysis. [0 in N 2 through porcelain tube at 556-600° (108) or over Ni at 420° (109) 
cf. (110) g^ves CO, chlorobenzene (3:7903), and other products; C over finely divided 
Cu at 420-450° gives (110) benzoic anhydride (1:0595) + HC1; C over BaCl? at 420-450 
gives (110) benzoic anhydride (1 :0595) and other products. For study of effect of radium 
radiation at 2-12° over 7-8 month period see (13).] 

Reduction. [C with H 2 in boilg. xylene in pres, of Pt0 2 -f- trace of thiourea (111)> 
Pd/BaS0 4 (112), or powd. Ni (112), or C over Pd at 200-230° (113) cf. (114) gives (yields: 
96% (111), 87-89% (113)) benzaldehyde (1:0195); for study of purification of xylene as 
solvent for cat. reduction of C see (115); for study of influence of various other solvents 
see (116) (112).] 

[C with Hj in pres, of N1CI2 at 270-280° gives (110) benzene, toluene, biphenyl + HCl, 
C with copper hydride is claimed (117) to yield benzaldehyde but this could not be confirmed 
(118). C with chromous acetate in 50%KOH gives (very small yield (119)), benzyl ale. 
(1:6480), while C with LiH in high-boilg. pet. ether at 130° gives (presumably by subsequent 
condensation of the intermediate benzaldehyde) 65% yield (120) benzyl benzoate (1:4422).] 
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[C with Na/Hg 4- stream of dry HC1 gives {121) benzyl ale. (1 : 6480); C with Na/Hg in 
dry ether gives (122) (123) (124) benzyl ale. (1:6480), benzoic acid (1:0715), benzil 
(1:9015), Ojor'-dibenzoxystilbene (“ isobenzil ") (Beil. IX-13SI, and «,a'-dibenzoxydibenzyl 
(Beil. IX-I36J; C with Na in moist ether gives (125) benzyl ale. (1:6480), benzoic acid 
(1:0715), and benzyl benzoate (1:4422).] 

Oxidation. (C on oxidn. in pres, of hydrocarbon peroxides and various oxidn. cat. is 
claimed (126) to give dibenzoyl peroxide (1:4930); see also below under behavior of 0 
with NajOj.J 

Chlorination. [C on monochlorination with CI2 at 35° in pres, of FeCIj gives (10) cf. 
(127) mainly a mixt. of chlorobenzoyl chlorides (83.5% m- (3:6590) + 14.5% o* (3:6640) + 
2.0% p- (3:6550)] accompanied by a small amt. of dichlorobenzoyl chlorides; for extensive 
study of effect of using higher proportion of Cl* under otherwise same conditions see (128). 
Note, however, that C with 3 moles CI2 in s t. gives {129} (130) a mixt. of addn. products, 
such as 1,2,3,4,5,6-hexachlorohexahydrobenzoyl chloride, substitution products, and 
materials formed by both addition and substitution (130) ] 

Sulfonation, (C cannot be sulfonated without accompanying hydrolysis of the acyl 
chloride function (131) {132) (133) (134) (137), the end prod, of these sulfonation processes 
is, therefore, not m-sulfobenzoyl chloride (apparently still unknown cf. (135)) but rather m- 
sulfobenzoic acid (Beil. XI-384, XIi-(98)]. However, C added to cone. H2SO4 at 0-40° 
gives (136) a cryst addn. prod. C.H2SO4 which on stdg loses HC1 forming benzoyl hydrogen 
sulfate (Beil. JXj-(94)J but shows no transformation into m-sulfobenzoic acid even after 
6 months .over dry alkali even though HC1 is lost completely (136). At 100° conversion of 
benzoyl hydrogen sulfate occurred very slowly and the prod, consisted of o-sulfobenzoic 
acid (not meta ) (136).] 

BEHAVIOR OF C WITH OTHER INORGANIC REAGENTS 
C with HF. [C with HF as directed (138) (139) or with dry KHF2 in Cu retort (140) 
(141) (142), with ZnFa at 195° (11) (143), with AgF in s.t. at 190° for 6 hre. (144), or with 
3 moles SbF3 (145) gives (yields: 67-80% (140), 76% (145), 69% (11)) benzoyl fluoride, 
b.p. 161.5° at 745 mm. (142), 159° (139), 156° (146), 155-156° at 760 mm. (11), 155° (138), 
154-155° (143), 151° u.c. at 736 mm. (141), 145° (144). Note, however, that 0 with KF 
in anhydrous formic acid gives (147) formyl fluoride, b.p. 26° at 750 mm. (147), while C 
with KF in AcOH gives (147) acetyl fluoride, b p. 20-22“ (147).] 

C with HBr. [C with dry HBr gas at 100° gives (148) benzoyl bromide (Beil. 1X-195, 
lX r (95)], b.p. 218-219° cor. at 760 mm. (149), 215.0° at 741 mm. (150), 90-91° at 12 mm. 
(16), m.p. +8.1° (150), Dl° - 1.5461 (150), n% = 1.5900 (150).] 

C with HI. [C with excess HI at ord temp. (148) (16), or C with Mg + I 2 in dry ether 
(151), gives benzoyl iodide [Beil. IX-195, lXj-(95)], b.p. 109-109.5° at 10 mm. (148) cf, 
(16). Note that & with KI does not (152) give benzoyl iodide.] 

C with metals. [C with Na m dry ether stood 10 days at room temp, gives (86% yield 
(153)) (154) ethyl benzoate (1:3721) but C with Na/Hg in dry ether causes the reaction 
to take a more complicated course (see above under reduction of C). C with Na vapor 
gives (155) cf. (154) benzil (1:9015). C with K in xylene refluxed 2 days gives (153) 
benzoic anhydride (1 .0595).] 

]For behavior of C with Zn in dry ether or in di-isoamyl ether at 20-32° see (156). For 
behavior of C with finely divided Cu or Ni at elevated temps see above under pyrolysis of C.J 

C with Various Metal Oxides or Salts 

C with Nan0 2 . (C with NajOj in water at 5° (157) cf. (159) or C with 30% HjOj + aq. 
NaOH (158) cf. (159) gives (yields: 91% (157), 60-70% (158)) benzoyl hydrogen peroxide 
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(pcrbenzoic acid) [Beil. IX-178, IXi-(93)l, ra.p. 42°. For other methods for prepn. of 
perbcnzoic acid Buck ns from dibcnzoyl peroxide with NaOCH3 in MeOH/CHCls (ICO) 
or with NaOCaHs in EtOH/toluene (1G1), or from bcnznldchydo in acctono with air ( 1G2), 
bgo indie, refs. For Btudy of Na perbenzoato (157) and its use in purification '{103) of 
pcrbenzoic acid bco indie, refsj 

[Cl with Nn^Oj in aq. at 0° (10-1) (1G5) or in aq. acctono (1GG), or 0 with aq. II 2 O 2 + 
NaOH (1G7) or aq. II 2 O 2 + iron-freo Ca(OH)j (1G3), or C with aq. Ba02.81Is0 (169) 
(170) (171), or C with pcrbenzoic acid (sco preceding paragraph) + aq. NallCOa (172) 
gives dibcnzoyl peroxide [Beil. IX-170, IXi-(93)], m.p. 105°. For roview of prepn. and 
properties of this prod, eeo also (173).] 

C with misc. salts. C on warming with various inorganic salts yields benzoic anhydride. 
[E.g., C with NaN0 2 (174) cf. (175) (17G), with KN0 3 (177), with Fb(NOa)a (178), with 
nitrntes of other heavy metals (179), with NasPOe.^ILO in aq. eoln. at GO® (ISO), with 
K 2 S 2 O 6 in pyridine (18 1), with NV 12 SO 3 in pyridino (183) in pres, of Cell# (181) cf. (1S2), or 
with BaO at 140-150“ (181) gives benzoic anhydrido (1 :0595), m.p. 42“. For other methods 
of conversion of C to benzoic anhydrido see above under pyrolysis of 0 and below under 
behavior of C with organic acids and their salts.] 

C with NaN s . [C with NaNs in aq. acetone at 0° (185), or in dry ether (180), gives 
(54.6% yield (185)) benzoyl nzido (benznzido) [Beil. IX-332], m.p. 32° (185). Noto that 
although this prod, readily explodes on htg. (187) (1S8) yet in inert solvents such as Cell a 
(194) it smoothly decomposes into Ni and phenyl isocyanate (for study of mechanism see 
(189)) ; under certain circumstances the latter may bo hydrolytically split to aniline cf. (190). 
For Btudics on decomposition of benzoyl azido by ultrasonic waves sco (185) (193).] 

HydIIOLYBIS of 0 

C with cold aq. is slowly and with warm aq. rapidly hydrolyzed (105) to benzoic acid 
(1 :0715) and IIC1. [For study of rate of hydrolysis of C in ether with aq. at 20-22“ (195) 
or at 0“ (148), in 50% aq. acctono at 0“ in pres, of H 2 SO 4 (100) cf. (103), in various other 
organic solvents immisciblo with aq. (197) or with BaB^ILO at 15S“ (109) 6 CO indie, refs.! 

C with aq. alkali on warming readily yields (105) alkali henzoato -j- alkali chloride. 
Note that 0 in 50% aq. pyridine hydrolyzes much faster than in aq. NaOIl or aq. NaaCOj 
(39) (use in determination of atomic weight of carbon by hydrolysis of 0 and pptn. of 
AgCl (39)). Noto that rate of hydrolysis of C is 2000 times as fast (200) as that of bonzyl 
chlorido (3:8535). 

[Noto that C’ in AciO soln. behaves as an acid (201) and can bo titrated (202) with 
NaOAc in AC 2 O.] 


Behavior or C with Various Inoroanic Sulfur Compounds 
With H 2 S. [Tho behavior of 0 with II 2 S is disputed; on ono hand C in dry pyridino 
treated with H 2 S at 5“ and subsequently acidified is claimed (203) to give thiolbonzoio 
acid, CeH 5 .CO.SH [Beil. IX-419, IX r (lG9)] (sco next paragraph); on the • ’ ’ C 

refluxed in dry pyridino in stream of HjS is ^ * ’d (20-1) to yield <*“’ * > ^0 

(CgHB.CS) 20 , colorless cryst. from hot ale. , 1 

With KSH. [C with cold ale. KSH KOH with II 2 s I 1) 

(207? (209) ( 8 ) salt of thiolbcnzoic “ . ' ", IX-419, • ' 

(207) (208), b.p. 98.0-98.6“ at 11-12 ■ * 0.05 mm. (S' 

that this product is readily . ' ’ dibcnzoyl dis 

by air or mild oxidizing age/ (35% aq. s 

air followed by H 2 O 2 as di ‘ , 5-10“ *** 1 
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, n !«. r./TCI ojddo. 1213), or with HSMgBr followed by air orida. (20S) 
“ aK S!ro“' Xfd pio»Sbenroylkulfido [Beil. IX-424!, erjist. from l>4icblort)ctbane 
S^rKlO) mil P12), m.p. 126-120- (210) (211) (212); this prod, has «>ns.dersbfe 
pbSeSlS^ as an antipruritic; for hydrolysis to benzo.c actd as method of 
deto* see (210 } {214}.] 


Behavior of C with Various Inorganic Nitrogen Compounds 

m , h «rr iC Kith cone. aq. NH.OH (215), with dry NHz (105), with liq. NH, (216), 
With Iffl • 1C tb ^ mth KKHj ^ eth „ , 218( g.vM benzamide (Beil. 

K 105 CCHWlS- 130- note that either the (NTOzCOH W««J 
IX 195, i-M 1 «• ; f v-beMoylbcaramide (dibenzamide) [Bed. IX-213, iAi 

,f ve ^co w/rA^HiLloylbe^amide (tribenzamidc) {BeiUX-214, iXi-W)). 

^tS,^°v r AI 2 0 3 at 4 ^ 00 “ gives { 220 } beozomtnle 

{Beil. DC- 275 , Cvi- ( 121 ) i > k-P- { 221 }, or C in CeH« with NHjOH.HC! + 

VTith NH;OH- {Cm <s 6 - js'a^COs ( 221 ), gives beozohydroxamic 

pyridine { 221 }, or C in ^ ^ 

acd (A-bemojUiidratyb M ^ ^ de „hi c h diminish yield 

Note that C with 5 p ^ L that C with NHsOELHC) in toluene 

“ d “SS? benzoate (dibcnzohyttesamic acid) [BcH. KM 03 , 

pi-es { 222 } benzobjarcrcam aUernathe method of prepn. of bcnxohydroxarmc 

DCi-( 12 S)l and other p ta . . NHzOH.HCl + MeOH/KOH see ( 223 ); for review 

acid from ethyl benzoate ( - , { <ec # 224 ): for 6 tudy of formn. of benzo- 

of utility of mrtion as mi thodddetn. of bydroxylamine see { 230)4 

m rflf-UWb N.H,.HzO (2 mote) in ether gives ( 225 ) benzhydrazide 
TVithHBzJlH:. I t ix4\9 rX,.(t 29 )l, m.p. 112 “, but this prod, is usually better 
(^azoylhydrazmeMatd.IMt^L ( 226 ) or EtOBz ( 1 : 3721 ) ( 227 ) 

obtd. from reacts” ‘ i.afaSO, ( 0.5 mote) + aq NaOB ( 2.3 mote) as directed givra 

“«• K - (l31)! ' ° dls - Irom 

AcOH ( 22 S) or EtOH ( 220 ), m.p. 237 - 23 S ( 220 ).J 


BEHAVIOR OF C 1V1TH ORGANIC REACTANTS 
Behavior of C witu Htukocakboxs 

with cycloalkanes. 1C with cyelobczano (1= 8-105)+ AlOMh*. <g»> 

5 ™^S”«r1e^f^re^c (1=8070) + A1CU in CS, gives by addition 
, , ! ketone PKH), a Web on dchydrochlonnation in the pres, of 

S r^l oT^thale KOI! (235^v» (40% ^ M iM cyclobev^yt ketone 
4 L J t ..a.h.nnMt hti 147* at 8 mm., l>l ** 1.0(0, n D *» l-oWo 

- e With hcptyne-1 (1:80S5) in pte. of AlCb, ZnC.,, 

^^uhszomitic hrteSbona )C with C.TI, in pres, ct AlClj gives (yields: 74% (237), 
-, -v^,, (0,1) ptt) (243) (241) (215) benzophenone (1:5150), but best (230) 

^'ot htierlftem C.U. + CC1, (3:6100) + AlClz-For ztudies el zubstiturion for 
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AICI 3 of FeCls (237) (238) (246) {247} {248>, FeCl 3 + AICI 3 (249), GaClj {250}, TICI 3 (251), 
WCl a (252), UCL {252), ZrCL_{253), Cr powder (254), ZnCl 2 (238), SbClj (255) (256), or 
SbBrj {257) see indie, refs. — C with CgHg in liq. HC1 at 200° and 250 pounds press. (258) 
or in pres, of P 2 06 in s.t. at 180-200° (259) (260) gives small yield of benzophenone (1:5150). 
— C with C 6 Da + AICI 3 in CS 2 gives {261} phenyl pentadeuterophenyl ketone, b.p. 160° 
at 15 mm. (corrcsp. oxime, ra.p. 140°, docs not depress m.p. of ordinary benzophenone 
oxime).] 

[C with toluene m pres, of AICI 3 gives (262) (263) (264) mainly phenyl p-tolyl ketone 
(1:5160) together with some phenyl o-tolyl ketone [Beil. VII-439, VIIi-(234)]. For 
studies of substitution for AICI 3 of FeCl 3 (263), FeCI 3 + AICI 3 (265), or SbClj (255) (25C) 
see indie, refs.] 

[For reaction of C in pres, of AICI 3 with o-xylene (1:7430) (262), 7 n-xylene (1:7420) 
(262) <2G6) (267), p-xylene (1:7415) {262}, ethylbenzene (268) (26G) (269), see indie, refs.] 

[C with biphenyl (1:7175) in pres, of AlClj gives (yields: 75% (270), 60% {271}) (272) 

(273) (274) {275) (276) {242) phenyl p-xenyl ketone (p-phenylbenzophenone) [Beil. VII-521, 
VII r (290)], scales from ale., m.p. 106° cor. (270), 106° (272) {273), 102-103° (275), 102° 
(271) (274), 101-102° (242), 101° (276); b.p. 413° at 758 mm. (271), 419-420° at 744 mm. 

(274) , 258° at 10 nun. (276) (corrcsp. oxime exists in two stereoisomeric forms (277), 
m.p. 200° and 173°, usual mixt. having m.p. 193-194° (278), 186-187° (271); corresp. 2,4- 
dinitrophenylhydrozone, m.p. 217-217.5° (271)); for use of P 2 O 5 (instead of AICI 3 ) in 
prepn. of p-phenylbenzophenone (above) eee (279). Note that the isomeric o-phenyl- 
benzophenone, m.p. 86-87°, has been prepared indirectly (280).] 

[C with naphthalene (1:7200) in pres, of AlClj in CS 2 (281) (282) (283) (284) (285) (2S6) 
or without solvent at 150° (2S6), or in liq. S0 2 (287), or C with naphthalene in pres, of 
ZnCl 2 at 125° (286) cf. (2SS) (289) or of P 2 0 B {2S9) (279) (259) (260), gives (yields: 85% 
(282), 52% (287)) mainly phenyl o-naphthyl ketone (1-benzoylnaphthalene) [Beil. VII- 
510, VIIi-(2S3)], pr. from ale., m.p. 75.8-76° (276), 75.5° (282), 75-76° (281), 75° (283), 
b.p. 386° at 764 mm. (284), 222° at 8 mm. (276); note that this prod, is usually accompanied 
by some phenyl /3-naphthyl ketone (2-benzoylnaphthaIene) [Beil. VII-511, VHi-(2S3)], 
ndls. from ale., m.p. 82° (276) (2S9), 81-83° (281), b.p. 398° at 754 mm. (2S4), 225° at 8 mm. 
(276).] 

[For reaction of C with anthracene (1:7285) + AlCl 3 inCS 2 (277) (290) (291) (292) (293), 
or in nitrobenzene at —10° (294), or without AICI3 in boiling nitrobenzene (295) giving 
(yields: 85% (277), 78% {290» 9-benzoyIanthracene (o-antbraphenone) [Beil. V1I-538J, 
cryst. from EtOAc, m.p. 145.5-146° (277), eee indie, refs.; note, however, that for prepn. 
of this prod, use of benzoic anhydride (1:0595) (rather than C) is preferred (296). — For 
reaction of C with phenanthrene (1:7240) + AICI3 in CS 2 (297) {29S) or in nitrobenzene 
(29S) see indie, refs.] 

With heterocyclic parent nuclei. The behavior of C with furan (1:8015) in the pres, of 
Friedel-Crafts cat. has apparently not been reported [however, the prod, to be expected, 
viz., phenyl a-furyl ketone [Beil. XVII-348, XVII r (18G)), b p. 2S5° at 759 mm. {299), 
186° at 40 mm. {299), 164° at 19 mm. {299), Di° = 1.1732 {300), D\l = 1.1839 (299), 
nr? - 1-6055 (299), 1.5798 (300), has been obtd. (49% yield (301)) from benzoic anhydride 
(1:0595) with furan (1:8015) + SnClj in CjHj, and from furoyl chloride (3:8515) with 
C«Hfi in pres, of AlClj (299).] 

[C with thiophene in pres, of AICI 3 (302), SnCl* (303) (304), P 2 0 6 (305), or a-thicnyl- 
mercuric chloride {306) cf. (307) {30S) gives (yields: 89-90% {302), 82.5% {304)) phenyl 
a-thienyl ketone [Beil. XVII-348, XVIIi-(187)], m.p. 56° (305) (307), 55.5-56° (306), 
55-56° {302), 55° (303) {304).] 
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Behavior of C with Organic Hrmtoxyn Cqmpo uma 

C with organic OH or SH compounds (or their metallic salts) gives in general the cor- 
responding benzoates. With phenols, however, there is also the additional possibility 
(according to the conditions employed) of either direet nuclear benzoylation or Fries rear- 
rangement of the be&zoate esters to give phenolic ketone3. 

Esterification of alcohols or phenols with C m presence of aqueous alkali comprises a 
general procedure first discovered by Lessen (309) and later developed and extended by 
Schotten, Baumann, and others. The reaction is not restricted to the use of benzoyl 
chloride but covers acid halides in general, e g , acetyl chloride, p*mtrobenzoyl chloride, 
3,5-dini fcrobenzoyl chloride, benzenesulfonyl chloride, etc 

For detailed quantitative study of the influence of conditions on the Schotten-Baumaim 
reaction see (310); for study of its application to p-nitrobenzoyl chloride (311) or of 3,5- 
dmitrobcnzoyl chloride (312) in the derivatization of alcohols in dilute aqueous solution 
gee rndic. refs.; for study of substitution of the acyl halide by the corresponding anhydride 
see (313). 

Note that in general the yield of ester is improved by use of low temperature (G°-25°) 
(310), by use of relatively concentrated solutions of both the hydroxyl compound and the 
alkali (310), and sometimes by additions of NaOAc or other salts. (311). 

With monohydric alcohols. C with monohydne ales, gives the corresponding alkyl 
benzoates. 

(E.g., C with MeOH (1 6120) gives methyl benzoate (1.3580), b.p. 199.6°, m.p. -12.5* 
(for study of rate of reaction at 0 ° and 25° see (18)). — 6 with EtOH (1 : 6130) gives ethyl 
benzoate (1 ’3721), b p. 213.2°, m p. —34-2° (for study of rate of esterification at 0° (17) 
or at 25° in various solvents (314) see mdic. refs. — C with n-PrOH (1 • 6150) gives n-propyl 
benzoate (3:3917), b.p. 231°. — C with isopropyl ale. (1.6135) gives isopropyl benzoate 
(1:3766), bp. 218.5° (for study of rate of esterification at 25° (6) or at 30° (11) (315) 
sec indie, refs ).] * 

I& with n-BuOH (1 6180) gives «-butyl benzoate (1 -4104), b.p. 250.3°, m.p. —22.4°. — 
0 with isobutyl ale (1:6165) gives isobutyl benzoate (1.4006), b p 242,2° cor. — C with 
seC'BuOH (1:6155) gives (yields. 75% (310), 66% (317), 20% (318)) acc-buiy! benzoate 
(Beil. JX-112, IXi-(63)J, b.p. 234 5-235 5° cor. at 757 mm. (317), 148-151° at 50 mm. (317), 
115-117° at 20° (319), 112-116° at 14 mm (318), = 0 9045 (317), nf> u = 1,4933 (319). 

— C with ter-BuOH (1 : 6140) in pres, of pyridine gives (yields 86% (320), 80% (321 ) (322)) 
t<r-butyl benzoate (Beil. IX*- (64)), b.p. 112° at 18 mm. (3 21), 91-92° at 8 mm. (323), 
91.3° at 7.5 mm. (320), 96° at 2 mm. (322); ti? = 0.9928 (322); ug « 1.4896 (322) (321), 
nf? « 1.4910 (320).) 

[C with n-AraOH (1:6205) gives n-amyl benzoate (Beil. IXi-(64)], b.p. 138-139° at 15 
mm (316), 137-138° at 15 nun. (324). —C with isoamyl ale. (1:6200) gives isoamyl 
benzoate (1:4166), b.p. 262.3° cor. at 760 mm. — G with neopentyl 'ale. (1:5812) gives 
(325) neopentyl benzoate, b.p. 235-237° at 740 mm., 110-111° at 10 mm., Djf = 0.9817, 
n|i « 1.4875 (325).) 

0 reacts with other alcohols and thiols similarly, but details cannot be tabulated here. 

With phenols. C can react with phenols in cither or both of two modes; on one hand 
it can benzoylate the phenolic OH yielding the corresponding phenol benzoates (a list of 
the melting points of 88 phenols of Order 1 is given on page 638 of Vol. 1 of this series (326); 
for Study of effect of structure on rate of benzoylation of various monohydric phenols see 
(329)); on the other hand C may under certain conditions effect the direct nuclear benzoyla- 
tion of phenols. Since the phenolic ketones thus formed may also be more or less readily 
obtained by catalyzed rearrangement of the phenol benzoates, the chemistry of the phenol 
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benzoates and their rearrangement products is so voluminous that it cannot here be given 
detailed discussion. [For extensive reviews of the Fries rearrangement (327) (328) of phenol 
esters (including the benzoates) see indie, refs.] 

With enols (or their metallic derivatives). With methyl acctoaedate. [C with the Na 
enolate of methyl acctoacctatc (1:1705) gives (330) methyl a-bcnzoylacctoacctate, b.p. 
136-137° at 2 mm. (corresp. Cu enolate, blue-green ndls. from dioxane, m.p. 22G-228*; 
corrcsp. semicarbazonc, prepd. by indirect means, m.p. 1GG° (331)).] 

.With ethyl acetoacdate. (C with the Na enolate of ethyl acetoacetate (1:1710) gives 
(yields: 74.8% (332), G7% (333), 63-75% (334) cf. (335) (337) ethyl a-benzoylacetoacetate 
(Beil. X-817, Xi*(39G)], b.p. 202° at 50 mm. (335), 177-181° at 20 mm. (334), 175-176° si. 
dec. at 12 mm. (337), 169° si. dec. at 11 mm. (33S), 105-167° at 10 mm. (333) (corresp. Cu 
enolate, m.p. 224°*(33G), 221-222° (339)). Note that this prod, upon cleavage of the 
acetyl group, eg, with aq. NH<OH + NH4CI, gives (77-78% yield (334)) (332) ethyl 
benzoylacetatc (1:1778), for alternative prepn. of which sec (340). — Note, however, that 
two forms of the isomeric ethyl O-benzoylacctoacetato arc known (341); a Hq. form, bp. 
153-155° at 3 mm., prepd. from ethyl acctoacetato (1:1710) with C + pyridine,, and a 
solid form, m.p. 42°, prepd. from the Cu enolate of ethyl acctoacetato (1 : 1710) with C in 
ether (for much further detail seo (341)).] 

With acetylacdone. [0 with the Na enolate (342) or IC enolate (343) of acetylacetone 
(1:1700) in ether gives (50% yield (343)) C-bcnzoylacctylacctono (a-benzoyl-a-acctyl- 
acctonc) (Beil. VII-805, VII l -(474)], m.p. 35° (342), 34-35° (343), b.p. 107“ at 22 mm. (342), 
accompanied by somo of the higher-melting form, m.p. 103° (342), 102-103° (343), of its 
benzoate [Beil. IX-15G]; noto that the lower-melting form, m.p. GG-67 0 (344), is obtd. from 
a-bcnzoyl-a-acctylacctono_ (above) With C in pyridine (344).] 

With bcnzoylacdone. [C with Na enolato of bcnzoylacctono (1:1450) under various 
conditions gives (345) (346) (347) cf. (348) a,a-dibcnzoyIacctonc (Beil. VII-872, VIIi-(480)] 
(q.v. for constants of various enol and keto forms) and/or the corrcsp. benzoate IBcil. 
IX-157], m.p. 87-88° (349).] 

TFM dibenzoylmdhane. [0 with Na enolato of dibenzoylmcthanc (l : 1480) gives (45% 
yield (350)) (351) (352) (353) tribenzoylmcthanc [Beil. VII-877, VIIi-(485)I (q.v. for 
constants of various forms) and/or tho corresp. benzoate [Beil. IX-15S], m.p. 121-122° 
(351).] 

' BEHAVIOn 07 C WITH ETHERS 

With aliphatic ethers. Acyl chlorides with aliphatic ethers do not react even at elevated 
temperatures (354) although acid bromides (e.g., acetyl bromido (355)) or acyl iodidc3 
(c.g., benzoyl iodide (35G)) aro able to effect cleavago into alkyl halides and alkyl esters. 
However, when acyl chlorides aro heated with aliphatic ethers in tho presence of certain 
mctallio salts, cleavage of the ethers is more or less readily effected. Although the topic 
cannot hero be pursued exhaustively, several examples aro cited in tho following text. 

[C with diethyl ether (1:0110) on htg. in pres, of ZnCl 2 (354) (357) (358) (359) (3C0), 
SnCL (358), ZrCU (358), TiCl 4 (358) (302), SbCl 8 (358), FeCl 3 (358) (301), AlCIj (35S) (302), 
or SbClj (358) gives ethyl benzoate (1:3721); note, however, that uso of BFj, CuCh, and 
SnCl 2 gives only traces whilo SiCU, PClj, PCI5, BClj, AsClj, or MgCb achieves no cleavago 
(358) of tho ether. Noto that by extension of the ZnCl 2 method to use of 3,6-dinitrobcnzoyl 
chlorido a procedure for tho identif. of ethers as the corrcsp. alkyl 3,5-dinitrobcnzoates 
has’ been described* (363) cf. (364).] 

With phenol ethers. With phenol ethers whero no phenolic OH remains to interfere, 
0 reacts in the prea. of suitable cat. in the Friedel-Crafts sense. Although tho topic cannot 
here be pursued exhaustively, several examples are cited in tho following text. 1 
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[C with methyl phenyl ether (anisole) (1:7445) 4- A1C1? in CSj solution (81% yield (365)) 
{366} {367} cf. (368) (360) or without other solvent (369) gives mainly p-anisyl phenyl 
ketone (p-methoxybenzophenone) (1:5170), m p. 62° {366} {367} (370), 61-62° (365} (369), 
61° (371), b.p. 354-355° at 729 mm. {371}; this prod, is accompanied by some oanisyl 
phenyl ketone (e-metboxybenzophenone) (1:5142), m.p. 39°, which is separable from the 
main prod, only by repeated recrystallization from igr. (b.p. 40-60°) and ale. (369J.J 

{C with ethyl phenyl ether (phenetole) (l . 7485) -f AlCIj in CSj solo, (yields: 83% (372), 
73% (374)) (369) (366} {373} or without other solvent (369} gives mainly p-phenetyl phenyl 
ketone (p-ethoxybenzophenone) {Beil. VIII-159, VIIIi-(589)J, m.p. 47-48° (374), 47° (369) 
(372}, 46.5° (373), 38-39° {366), b.p. 245-250° at 25 mm. {374), 227° at 21 mm. (373}, 
215-225° at 15 rom. {373} (corresp. oxime, m.p. 135-136° {374}), accompanied by some 
o-phenetyl phenyl ketone (o-ethoxybenzophenone) which (although not further charac- 
terized) is liq. and readily separable.) 

(6 with diphenyl ether (1:7125) -f AlCIj in CSz (375) {376} (374), or C with diphenyl 
ether (1:7125) 4* HgClj at 150-160° (377) (27% yield), or C with phenyl 4-chloromercuri- 
phenyl ether at 150° (377), gives (yields: 97% (375), 95% (374), 70% (377)) p-pbenoxy- 
benzopbenone (Beil. VIII-159], m.p. 71° cor. (375), 70-71° (374), 66° {377} (corresp. oxime, 
m.p. 124° (374}); for further benzoylation of this prod, to bis- (p-benzoylphenyl) ether, 
m.p. 163-161°, see (376).} 

(0 with methyl ar-naphthyl ether (1:7630) 4- AlCIj in CSj (378) or in nitrobenzene (379) 
gives (84% j-ield (379)) 4-benzoyl-l-roethoxynaphthaIene, m.p. 82-83° (378), 81-82° (379); 
for high-press, hydrogenation of this prod, giving (84-86% yield) 4-benzyl-l-methoxy- 
naphtbalene, m.p. 83-84°, see (379). — C with methyl /J-naphthyl ether (1 :7180) 4- AlCIj 
in CS2 gives (85% yield (3S0)) l-benzoyl-2-methoxynaphthalene, m.p. 125° cor.j note 
that use of 1,1,2,2-tetrachloroetbane as solvent is much less satisfactory (381). — C with 
ethyl a-naphthyl ether (1:7635) 4- AlCIj in CSj gives (366) (382) 4-benzoyl-I-ethoxy- 
naphthalenc [Beil. VIII-207, VIIIi-(5S6)l, m.p. 74-75° {366), accompanied (383) by some 
4-benzoylnaphthol-l and other products. — The presumably analogous reaction of C 
with ethyl d-naphthyl ether (1 : 7135) 4- AlCIj appears not to have been studied, and the 
expected l-benzoyl-2-ethoxynapbthaIene is unreported. J 


Behavior of C with Acids (or Their Salts) 

With sodium formate. [C with NaOOCH on htg. (384) gives BzOH (1:0715), CO, 4- 
HCi.] 

With acetic acid. [C with AcOH (1 : 1010) refluxed in pres, of charcoal (385), or in pres, 
of a tertiary base (386) even at ord. temp., or 0 with NaOAc on warming (3S7) cf. {388} 
(389) gives the mixed anhydride, CHj.CO.O.CO.CjHj (Beil. IX-163], accompanied by 
various other products. Note, however, that C with AcOH (1:1010) at 100° for 3 hra. 
gives (70% yield (147)) acetyl chloride (3:70G5) while C with Ac*0 (1:1015) at 100° for 
1 hr. gives (77% yield (147)) acetyl chloride (3:7065) accompanied by benzoic anhydride 
(1:0595). For prepn. of acetic-benzoic anhydride by other means, e.g., from benzoic acid 
(1:0715) with ketene (390), and for 6tudy of its use in Fnedel-Cra/ts type reactions (391), 
see indie, refs.) 

With benzoic acid. [C with benzoic acid (1 :0715) in s t. at 160-200° for 12 hra. (392), 
or at 220° under reduced pres. (397), or with pyridine (389} (393), or 6 with NaOBz 
shaken with aq. (39-1) or htd. at 130° (395), gives benzoic anhydride (1:0595), m.p. 42°, 
b.p. 360°; for other modes of forarn. of this prod, from 0 see above under behavior of 0 
with various inorganic salts; for prepn. (72-74% yield) of benzoic anhydride (1:0595) 
from benzoic acid (1 :07I5) by use of acetic anhydride (1 : 1015) see (396}.J 
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With HCN. 1C with dry ‘ ; ■ -*withHgCN 

{400} (401) {403} (404), AgC’- . 1 • 1 -65% (12)) 

benzoyl cyanide (phenylgly ■ ■ V \ ■ ■34° (401 }, 

32.5-34° (403), 32-33° (12), b.p. 208-209° at 745 mm. (12), 207-210° (402), 206-20S 0 (404), 
123° at 42 mm. (401), 99° at 19 mm. (405). Note that by tho HCN /pyridine method 
(398) (399) (400) or by reaction of C with aq. KCN (402) dimeric benzoyl cyanide (Beil. 
XIX-362], m.p. 99-100° (402), 95-9G° (40G), is also formed; further that benzoyl bromide 
with AgCN gives (402) a trimeric benzoyl cyanide, m.p. 195°.] 

With cyanate or thiocyanate salts. (0 with K cyanate (407), KSCN (408), or N1LSCN 
(409) gives benzonitrile (Beil. IX-275, IXr(121)], b.p. 191.3° at 700 mm., but 0 with 
Pb(SCN)j at 160° (410), at 120° (413), or refluxed in CgHg (411) (412) gives benzoyl iso- 
thiocyanate [Beil. IX-222, IXi-107], b.p. 119° at 10 mm. (412), D\ 8 Z = 1.2142 (412), 
nil 3 = L6382 (412).] 

Behavior of 0 wi-rn Organic Nitrogen Compounds 
C reacts with primary and secondary amines to replace one of the amino hydrogen atoms 
by tho benzoyl radical. The molecule of HC1 thus split out will, of course, convert a 
second molecule of amino to its hydrochloride. In order to avoid this waste of amine, the 
benzoylation may be effected in the prcsenco of aqueous alkali (Schottcn-Baumann reaction) 
or of pyridine (Einhorn reaction). Since the number of amino compounds which undergoes 
benzoylation is legion, tho present text will be restricted to a relatively few important cases. 

With aliphatic primary amines. [C with aq. CH3NH2 (414) in pres, of alk. (415) gives 
N-methylbcnzamidc [Beil. IX-201, IXr(97)l, cryBt. from ale. (416), aq. (417), or Igr./CgHi 
(418), m.p. 82° (416), 80-81° (418) (419), 79.8° (417), 79° (414), 78° (415), b.p. 291° at 765 
mm. (419), 167° at 11 mm. (420). — C with aq. QiHgNTh (414) gives N-cthylbenzamidc 
[Beil. IX-202, IXi-( 97)], ndls. from aq., m.p. 71° (419), 70° (421), 09° (417), 68-69° (414), 
67° (420), b.p. 285° at 745 mm. (419). — 0 with n-CjHrNIH presumably yields iV-(n- 
propyl)benzamido [Beil. 1X-203, IXi-(97)], cryst. from ale. or CgHg, m.p. 84.5° (419). 
83° (422), b.p. 294-295° si. dec. (422), but this product has been reported only by other 
methods (419) (422). — C with 71-C4H9NH2 presumably gives N- (n-butyl)benzamide but 
this product haS been characterized only as an oil cf. (423). — C with isobutylaminc + ®<1- 
NaOH (416) cf. (424) gives JV-(isobutyl)bcnzamide [B'’ 11 T X- /<V7 " trnTt> 

CHCla, ale., or Igr.), m.p. 57-58° (416), 57° (419), 55' 

at 760 mm. (419), 173-178° at 13 mm. (416). — 0 

butyl)benzamide but the d, 1-form of this product is unreported; note that its dextrorotatory 
form has been reported as m.p. 92° (425) or 86-88° (420); tho lcvorotatory form as m.p- 
88-89° (425). — C with ter-CJ^NHj in ether (427) (428) gives N-(ier-butyl)benzamide 
[Beil. IX r (97)], ndls. from ether/CgHg, m.p. 136.5° (428), 135.5° (427), 134-135° (429), 
134° (430). Note that dibcnzoylation docs not occur and that N-methyldibcnzamido 
[Beil. IXi-(104), m.p. 94-95° (435), and N-ethyldibenzamide [Beil. IX-214J, m.p. 101-102° 
(436), have been prepared only by indirect means.] 

With aliphatic secondary amines. [0 with (CHg^NH in ether (431), in aq. (414), or 
in aq. NaOH (405) gives N,N-dimethylbcnzamidc [Beil. IX-201, IXi-(97)], cryst. from 
CS2/pet. ether (405), m.p. 43° (405), 41-42° (431), 41° (414), b.p. 272-273° '(420), 265- 
266° (432), 132-133° at 15 mm. (432). — C with (CaHOzNII in ether (431) gives N,N- 
diethylbenzamide [Beil. IX-202], liquid, b.p. 280-282° cor. (431), 278-282° (433), 173-175° 
at 35 mm. (434). — Note that the analogous 77,N-dialkylbcnzamides to be expected from 
reaction of C with di-n-propylamine, di-isopropylamine, di-n-butylaminc, di-isobutylanune, 
di-see-butylamine, and di-ter-butylamine have not been characterized.] 

With aromatic primary amines. See belowjmder ®’s. 



835 


LIQUIDS WITH Df° > 1 15 


3:6340 


With aromatic secondary amines. C with aromatic secondary amines gives the cor- 
responding iV-benzoyl denvatives but note that these same products are frequently also 
obtained by reaction of C with the appropriate tertiary amines. 

10 with N-xsethylamlme (437), or 6 with N, Af-dimetby lamline at 190® {438}, give8 N- 
benzoyl-JV-methylamline (A^methylbeozanikde) {Bed. XII-2S9J, scales from Igr., m.p. 63® 
{43$), 59° {437}, b.p. 331-332® (439) — G with A r -ethylamline (not actually reported) 
or C with N,N-d iethylamlme at 200® (438} gives AMbenzoyhN-ethylaniline (fV-ethylbenzan- 
iUde) [Beil. XII-270], cryst. from ether + Igr., m.p. 54® {440}, 52® {441 1, 60° {438}.} 
fC with AT-methyl-o-toIuidmc should yield W-benzoybiV-methyl-o-toluidine (A r -Tnelhyl- 
benzo-o-toluidide) {Beil. XII-796}, pr. from eiher/lgr , m.p. 65-66®, and C with jY-ethyl-o- 
toluidine should yield N-benzoyl-N-ethyl-o-toluidine (jV-ctbyl-benzo-o-toluidide) {Beil, 
XII-796}, pr. from ether/lgr., m.p 71-72®, but both these products have been reported 
only by indirect means {442} — The analogous products to be expected from 6 with 
iV-mcthyl (or W-ethyi}-m-toIuidme, or C with A'-methyl (or A J -ethyI)-p-toIuidme, have 
not been characterized in the literature-} 

[C with N-methyl-or-naphthylamme should yield A-ben z oy ]-N -methy 1-a-na phthylamkse 
[Beil. XH-1234], cryst. from CgHj/lgr , m p 121®, but this prod has actually been reported 
only from C with A^N-dimethyl-or-naphthylamine at 176-190® (438J. — Similarly, 6 with 
A r -me£hyi-0-naphthyIamme -f aq alk yields (443) A r -benzoyl-A r -methyl-^-naphthyl«mine 
[Beil. XII-1287, Xllr (539)], ndla from pet. eth., m p. 84° {443); this prod is also claimed 
<438) from N,N-dimetbyl-£Pnaphthylamme at 170-1S0® but the mp. of 169® is not in 
accord with the later work under mild conditions and presumably represents an isomeric 
material. — The analogous benzoyl derivatives of iV-ethyl-a-naphlhylamme and of N-. 
ethyl-jS-naphthylamme are unreported } 

[0 with diphenylamine on warming (444} in ether sola. {445} gives JV-benzoyldiphenyl- 
araine (N’.A’-diphenylbenzamide) {Beil. XI I -270, XII r (201)j, cryst. from file,, m.p. 180° 
{435}, 179-180® {416), 177® (447} ] 

C with heterocyclic secondary amines. C with piperidine {Beil XX-6, XX i- (5)} directly 
1536} or better in aq, NaOH {537} (538) (539) gives (87-91% yield {537» N-benzoyl- 
pipendme [Beil. XX-46, XXi-(15)J, m.p. 49® (540), 48® (538), 44® (537); b.p. 320-321® (541), 
240-244® at 130 mm. (537}, 195° at 25 mm {Ml), 180-184° at 20 mm <537), 172-174® at 
12 mm. (537); not volatile with 6teara (538} . [Note that this prod, with PBr* {5-12} {5-13} 
{544) (545) {54D), with PBrj ■+■ Brj (547), or with PClj 4- Brj {548) comprises an important 
method of preparation of pentamethylene dibromide (l,5-dibromopentane).J 
C with rnorpholme [Beil. XXVII-5} in ether gives {549} fZ-benzoylmorpholine, eas. so!, 
aq.j, pr. from dry ether, m p. 74-75® (549). 

C with aromatic diamines. [C with o-phenylenediamme {Beil. XII 1-6, XHIi-(5)} Jn 
aq. NaOH (448), or C with o-phenylcnediamme hydrochloride in aq sola. (449), gives 
Af,A r '-dibenzoyl-o-pbenylenediamine [Bed. X1I1-21, XIlIj-(8)S, ndla. from AcOH, m.p, 301® 
{450}, about 300“ dec. {451} — Note that this prod, on htg. above m p (450J, or on htg. 
with cone. HC1 ins t. at 200® {449}, gives 2-phenylbcmimidazole {Beil. XXIII-230, XXIHj- 
(61)}, m.p. variously reported around 290®, which latter, although stable toward C at 260® 
{452}, yet with C 4- aq. NaOH m cold {450} reverts to A^iV'-diberuoyl-o-phenylenediamine 
(above). — Note that IV-bemzoyl-o-phenylcnediainin.e [Bed. XIIl-20, XlTIj-(8)], m.p. 140® 
(453), has been reported only by indirect means {453} {454); on htg. 2 hrs. at 140® followed 
by a few minutes at 2S0® {455} it gives 2-phenylbcnzimidazoIe (see above). • — Note finally 
that 1-benzoylbenzimidazole [Beil XXIll-133, XXIlti-(35)l, m.p. 93-94® {456}, 91-92° 
(450), on htg, with 0 (457), or benzimidazole itself with 0 + aq. NaOH (450), both give 
X,A r Mibeazoj'l' 0 -phenyfenediamme (above).} 

1C with hydrochloride of jn-phenylenetliamme [Beil. XI 11-33, XIIIj-(lO)] on htg. gives 
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(458) iV.iV'-dibenzoyl-m-phenylenediaimnQ {Beil. XIII-46], ndls. from AcOH, m.p. 240° 
(458) (460); for behavior of this prod, with PCI5 see (459). — Note that X-ben2oyl-?n- 
phenylenediamine (benz-m-aminoanilide) [Beil. XIII-46], m.p. 125°, has been reported 
only by indirect means (461) (462) (464).] 

[C with p-phenylcnediamine [Beil. XIII-61, XIIIi-(18)] -f- aq. NaOH (448) cf. (463) 
gives NjN'-dibenzoyl-p-phenylenediamine [Beil. XIII-98], m.p. above 300° (44S) cf. (400); 
for behavior of this prod, with PCls see (459). — Note that N-benzoyl-p-pbenylenediamine 
(benz-p-aminoamlide) [Beil. XIII-98, XIIIi-(31)], m.p. 128° (452) (464), has been reported 
only by indirect means (452) (464).] 

C with aminophenols. C with o-aminophenol [Beil. XIII-354, XIIIi-(lOS)] gives ac- 
cording to circumstances one of the two possible monobenzoyl derivatives, viz., o-(benzoyl- 
amino) phenol [Beil. XIII-372, XIIIi-(US)] (or its ring-closure product, 2-phenyIbenzoxa- 
zole-1,3 [Beil. XXVI 1-72, XXVIIi-(235)]), or the dibcnzoyl derivative, viz., o-benzoylamino- 
phenyl benzoate [Beil. XIII-373], as more fully described below. Note, however, that the 
other monobenzoyl derivative of o-aminophenol, viz., O-b cnzoyl-o-ami nophenol or 0- 
aminophenyl benzoate, known only as its hydrochloride, m.p. 149° (465), has been prepared 
only by indirect means (465) viz., from 0,N-(dibenzoyl)-o-aminophenoI, and on heating, 
or even on rccrystn., loses HC1 giving (465) 2-phenylbenzoxnzolc-l,3. 

[C (1 mole) with o-aminophcnol (2 moles) in dry ether (466) gives o-(benzoylamino)- 
phenol (N-benzoyl-o-aminophenol), tbls. from MeOH (465), lfts. from CgHj, m.p. 169-171° 
u.c. (465), 169° (467), 167° (468) (corresp. acetate, m.p. abt. 140° (469) cf. (470); corresp. 
benzoate, m.p. 182° (470) (also below); corresp. benzencsulfonatc, m.p. 90.5-91.0 (471)). — 
Note that this prod, on htg. above m.p. loses H 2 0 with ring closure yielding (468) 2-phenyl- 
benzoxazole-1,3, m.p. 103° (sec below). — Note also that o-(benzoylamino)phenyl benzoate 
(above) with C in nitrobenzene refluxed 12 hrs. gives (479) o-(dibenzoylamino)phenyl 
benzoate, m.p. 170.5-171.5° (479).] 

[C with o-aminophenol on warming, followed by distn. of reaction product (472), or C 
with o-aminophenol hydrochloride (468) (473) gives 2-phenyIbcnzoxazolc-l,3, ndls. from 
dil. ale., lfts. from dU. HC1 or dil. H 2 SO<, m.p. 103° (468) (472) (473) (474), volatile with 
steam, b.p. 314-317° (472) (corresp. B.PkOH, m.p. 104° (477), corresp. Mel quaternary 
salt, m.p. 196° dec. (478)).] 

[0 (2 pts.) with o-aminophenol in aq. NaOH (448) or in pyridine + CHClj (465), or O 
with o-aminophenol hydrochloride in CgHg at 100° (468), or C + aq. NaOH with o-forznyl- 
aminophenol (480), o-(acetylamino)phenol (481), or o-(benzoylamino)phenol (467), gives 
0,JV-dibenzoyl-o-aminophenoI (o-benzoylaminophenyl benzoate), ndls. from ale. (480) or 
EtOAc (465), m.p. 185° (467), 183-184.5° (480), 182-183° (482), 181-182° (476), 180° (481), 
179° u.c. (465). — Note that this prod, on boilg. with aq. BaCOu (468) or for 2 days with 
ale. HC1 (483) hydrolyzes at the ester leakage giving o-(benzoylamino)phenol, m.p. 169 
(above).] 

[C with m-aminophcnol [Beil. XIII-401, XIIIi-(128)] In pyridine + ether (484) cf. (485) 
gives m- (benzoylamino)phenol [Beil. XIII-416], ndls. from toluene, m.p. 174° (485) (486), 
173° (484). — • Note that the isomeric O-benzoyl-m-aminophenol (m-aminophenyl benzoate) 
is unreported. — 0 with m-aminophenol in aq. NaOH gives (486) 0,N-dibcnzoyl-f n * anlino " 
phenol (m-(benzoylamino) phenyl benzoate) [Beil. XIII-416], pr. from CgHe or scales 
from abs. ale., m.p. 153° (486); this product with boilg. ale. KOH splits at the ester linkage 
giving (486) m-(bcnzoylammo)phenol (above), m.p. 174°.] 

[0 with p-aminophenol [Beil. XIII-427, XIII r (143)1 »n aq- NaOH (487), in pyridino (488), 
in ale. (489), or in ether + aq. NaOH (490) gives p-(benzoylamino)phcnol (N-benzoy -P~ 
aminophenol) [Beil. , XIII-4C9, XlIIi-(IG5)], cryst. from AcOH, m.p. 216-217° (487), 
214-215° (489) (for review of earlier confusion see (487)). — Note that the isomeric 0- 
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benzoyl-p-aminopbenol (p-aminophenyl benzoate) [Beil. XIII-440J, m.p. 153-154“ (491) 
(492), 148“ (465), has been reported only by indirect means. — C with p-aminophenol on 
htg. (472), or in aq. NaOH (448) (487) (488) or in pyridine (488), or C with p-aminophenol 
hydrochloride (489) gives t>,N-dibenzoyl-p-ammophenol (p-(benzoylamino)phcnyl benzoate) 
[Beil. XIII-470, XI IIi- (1 65) J, cryst. from MeOH, EtOH, AcOH, or xylene, m.p. 235° (487) 
(467), 233-234“ (489), 231° (472).) 

The acylation of aminophenols (especially of the ortho series) and the relationships of 
the various multiple and mixed acyl derivatives have been extensively studied by Raiford 
((493)— (511), inch), Nelson ((512)-(517), inch), and Bell (518) (519); the cited papers are 
arranged in chronological sequence for each worker. 

C with tertiary amines. C with certain tertiary amines especially in dry ether solution 
(520) forms addition products; these are presumably quaternary ammonium salts but have 
been very inadequately studied cf. (524). 

[C with MejN in ether at 0° or in CgH 5 at 80“ fails to react (525). — C with Et$N in 
dry ether gives an immediate ppt. which increases on stdg. but appears to be a mixture of 
the expected addn. prod., C.EtgN, with triethylamine hydrochloride (520). — C with 
triamylamine in dry ether after stdg. 2 months yields (520) long needles, m.p. 117°, whose 
analysis is in accord with “ nearly pure ” addn. prod., C.fCjHnlaN.] 

[C with NjN-dimethylanilinc in dry ether in smilight gives gradually hygroscopic crystals 
probably comprising the expected addn, prod., C.CgHijN, (520). — G with A^N-diethylani- 
linc in dry ether gives (520) a crystn. prod, containing 71% of the expected C.C 10 H 15 N.) 

[C with pyridine in dry ether gives (520) a ppt. apparently contg. only 31% of the ex- 
pected addn. prod., C.CgHgN. — C with pyridine in CgH« gives (521) pyridine hydro- 
chloride, m.p. 144°. — For study of C with pyridine in pres, of Zn dust giving the free 
radical N-benzoylpyridinium see (522); for study of C with pyridine 4- N.N-dimethylani- 
line + Cu powder at 100“ for 5 hrs. giving 4-(p-dimethylaminophcnyI)pyridme see (523).) 

Note that G with pyridine in pres, of various inorganic salts gives benzoic anhydride; for 
further details see text above under behavior of C with miscellaneous inorganic salts. 

C with aiylhydrazines. C (1 mole) with phenylhydrazine (2 moles) [Beil. XV-G7, XVj- 
(23)| in dry ether gives (526) N'-bcnzoyl-N-phenylhydrazinc (also known as sym.-bcnzoyI- 
phenylhydrazinc or 0-bcnzoyIphenyIhydrazinc) [Beil. XV-255, XVi-(G7)), pr. from ale., 
m.p. 168° (526) (527). [Note that the isomeric W-benzoyl-N-phenylhydrazine (also known 
as asym.-bcnzoyl-phenylhydrazine or a-benzoyl-phcnylhydrazine) [Beil. XV-250, XVj-(65)J, 
m.p. 70°, has been obtained only by indirect means, c.g., from C with sodio-phenylhydrazine 
(528) or from JV-chlorobenzanilide with NaNIH (529). However, C with phenylhydrazine 
hydrochloride in boilg. CgH® (530) (531), or C with dry K phcnylhydrazinc-0-suIfonatC on 
htg. (520), or C with o-bcnzoyl-phenylhydrazinc in ether (532), or 0 with 0-bcnzoyl- 
phenylhydrazine on htg. (526), gives N, N'-dibe n z oy l-N-ph c ny ] hyd raz i n c (also called a,0- 
dibcnzoyl-phcnylhydrazine) [Beil. XV-261, XVi-(CS)], pr. from ale., m.p. 177-178° (520) 
(530); note that this prod, on hydrolysis with ale. NaOH gives (533) /9-bcnzoyI-phcnyl- 
hydrazine (above ).J 

C with p-nitrophenylhydrazine [Beil. XV-468, XVi-(130)] presumably gives N'-bcnzoyl- 
AT-(p-nitrophcnyl)-hydrazine [Beil- XV-479, XV^JHO)], ndb. from ale., m.p. 193“ (634), 
although this prod, is actually reported (53-1) only from benzoic anhydride (1 :0595) with 
p-nitro-phenylhydrazmc. 

0 with 2,4*dimtrophenylhydrA2ine [Beil. XV-4S9, XVr(14G)[ in ale. suspension on 
warming gives (535) N'-bcnzoyl-N-(2,4-dinitrophcnyl)-hydrazinc [Beil. XV-492], or.-red 
Ifts. from ale., m.p. 206-207“ (535). 

fc.with diazometbane. [0 added slowly to excess CIIjNj In ether at 0“ gives (550) (551) 
(552) (553) w-diazoacctopbcnonc [Beil. VII-3G2, XXIV-142); thb product may be caused 
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to undergo the Wolff rearrangement giving {554} phenylacetoacetic acid derivs. (e.g., amide 
or anilide (554)), or may be caused to react with HC1 to give pbenacyl chloride (3:1212): 
for comprehensive survey and review of the behavior of acyl halides with diazomethane 
see {555}.] 

C with miscellaneous nitrogen compounds. [For studies on the behavior of C with 
indigo see {556} {557} {558} {559} (560) {561} {562} (563}.J 


Behavior op C with Organometallic Compounds 

Behavior of C with Grignard reagents. C with excess RMgX compounds in ether 
reacts in general to give the corresponding tertiary alcohols. Although extensive discussion 
of this reaction is manifestly infeasible here, the following examples are cited. 

_ [C with excess MeMgl gives {564} dxmethyl-phenyl-carbinol [Beil. VI-506, YIs-(477)]. — 
C with EtMgl gives (93% yield {565}) diethyl-phenyl-carbinol [Beil. VI-548, VTi-(269), 
VI~(506)J. — C with n-PrMgBr gives (81% yield (565)) di-n-propyl-phenyl-carbinol 
[Beil. VIi-(273), VT2-(513)J. — C with CfiH 5 MgBr as directed gives (91.5% yield (565)) 
triphenylcarbinol [Beil. VI-713, VIi-(349), VL-(6S6)] (1:5985) accompanied by (7% yield 
{565}) biphenyl (1:7175) ; for study of limiting reaction of C with CjHsMgBr to formation 
of diphenyl ketone (benzophenone) (1:5150) see (566); note also that C with CgHsMgBr 
in presence of C 0 CI 2 takes a different course yielding {567} benzoic acid, ethyl benzoate, 
biphenyl, benzophenone, phenylbenzoin, tetraphenylethylene oxide, and stilbene dibenz- 
oate.] 

[For interference of C with the Gilman color test for RMgX compounds see (568}.] 

[For study of relative reactivity of C as compared with various other organic compounds 
in competition for C 6 H 5 MgBr see {569} J 

Behavior of C with other miscellaneous organometallic compounds. Tins topic cannot 
be treated extensively, but the following examples, mainly from the recent literature, will 
serve as lead references. 

[C with CeHsLi gives {570} no benzophenone and only 42% yield triphenylcarbinol 
(1:59S5). — C with Na phenylacetylene {571} (572) or Ag phenylacetylene {572} gives 
(74% yield (571}) phenyl phenylethynyl ketone (benzoyl-phenylacetylene) [Beil. VH-493, 
VHi-(275)M 

[C + EtCu_{573) in ether gives (22% yield (573)) ethyl phenyl ketone (propiophenone) 
(1 :5525). — C with CeH 5 Cu {573} in ether gives (55% yield (573)) benzophenone (1 : 5150).] 

[C + EtjHg gives (small yield (574)) propiophenone (1:5525). — C with (C&HsJjH? 
in CfiH 6 gives {575} benzophenone (1:5150). — C with excess di-p-tolyl mercury in CCU 
fails {576} to react.] 

[C with MejBe gives {577} dimethyl-phenyl-carbinol [Beil. VI-506, Vl2-(477)]. ^ 

with Me*Cd gives (85% yield (578)) methyl phenyl ketone (acetophenone) (1:5515). 

C with EUCd gives (50% yield (578)) ethyl phenyl ketone (propiophenone) (1:5525). 

C with (CsHsLCd gives (57% yield (578)) diphenyl ketone (bezophenone) (1:5150). "" 
C with Me»Zn gives (579) methyl phenyl ketone (acetophenone) (1:5515). — O with 
Et»Zn {580} (581) or withEtZnl {582} gives ethyl phenyl ketone (propiophenone) (1:5525)*] 

® Benzamide: ciyst^from hot aq., m.p. 130°. [For methods of prepn. see above text 
under behavior of C with various inorganic nitrogen compounds.] 

® Benzanilide: Ifts. from ale., m.p. 160°. [From C with aniline directly (583), in ether 
contg. dry KjCQj (584), in C$H6 (5S5), in toluene (586), in pyridine (or other tertian 
amines) {587}, in dil. aq. HCI (588), in AcOH/aq. NaOAc (5S9}, or aq. NaOH. — ■ Y° r 
study of rate of reaction of C with a ni li n e jn aq. at various temperatures 0-60° (590} # 
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in CjHg at 25® (591)_cf. (5S5), in hexane at 25® (592), or in CCI< at 25° (592) see indie, 
refs. — Note that G with aniline hydrochloride in boilg. C«H« gives almost quant 
yield (530) benzanilide.] 

<g> Benz-o-toluidide: ndls. from AcOEt/acetone, m.p. 145-146° (594) (595), 144.3- 
144 6° cor. (586), 142-143® (593), 142® (587). [From C with o-toluidine (593) (594) 
in pres, of dil. (4%) aq. NaOH (595), or in pyridine (or other tertiary bases) (75% 
yield (587) ), or in boilg. toluene (586 M 

@ Benz-m-toluidide: cryst. from dil ale , m.p. 126° (587), 124.3~124.7° cor. (586), 125 ® 
(596). (From C with m-toluidine (596) in pyridine (or other tertiary bases) (80% 
yield (587)) or in boilg toluene (586).} 

(g> Benz-p-toluidide: ndls. from ale., m.p. 158® (597), 157.7-158.2® cor. (586), 157° (587). 
(From C with p-toluidine (593) (599) in pyridine (or other tertiary bases) (85% yield 
(5S7)) or in boilg. toluene (586).) 

(g Benz-o-naphthalide: ndls from ale. or AcOH, m.p. 161-162® (600), 159-160° (601) 
cor. (60S), 159® (587), 156® (602), 155-156° (603). [From C with o-naphtHylamine 
(604) (602) in aq. NaOH (603), pyridine (or other tertiary bases) (80% yield (587)), 
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131-132° (605); t see indie, refs. — For behavior of C with a-naphthylamine in pres, of 
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® Benz-0-naphthalide: ndls. from C«H 6 or AcOH, m.p. 162-163° (609), 162° (587), 161° 
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AcOH/aq. NaOAc (5S9).] 

(§> Benzhydrazide: rap. 112° (See above text under behavior of C with various in- 

• organic nitrogen compounds, specifically with NH2.NH2J 

® 0-BenzoyIphenylhydrazine (N-Anihnobcnzhydrazide) . pr. from ale., m.p. 168°. 
[See above text under behavior of C with organic nitrogen compounds, specifically with 
arylhydrazines ] 

0-Benzoyl -0-nitrophenylhydrazine (N-(p-nitroanilino)benzhydrazide): ndls. from 

ale., m.p. 193°. Sec above text under behavior of C with organic nitrogen compounds, 
specifically with arylhydrazines. 

® 0-B enzoyl-2,4-dinitropb enylhydrazine (N-(2,4-dinitroanjIino)benzhydrazide): or.-red 
Ifts. from ale , m.p. 206-207°. [See above text under behavior of C with organic 
nitrogen compounds, specifically with arylhydrazines.] 
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3:G245 2,6-DICHLOROTOLUENE CH 3 CjHeCl* BciLV-290 

Vj— 
Vz*(23l) 


BJ 5 . MAP. 

200° at 770 mm. (1) 5° (2) (3) && = 1.2535 (6) 

199° at 761 m (2) 4-5° (6) 

198-200° at 760 mm. (3) 

197.7-198.1° at 760 mm. (4) 

190-198° at 756 mm. (5) 

194° at 745 mm. (6) 

82.5-82.8° at 15 mm. (4) 




847 


LIQUIDS WITH Dl° > 1.1J 


3:03*5-3:0255 


(For prepn. of C from 5-chloro-2-aminotoluenc [Beil. XII-S35] via diazotization and 
use of QiiCIi reaction (yield: S7.69o (1), 70% (3) (7)) (4) (6) (2) see indie, refs.; from K(l) 
or Na (5) salt of 2,5-dichlorotolucnesulfonic acid-0 by hydrolysis in cone. II*SO< with 
superheated steam see (1) (5); forformn. of C (together with other isomers) from toluene 
with Clj in pres, of FeCb or MoClj see (8), from o-chlorotolucno (3:8245) or m-chloro- 
toluene (3:S275) with Cl; in pres, of Al/IIg see (9).] 

[C with Cl; in pres, of Al/IIg yields (10) both 2,3,0-triclilorotoluenc (3:0025) and 2,4,5- 
tnchlorotoluene (3: 2100). J 

0 on mononitration in cold with mixt. of 1H pta. cone. IINOj ( D *= 1.4) and 3 pta. 
cone. H;PO| yields (3) (11) 2,5-dichloro-4-nitrotoluenc [Beil. V-332J, ndls- from ale. ■+■ 
ether, m.p. 50-51° (3); 0 on dinitration with mixt. of 7 pts. fumg. IINOj ( D « 1.5) and 
3}£ pts. cone. II;SOi at 100° yields (3) (11) 2,5-dichIoro-4,G-dinitrotolucnc (Beil. V-345], 
cryst. from AcOH, m.p. 100-101° (3). 

C on oxidn. with diL UNO, in s.t. at 120-150° gives (yield: 82% (7), G0% (2)) (3) (5) (C) 

2,5-dichloroben zoic acid (3:43-10), m.p. 151°. 

0 on sulfonation with fumg. II;SC>4 yields (1) (3) (12) 2,5-dichlorotoluencsulfonic acid-1 
(corrcsp. sulfonjl cldoridc, m.p. 43° (1) (12), corresp. sulfonamide, m.p. 101-192“ (1) 
(3) (I2». 

(For behavior of 0 with N'aOMc see (2) 1 

3:0243 (1) Wynne, J Chem. Soc Cl. 1019-1053 (1892). (2) do Crauw. Pee. Iran. ehim. 50, 773, 
783, 788 (1031) (3) Cohen, Dakin. J Chem Soc. 79, 1130-1131 (1901). (4) Kohlrausch, 

Stockmair, Ypdlanti, Monaleh G7, 90 (1035) (o) Turner. Wynne, J. Chem. Soc. 193C, 712. 

(6) Lcllmann, Klotz. dnn. 231, 318-319 (1885) (7) Feldman, Kopcliowitsch, Arch. Pharm. 

273.491 (1035). (8) Wynne. Proc Chem Soc 17, 11G (1901). (9) Itef 3, pp. 1117-1118. (10) 
Cohen. Dakin, J. Chem. Soc. 61, 1312 (1902). 

(11) Cohen, Dakin, J. Chem. Soc 81, 1347 (1902). (12) Silvester, Wynne, J. Chem. Soc. 1936, 
692. 

3:0255 o-CHLOROANISOLE C7II7OCI Beil. VI -184 

(o-Cldorophcnyl methyl ether) / ^Socilj VI x -( 09) 

N 6l VI;- (171) 

B.P. 

198.5- 190.5° (1) D4 5 - 1.18G5 (IS) n 2 J = 1.5433 (18) 

195-19G° (2) Di 2fl = 1.1078 (G) n]?, 8 - 1.64786 (6) 

194-200° u.c. at 761 mm. (3) 

02-93° at 20 mm. (IS) 

90-91° at 16 mm. (4) 

100° at 13 mm. (5) 

80.5- 81.4° at 10 mm. (1) 

Oil with odor like acetophenone (7). — Volatile with steam. 

(For prepn. of C from o-chlorophcnol (3:59S0) by methylation with Me^SO* + KOH (3) 
or with Mel + KOH in McOH in s.t. at 130° (S) see (3) (8); from o-aminoanisole via diazo 
and Sandemeycr reactns. sec (9) (2); from guaiacol (1:1405) with PCI5 see (8); from o- 
mtroamsole with SOCI; at 180-200° see (10).[ 

C on mononitration with fumg. HNO3 (8) (11) (12) or with HNOj (D = 1.5) in Ac;0 (5) 
yields ft mixt. of all 4 possible monomtro products from which the 3-nitro- and 5-nitro 
Corners are removed by refluxing with 5% NaOH for 1 hr. (5); the unaffected residue 
extracted by ether consists of 2-cbIoro-4-nitroanisole, m.p. 94° (5), and 2-chIoro-6-nitro- 
anisole, m.p. 53° (5); for f.p./compn. data on this system sec (5). [2-Chloro-4,6-dinitro- 
anisole [Beil. VI-260] has m.p. 36° (16), 37° (17).( 

[For a study of the reactn. kinetics of the splitting of C in acid eoln. see (15).] 



3:G2G5-3:G270 


DIVISION B, SECTION 1 


SIS 


<JJ S-Chloro-4-methoxybenzcncsulfonnmldc : cryst. from dil. nlc., m.p, ISO-131 0 uc, 
(13), 130° cor. (14). [From 0 + cMoroaulfonic acid followed by conversion of the 
resultant sulfonyl cldoride, m.p. 77-80° (14), to sulfonamide with (NHOjCOj; 85% 
yield (13).] [A by-product, 3,3'-dich]orod,4'Hlimothoxydiphcnyl sidfone, m.p. 165- 
100° cor. [14) (but unlike tho sulfonamide insol. in alk.), has also been observed {14}.] 

3:0255 0) Beits. Ypsilantl, JlfomM. I»C, 301 (1035). (2) Gntterinnnn, J. yrakt. Chtn. (2) 59, 
6S3 (1S00). (3) Koltn, Sussmann, AfonntsA. 48, 190-107 (1027). (4) Haynslii, J, prntf. CAm. 
(2) 123, 203 (1929). (5) Ingold. Smith. J. CAm, Soc. 1D27, 1690-1695. (0) -von Amrcrs, Z. 
pAyjiJt, Chem. A-158, 41S (1932). (7) Holloman. Rrc. traj . rAim. 37, 104 (191S). (S) Fbchli, 
Her, It, 1 163 (1S7S). {0} Wallach, Heusler. Ann. 243, 237-23S (1SSS). (10) Meyer, JfoioM. 
35, 720 (1915). 

(11) Reverdin, Her. 29. 259S (1890). (12) Itcverdin, Echhard, Her. 32, 2022 (1S99). (IS) 
Huntress, Carton. J. Am. CAm. Soc . 02, G03-G04 (1040). (14) Child, J. Chem. Soc . 1932, 71$. 
(15) Ghaawnlla, Donnan. J . CAm. Soc. 1935, 1341-1346. (10) Schouten, lie c. Imp. rAtw. 58, 
550 (1937). (17) van do Vliet. Rcc. trap. cAim. 43, G23-C24 (1924). (IS) Aniillotti. Curran, 
J. Am, CAm. Soc . 05, 009 (1913). 

d ) f-2,2,3-TRICIILOROBUTANOL-l II C! CiTIiOCIs Beil.I-3G9 

ciij— i — A — cn*on il(39S) 

ci ci 

B.P. 199-200° MI>. G2° 

See 3 : 133(1 Division A: Solids. 

3:G270 2.G-DICHLOROTOLUENE 


B.P. 

109-200“ at 760 mra. (13) (1) 

198-200° (2) 

19S° at 760 mm. (3) 

197-199° at 767 mm. (4) 

51-50° at 8 mm. (5) 

[For prepn. of C from 6-chloro-2-aminotoluene [Beil. XII-S3G, XIIi-(oSO)] via diazotiza- 
tion and use of CujClj rcactn. (70% yield (2)) (1) (3) see indie, refs.; from 2,6-dicldoro- 
toluenesulfonio acid-4 (itself obtd. by chlorination of jMoluenesulfonyl chloride and subse- 
quent hydrolysis) by hydrolysis in cone. II*S0 4 with superheated steam (yield 42-50% (5)) 
(4) (G) together with 2,3 > G-trichlorotolucno (3:0625) ns by-product (5) (G) see indie. rcfs*i 
for formn. of C (together with other isomers) from toluene with CIj in pres, of MoCU 
(7) (S) (9), from o-chlorotolueno (3:8215) with Clj in pres, of Fe (9) or Al/IIg (10), or from 
2,6-dicldorobenzaldeljydc hydrazono by Wolff-Kislmer reduction (32-S0% yield (19)) 
indie, refs.) 

1C with Clj in pres, of Al/IIg yields (11) 2,3,6-trichlorotolueno (3:0625); 0 nt its b.p. in 
u.v. light treated with Clj yields (5) 2,6-dicldorobenzyl chloride (3:9110) cryst. from lgr. 
or ether, m.p. 39-40° (5).] 

[0 with Brj at 170° in sunlight (2) yields (2) (12) 2,6-dicldorobonzyl bromide which on 
ovidn. with alk. KMnO« yields (2) (12) 2,6-dichlorobcnroic acid (3:4200), m p. 143-144°! 


CHj 

Clj^jCl 


C,n,a, Bell. V- 2% 
Vi- 
Vs-(231) 


Di a - 1.2GSB (5) ng - 1.5510 (5) 
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LIQUIDS WITH Df > 1.15 


3:6270-3:6280 


C on mononitration in cold with 2 pts. fuing. HNOj (11) or with mixt. of 2 pts. cone. 
HNO3 (D — 1.4) + 3 pts. cone. HjSOi at 100° (3) yields 2,&-dichloro-3-nitroto]uene 
(Beil. V-332J, ndls. from ale. + AcOH, m p. 53° {3), 52-53° (11), 50° (13); note that the 
other possible isomer, via., 2,6-dichloro-t-mtrotoluene, m.p. 65° (14), 63-64° (15), has been 
obtd. only by other means. — 0 on dinitration with mixt. of 7 pts. fumg. HNOj (Z? = 1.5) 
and 3)4 pts. cone. HsSO* at 100° yields (3) 2,G-dJchIoro-3,5-dinitrotoluene (Beil. V-345J, 
ndls. from ale., m.p. 121-122° (3), 121° (4) (14); note that the isomeric 2,&-dichloro~3,4- 
dinitrotoluene, m.p. 130-131° (14), 129-130° (16), has been obtd. only by other means. 

C is extremely resistant to oxidn. either with dil. HNOj (9) (1) (3), aq. alk. KMnO< 
(4) (12), acid KMnOi (12), KMnO^ in acetone (4), C1O3 in H2SO4 or AcOH (12), or K 2 Crs07 
in H«S0i (12); by conversion of C with Brj to 2,G-dichlorobenzyI bromide (see above) and 
oxidn. of this with alk. KMnO< (2) (12) 2,6-dichlorobenaoic acid (3:4200), m.p. 143-144°, 
is obtd. in 57% yield (12). 

C on sulfonation with fumg. H2SO1 (3) yields 2,6-dichlorotoluenesulfonic acid-3 (corresp. 
sulfonyl chloride, m.p. 60“ (3) (13), corresp. sulfonamide, m.p. 204° (3) (13), 199-201° u.c. 

(17) ); C on. treatment with chlorosulfomc acid in CHCI3 as directed (17) cf. (18) yields 
2,6-dichlorotoluencsulfonyl chloridc-3, m.p. 54-56° u.c. (17), 60° (3) (13) (18). 

3:G270 (1) Wynne. Greeves, Proc. Chem. Soc. 11, 151-152 (1895). (2) Lehmstedt, Schrader, 
Ber. 70, 1530 (1937). (3) Cohen, Dakin. J Chem Soc. 79, 1131-1133 (1901). (4) Davies, 
J. Chem. Soc. 119, 873 (1921). (5) Austin, Johnson. J. Am. Chem Soc. Si, 657-059 (1932). 
(0) Geigy and Co , Ger. 210,856, June 16, 1909; Cent. 1909, II 79-80. (7) Aronheim, Dietrich, 

Ber. 8, 1402 (1875). (8) Schultz, Ann. 187, 263 (1877). (9) Claus, Stavenhogen, Ann. 209, 

231 (1892). (10) Ref. 3, p. 1117. 

(II) Cohen, Dakin, J. Chem. Soc. 81, 1343, 1346 (1902). (12) Norris, Bearse, J. Am. Chem. 
Soc. 62. 956 (1940). (13) Silvester, Wynne, J. Chem. Soc. 1936, 692, 695. (14) Davies. J. 
Chem. Soc. 121, 812. 814 (1922). (15) Levy. Stephen, J Chem. Soc. 1931, 78-79. (16) Davies. 
Leeper, J. Chem. Soc. 192G, 1416. (17) Huntress, Carten, J. Am. Chem. Soc. 62, 512-513 (1940). 

(18) I.G., Brit 281,290, Jan. 25. 1928; French 644.319. Oct. 5. 1928; Cent. 1929, II 352. (19) 
Lock, Stach, Ber. 76, 1252-1250 (1943). 

3:6380 1,1,2,3,3-PENTACHLOROPROPANE H CsH 3 CI 5 I — 

(ij/m.-Pentachloropropane) CIjCH— i— CHClj BeiI - 

Al 

B.P. 

108-200° (1) D* 4 = 1.C08C (1) ni? 5 * 1.5131 (1) 

120° at 90 mm. (1) 

98-100° at 20 mm. (2) 

Colorless hq. — Dissolves sulfur and vulcanized rubber. 

[For prepn. (yields: 70-75% (3), 63% (2), 46% at 17° for 22 hrs. (3)) from CHClj (3:5050) 
+ *ym.-dichloroethylene (3:5030) + AlClj by stirring with sand for 20 his. at 30° see 
(2) (3) (4) ) 

O with ale. KOH (1 mole) gives (70% yield (2)) 1,2,3,3-tctrachloropropene-l (3:5920), 
b.p. 165-167° (2). 

3:6280 (l) prfns, J. pralt. Chem. (2) 89. 421 (1914). (2) Heflbron, Healop, Irving, J. Chem, 
Soc. 1930, 7S2-7S3. (3) Poms. Engelhard, Bee. trae. chim. 54. 307-312 (1935). (4) Prins, 

Gcr. 201,689. July 2, 1913, Cent. 1913, II 391; (C.A. 7, 3641 (1913)]. 
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:6290 2,4-DICHLOROTOLUENE CH3 C 7 H 6 C1 2 

Beil. V - 295 


/Nci 


Vi-(152) 


u 


V*-(230) 

B.P. 

Cl 

F.P. 



199.9-200.5° 

cor. at 760 mm. (1) -13.5° (1) =» 1.2498 

(1) 


198-200° 

(2) 1.24597 (6) 


196.4-198.2° 

<3| 



190-197.5° 

W 

«D = 

1.5480 (1) 

196-197.0° 

(5) 



194° U.C. 

at 746 mm, (6) 



82.0-82.9° 

at 16 tntn. <3> 



Forf.p./compn. diagram of system: C + 3,4-dichlorotoluene (3:6355) see (1); the eutectic 


conts. 48% C and freezes about —38° id. 

[For prepn. of G from 2*chloro-4-aminotoluene [Beil. XII-9SS, XHj-(435)] via diazotiza- 
tion and use of CU2CI2 reaction (yield: 72% (5), 30% (6)) see indie, refs.; similarly from 
4-chloro-2-aminotoluene [Beil. XII-835, XIIi-(389)J see (2); from 2,4-diaminotoIuene 
[Beil. XIII-124, XIHi-(40)] via tetrazotization and use of CuCl 2 reaction (yield: 75% 
(7), 57% (16), 45% (4)) (3) see indie, refs.; from toluene + AICI3 + SOzCl> at 70* (6S% 
yield) see (10).] 

[For formn. of C (58% together with 42% 3,4-dichlorotoluene (3:6355) from p-chloro- 
toluene (3:8287) with CI2 in pres, of Fe see (1); for formn. of C (together with other isomers) 
from toluene with Clj in pres, of FeCla or MoClj (S) or by electrolysis in cone. HCl/AcOH 
soln. (9) see indie, refs.; from o-chlorotoluene (3:8245) or p-chlorotoluene (3:S2S7) with 
CI2 in pres, of FeClj or Mods (8) or Al/Hg (11) see indie, refs.; from potassium salt of 
2,4-dichlorotoluenesulfonic’ acid-5 (12), sodium salt of 2,4-dichlorotolucnesulfonie acid-6 
(12), or the sodium salt or amide of 2,4rdichlorotoluenesulfonic acid-3 (12) by hydrolysis 
in H3PO4 with steam at 240° see indie, refs.] 

[C with Cl 2 in pres, of Fe (13) or of Al/Hg (14) yields 2,4,5-trichJorotolucne (3:2100) 
together with other isomers; C with Br2 at 180-200° yields (15) 2,4-dichlorobenzal di- 
bromide which upon hydrolysis with cone. H2SO4 as directed gives 92% overall yield 2,4- 
dicUorobenz aldehyde (3:1800), m.p. 74.5° (15) (for similar reaction with Cl> see (5)).] 

[C .with Aids -j- phthalic anhydride gives (60% yield (16)) (17) o-(2,4-dichloro-5- 
methyl)benzoyl-benzoic acid, cryst. from hot toluene, m.p. 140° (16); this prod. htd. 2 hrs. 
at 100“ with 20 pts. cone. B2SO4 + 0.2 pt. H3BO3 ring-closes yielding 2,4-dichIoro-l- 
methylanthraquinone, yel. cryst. from CHCIj, m.p. 155° (16).] 

C on mononitration, e.g., with cold mixt. of 2 pts. cone. HNO3 (Z> — 1.42) + 3 pts. 
cone. H2SO4 (2), yields (2) (8) 2,4-dichloro-5-nitrotoluene [Beil. V-332, Vi-(163)], long 
hard ndls. from ale., m.p. 54-55° (2), 55° (18), 53° (8), 49-50° (19); C on dinitration, e.g, 
with 7 pts. fuing. HN0 3 (Z> = 1.5) + 3H pts. cone. H 2 SC>4 (2), yields (2) (S) (10) 2,4- 
dichloro-3,5-dinitrotoluene [Beil. V-345, V l -(169)] l ndls. from MeOH, m.p. 104° (2) (18) 

uq> 

C on oxidn. with dil. HNO3 in s t. at 130-150° (2) (C) (12), with alk. KMn04 (70% yneld 
(25)), with Na 2 Cr207 + H2SO4 (60% yield (20)), or on electrolytic oxidn. (6.5% yield 
(21)) gives 2,4-dichlorobenzoic acid (3:4560), m.p. 164°. 

C on sulfonation with fumg. H2SO4 yields (2) (22) 2,4-dichlorotoluenesuIfomc acid-5 
(corresp. sulfonyl chloride, m.p. 72° (22), 71° (2) (24), corresp. sulfonamide, m.p. 176° 
(2) (22); 175-176° u c. (23)); 0 on treatment with chlorosulfonic acid in CBd3 as directed 
(23) cf. (24) yields 2,4-dichlorotoluenesulfonyl chloride, m.p. 71-72° u.c. (23), 71° (24). 
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3:6290(1) " i ■ . ; ■ 4, 344-349(1937). (2) 

Cohen, Da . ■ » 1 • ! Stockmair, Ypsilanti, 

Monatsh. 67 . ’! ' " ' ~ 

chim. SI, 103, 109 (1932). (6) l 
J. Chem. Soc. 1935, 530. (8) £ 
stein, Ber. 49, 2181-2487 (1916 
(11) Ref. 2, pp. 1116-1117. 

Kopehowitsch. Arch. Pharm. 273, 493-495 (1935) (14) Cohen, Dakin, J. Chem. Soc. Si, 1340-^- 

1341 (1902). (15) Lock. Bock, Ber. 70, 923 (1937). (16) Stouder, Adams, J. Am. Chem . Soc. 

49, 2044-2045 (1927). (17) Adams (to Newport Co ), U-S. 1,711,165, Apr 30, 1929; Cent. 1929, 
II 796; C.A. 23, 2989 (1929). (18) Blanksma, Rcc trav chim 29, 415 (1910). (19) Dads* ell, 
Kenner, J. Chem Soc 1927, 585. (20) Magidsson, Grigorowski, Russ. 47,689, July 31 1936, 
Cent. 1937, I 439-431. 

(21) Fichter, Adler, Helv. Chim. Acta 9, 286 (1926). (22) Silvester, Wynne, J. Chem Soc. 
1936,692 (23) Huntress, Carten, J. Am. Chem Soc. 62, 512-513 (1940). (24) I.G., Brit. 281,290, 

Jan. 25, 1928; French 644.319, Oct 6, 1928; Cent. 1929, II 352. (25) Bornwater, Holleman, 
Bee trav. chim. 31, 226-230 (1912). 


3:6300 /.-CHLOROANISOLE C] / C 7 H 7 OCI Beil. VI - 186 

(p-Chlorophenyl methyl \ / 3 VIi-(lOl) 

ether) V 2 -(175) 


B.P. 


B.P. Coni 




200° (1) (2) 

(13) 

193-197° 

U.C. 

pi 

D i 2s = 1.1851 (11) 

198-200° 

(3) 

04-96° 

at 25 mm. 

(8) 


197.5“ at 760 mm. 

(20) 

88° 

at 18 mm. 

(9) 


197.7° at 769 mm. 

(4) 

79.5° 

at 12 mm. 

(10) 

Oh, 8 - 1.54015 (11) 

190.6-197° at 769 mm. 

(5) 

74.8-75.4 

° at 10 mm. 

(5) 


194-198° u.c. 

(6) 






Insol. aq.; eas. sol. ale., ether, CHClj. — Does not freeze at —18° (3). 

[For prepn. from p-chlorophenol (3:0475) by methylation with Me 2 S 04 + alk. (7) 
(6) (1) (60% yield (10)) or with Mel + KOH in s.t. at 120-140° (3) see indie, refs.; from 
anisole (1:7445) + PC1 5 (2) (100% yield {12)) or SO 2 CI 2 (4) see indie, refs.; from p-chloro- 
aniline by diazotization and htg. with MeOH see (13).) 

C on mononitration as directed (7) (14) (6) gives (93% yield (G)) 4-chloro-2-nitroanisoIe 
(Beil VI-240], pale yel. Ifts. from pet. eth., ndls. or pr. from ale., m.p. 98.5° (15), 98° (14), 
96-97.5° (6), 96° (7). [The principal dmitration product, 4-cbloro-2,6-dinitroanisole [Beil. 
VI-260] (best prepd. (16) by further nitration of the 2-mtro prod.), has m.p. 66° (16), 65° 
(17), 64° (18).] 

C on htg. with cone. HCl in s.t. (12) or with NaOMe in MeOH in s.t. at 176° (21) gives 
MeCl (3:7005) + p-chloropbenol (3:0475). [For study of rate of splitting by acids 
Bee (10).] 

® _6-Chloro-2-methoxybenzenesulfonamide: m.p. 154° (22), 150-151° (23). [From 
C chlorosulfonic acid followed by conversion of the resultant sulfonyl chloride, 
m-p. 104° (22), to sulfonamide with (NH 4 ) 2 C0 3 ; 82% yield (23).] 

^ von Auwers, Baum, Lorenz, J. prakl Chem (2) 115, 89 (1927). (2) Henry, Ber. 2, 
<10 (I860) (3) BeUstein, Kurbatow. Ann. 176, 30 (1875) (4) Pcratoner, Ortolevs, Gaze 

Jt tal. 28, I 226 (1898) (5) Reitz, Ypsilanti, Monalsh. 66, 305 (1935) (6) Ingold, Smith, 

vass, J. Chem. Soc. 1927, 1248 (7) Kohn, Kramer, Monatsh 49. 151 (1928). (8) Hayashi, 

Chem. (2) 123, 297 (1929). (9) Jones. J Chem. Soc. 1942, 419. (10) Bergmann, Engel, 
* PhyHk chem B-15, 95-96 (1931). 

(11) von Auwers. Z phyeik. Chem. A-158, 418 (1932). (12) Autenrieth. Arch. Pharm 233, 
oro)* 2 <i 893 )‘ (13) Cameron, Am. Chem. J. 20, 241 (1898). (14) Reverdin, Eckhard, Ber. 32, 
‘ b - 3 (1899). (16) Reverdin, Ber. 29, 2599 (1896). (16) Scbouten, Bee. trav. chim. 56, 555 (1937). 
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(17) van de "Vliet, Ticc. Iran- chim. 43, 622 (1924). (18) Ref. 7, pp. 164-165. (19) Ghaswalla, 
Donnan, J. Chem. Soc. 1936, 1341-1346. (20) Paulsen, Monatsh. 73, 257 (1939). 

(21) de Lange, Rec. trav. chim. 38, 103 (1918). (22) Gauntlett, Smiles, J. Chem. Soc. 127, 
2745 (1926). (23) Huntress, Carten, J. Am. Chem. Soc. C2, 603-604 (1940). 


3:6310 3,5-DICHLOROTOLUENE 

( 

ch 3 

C 7 H 6 C1 2 Beil. V -296 

Vi- 

J 

I . 

v 2 — 

Cll 

J C1 


B.P. M.P. 

201-202° cor. at 760 mm. (1) 26-27° 

(10) 

nf? m 1.5438 (12) 


300° at 760 mm. (2) 26° (2) (3) (5) (6) (7) 

196° at 729 mm. (3) 24.8-26.0° (4) 

78-70° at 9 mm. (12) 24.5° (12) 

Sublimes at ord. temp, (3). 

[For prepn. of C from 3,5-dichloro-2-aminotoluene [Beil. XII-837] via diazotization 
and reactn. with ale. (yield: 80-85% (2), 57% (5)) (1) see indie, refs.; similarly from 3,5- 
dichloro-4-aminotoluene [Beil. XII-990] see (3) (4); for formn. of C from 3,5-dibromo-2- 
aminotoluene [Beil. XII-840, XIIi-(390)] or from 3,5-dibromo-4-nminotoIuene [Beil. XU- 
993, XIIj.-(437)] by diazotization followed by treatment with HC1 gas in ale. see (6); 
for prepn. from 3,5-dichloro-2-acetaminotoIuene by hydrolysis with EtOH/HCl followed 
by HN0 2 (34% yield) see (12).] 

[C with Cl 2 in pres, of Al/Hg gives (7) exclusively 2 , 3, 5-tr i chlorot ol uene (3:0610), m.p. 
43-45° (7); 6 with Cl 2 at 180-190° for 10-12 hrs. gives (2) 3,5-dichlorobenzal dichloride 
(3:0370).] 

[C with Br 2 in pres, of Fe gives in cold (70% yield (8)) 2-bromo-3,5-dichlorotoluene,ndls. 
from ale., m.p. 33.5° (8).] 

C on mononitration by soln. in ice-cold fumg. HNO3 (D = 1.52) (9) yields 3,5-dichloro-2- 
nitrotoluene [Beil. V-331], ndls. from ale. + AcOH, m.p. 61-62° (5) (crude prod. m.p. 57“ 
(9)); C on dinitration with mixt. of 4 pts. HNO3 (D = 1.5) + 4 pts. cone. HjSOi (5) or the 
above mononitro deriv. on further nitration with HNOj (Z> = 1.52) at 65° (9) yields 3,5- 
dichloro-2,6-dinitrotoluene, ndls. from ale., m.p. 99-100° (5); note that the crude dinitra- 
tion prod, often melts about 90° (9), probably because of contamination with 3,5-dichJoro- 
2,4-dinitrotoluene, m.p. 127° (9). 

C on oxidn. with dal. HNO3 (5) (10) in s.t. at 170° (3) yields 3,5-dichlorobenzoic acid 
(3:4840), m.p. 188°. 

C on sulfonation with fumg. H 2 SO« yields (5) (11) 3,5-dichlorotoIuenesulfonic acid-2, 
(corresp. sulfonyl chloride, m.p. 44-45° (5) (11), corresp. sulfonamide, m.p. 168-169° (5) 

(ID). 

3:6310 (1) Wynne, Greeves, Proc. Chem. Soc. 11, 161-152 (1895). (2) Asinger, Lock, Monaleh. 
62, 345 (1033). (3) Lellmann, Klotz, Ann. 231, 323-324 (1885). (4) Maryott, Hobbs, Grow, 
J. Am. Chem. Soc. 62, 2321 (1940). (5) Cohen. Dakin, J. Chem. Soc. 79, 1133-1134 (I90D* 
(6) Hantzsch, Per. 30, 2344-2346 (1897). (7) Coben, Dakin, J. Chem. Soc. 81, 1343-1344 (190-). 
{8) J — u "" VP. ,m ’*1 !9) Borsche, Trautner, Ann. 447, 13 (193BJ. 

( 1 ( i " - %1 

'■ ' ' • MV (12) Marvel, Overberger, Allen, Johnston, 

Sa - 



853 


LIQUIDS WITH Df > MS 


3:G312-3:G315 


3:6312 HEXACHLOROPROPANONE-2 CLC-C— CC1 3 CjOCl, 
(Hexachloroaeetonc) II 


Beil. I - G57 
li- 
fe — 


B.P. F.P. 

203-204° (1) (7) -2° (1) Z>]| =* 1.744 (1) (7) 

110° at 40 mm. (2) -3 to -4° (2) 

[See also pentachloropropanone~2 (3 : 6205).} 

Colorless limpid liq. with odor which although faint at low temp, becomes sharp and 
lachrymatory at higher temps. — C is spar. sol. aq. but with it forms a cryst. monohydrate, 
m.p. + 15°, aim. insol. aq. 

|For prepn. of C from acetone (1:5400) in 90% AcOH + a little HC1 with CI 2 for 12 hrs. 
at room temp., followed (after addn of NaOAc) by 40 hrs. further chlorination at b.p. (2), 
or with Clj in sunlight (1) (some pcntachloroacetone (316205) is formed by either method): 
for prepn. of C from chloracetonc (3:5425) with Clj at 50-100° in light (3) (4) or under 
press. (5) see indie, refs.; for fonnn. of C from citric acid (1:0455) in cone. aq. soln. with 
Oj in sunlight (1) (6) (7), or from glycerol (1:6540) with CI 2 in pres, of fe (7), see indie, 
refs.] 

0 on stdg. with aq. at 30° (2) or with aq. in s.t. at 120° (1) readily undergoes hydrolytic 
cleavage yielding chloroform (3:5050) and trichloroacetic acid (3:1150). 

C with cone. aq. NH*OH readily splits yielding (1) chloroform (3:5050) and trichloro- 
acetamide, spar. sol. aq., m.p. 141°; similarly 0 with aniline yields (1) chloroform (3:5050) 
and trichJoroacetanilide, m p. 95-97°. 

3:6312 (1) CIoSz, Ann. chim. (6) 9, 199-205 (1886) (2) Edwards. Evans, Wilson, J. Ckem. 

Soc. 1937, 1944-1945- {3} Heisel, Hcndschel (to I.G.). U.S 2.199.D34, May 7. 1940; C.A. 34, 
5855 (1910). (4) I.G., French 8IG.956, Aug 21, 1937, Cent. 1938, I 2216. (5) I G , French 

837,741, Feb. 20, 1939; Cent. 1939, II 228. (6) Stftdcler, Ann 111, 29^300 (1859). (7) CioSz, 
Ann. 122, 119-122 (1862). (8} Zaharia, Cent. 1896, 1 100 


DI- (TRICHLOROMETHYL) CARBONATE OCCl 3 C 3 0 3 CI« 

dio 

OCCB| 

B.P. 303° at 760 mm. M.P. 78-79° 

See 3 : 1915. Division A: Solids. 


Beil. DI - 17 
HIi-( 8) 

ra 2 -(ic) 


3:6315 n-BFTYL TRICHLORO ACETATE C 6 H 8 0 2 CIj Beil. S.N. 1GO 

n-C 4 H 9 O.CO.Cas 

B.P. 303-305° (I) D\* «= 1.366 (3) ng *= 1.4495 (3) 

111° at 40 mm. (2) 

100-101° at 24 mm. (3) D? - 1.3778 (4) rtg = 1.4525 (4) 

{For prepn. (82-89% yield (3), 98% yield (2)) from n-butyl ale. (1:6180) + trichloro- 
acetic ac. (3: 1150) see (2) (3).J 

3:6315 (1) Cheng, Z. phytik. Chem. B-24, 308 (1934). (2) Liston, Dehn, J. Am. Chem. Soc. CO, 
1264-1265 (1938). (3) Waddle, Adkins, J. Am. Chem. Soc. 61, 3361-3364 (1939). (4) Schjanberg, 
Z. phynk. Chem A-172, 229 (1935). 
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3:G317 TRICHLOROACETALDEHYDE DIETHYLACETAL CbHuOjCIj Beil. I-G21 
03,0,0-Triehloroacetal) CljC— CH (OQiHj)^ Ii — 

(Chloral diethylacetal) • Ij— 

B.P. 204.8“ at 758.7 mm. (1) D'J 3 - 1.2055 (1) 

107“ (2) 

84-85“ at 10 mm. (3) 

Colorless oil, spar. sol. aq. (abt. 5 g. C per liter aq. (2)), but misc. with ale., ether, or 
glycerol. 

[For prepn. of C from ethyl a,0,|8,0-tctrachlorocthyl ether (Beil. I-G23, Ir(GSl)[ (itself 
prepd. (25-33% yield (3)) cf. (7) from chloral ethylalcoholato (3:0SG0) with PClj) by 
protracted boilg. (4) (5) (1) with abs. ale. (70% yield (3)) see indie, refs.; for formn. of C 
from chloral ethylalcoholato (3:0SG0) with CIs at 80° (2), or from 75% ethyl ale. with 
CM2), see indie. rcfs.I 

0 above 200° or on distn. with* cone. HjSC >4 yields {2} anhydrous chloral (3:5210). 

C is stable toward alkalies (2) and is unattackcd by II Cl gas even at 150° (6). 

(C with K tcr-butylate in tc r-butyl ale. splits out IIC1 giving (7G% yield (3)) dichloro- 
keteno diethylacetal, b.p. 177° at 732-740 mm., Djf = 1.1072, nff « 1.4350 {3).J 

3:0317 (1) Pntorno, Pisati, Gazz. ehim. Hal. 2, 333-338 (1872). (2) Byosson, Campl. raid. 87, 
20 (1878); Dull. hoc. ehim. (2) 32, 304-305 (1879). (3) Magnani, MoElvaln, J. Am. Chan. Sot. 
GO, 2211-2212 (1938). (4) Wurts, Frnpolli, Jahresbcr. 1872, 438. (5) Wurte. Vogt. Zeit fir 
Chcmie, 1871, 080. (0) Jacobsen, Ncumcister, Dcr. 15, 002 (1SS2). (7) Tost. J. Org. Chan. C, 
833 (19-11). 


3:G318 Afl'-DICHLORO-ISOPROPYL ACETATE C 5 H 8 0.)C1j 

Bell. H - 130 

(Glycerol «, a-dichlorohydrin 

CIIjCl 

II, -( 69) 

/3-acctatc,/3-aceto-a,7-dichlorohydrin) 1 „ 

IIC — O.CO.CI13 

II : -(140) 


CHjCl 


B.P. 205° (1) at 760 mm. (2) 

D? » 1.207 (0) 

n$ - 1-4813 1°) 

202-208° (3) 



204° (13) 

D’S, » 1.281 (9) 

nj? - 1.4555 (T) 

202-203° at 740 mm. (4) 


1.4542 19) 


104-105° U.C. (11) 

103-105° (9) 

115-120° at 40 mm. (5) 

. 108-110° at 40 mm. (G) 

87-80“ at 12 mm. (7) 

8G° at 12 mm. (S) 

84.5° at 8 mm. (10) 

[See also P,y-dichloro-n'propyl acetate (3:6220).] 

[For prepn. of 0 from l,3-dichIoropropanol-2 (" a-dichlorohydrin ”) (3:59S5) with 
AcCl (3:7005) under reflux (11) (9) (15) (3) or with Ac s O (1:1015) (12) (13) in pres, of a 
trace of H2SO4 (8) seo indie, refs.] 

[For prepn. of C from 3-chloro-l,2-epoxypropanc (cpichlorohydrin) (3:535S) with AcCl 
(3:7065) (73% yield (7)) in s.t. at 100° for 2 hrs. (10) or 30 lire. (4) or with AcsO (D10t5) 
in a.t. at 180“ for 4 hrs. (4) or in pres, of anhydrous FcCls at ord. temp, for 24 hrs. 
yield (14)) seo indie. refs.[ 
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[For forma. of C from glycerol (1 : 65-10) with AcCI (3:7005) (1) or with AcOH (1 : 1010) 
•f HQ gas at 100* (!) or from glyccrjl triacetate (triacctin) with HC1 gas <5) see indie, 
refs.] 

(C with MeOII contg. 1% HC1 at 00® for 6 hrs. gives (85% yield (7)) 1,3-dichloro- 
propanol-2 (“ <*-dichlarohydnn ") (3:50S5); for study of rate of hydrolysis of C with 
AyiOIICl see (15)1 

0 with K phlhaliroide at 150-170* for M hr., then extracted with AcOH, gives (3) $£'• 
fcw-(phthaliroido)isopropyl acetate, m.p. 10-1° (3). 

3;G3t8 (l) Bcrthelot, dc Luca, Ann etim. (3) 52, 459-400 (1B5S). (2) Gibson, J. Soc. Chem. 
Ind. 60, 960 (1031) (3) Fawbourne, Cowdrey, J. Chen. Soc. 1020, 133-131 (4) Truchot, 

Compt. niul Cl, 1171 (18G5). Ann 138. 297-209 <lbGG>; HO, 244-210 (1800) {6) Do La Arms, 

Compt. rend 133, 80S (1901) (G) Gilson. J Soc Chen. Ind. 50, 973 (1931). (7) Sjfiberg, 

Svemk Km. Tui 53, 4M-457 (HM); Cent 1912, 11125, C.A. 37, 4303 (1913). (8) Wegseheider, 
Zmerslikar. MonaUh 31, 1075 (1913) (3) Humnickj. Bull toe thim (4) 45, 280 (1929). (10) 

AMerhaWen, Weil, Fmntnl/or »c8unjj 4, M (1920). Cent 1020, III 0-13. 

(11) Henry, Iter 4, 701 (J871> (12) SopHr, Be r. 24. 3470 (1891), (13) Bigot, Ann. chin . 

(0) 22, 492-193 (1891). (14) Knoevcnagel. Ann. 402, 134-13S (1914). (15) Bancroft, J. Am. 
Chen. Soc. 41, 425, 429 (1919) 


3:G323 m-CHLOROPHENETOLE 

(m-Chlorophenyl ethyl ether) 


B.P. 

201-305" cor. at 717 mm, (l) 
201-205" (2) 




CjIIbOCT 
Hi CH 3 


dI° •» 1.1712 (t) 


BeU.VI-185 

VIi- 

VIr~ 


Colorless oil with agreeable odor. — Las. sol. ale., ether, AcOH, C«II«. 

(Far prepn. of C from m-chlorophenol (3:0255) with Ltl -f KOH on ale. in a.t. at 100* 
for 3 hrs. see (1).} 

]C with HCN + C*H» + AlClj at room temp, for 2 lira, followed by hydrolysis gives 
(80% yield (2)) S-chloro-t-ethnxybenzaldchyde {Boil. VIH-SI), m.p. 00.5* (2).] 

The dirrci nitration of 0 has not been reported. {Note, however, that all 4 possible 
mononitration product* are known: viz., iPebIoro-2-nitrophenctole, m.p. 52" (3); 3-chloro- 
4-nitropbenetolo, mp. 39-40* (3); 3-chlnrfv5-ni(rophrnrlolr, m.p. 47* (1); and 3-ddoro- 
6-nitmphrnetole, m p. 03* (3) (5), 62-63" (0). — The only known duutro-dcrivntivc of 
C .'Pehloro-J.rMhnitrojdrt nK«3e flb-d. VI-2.', 9 ), m.p. 112" (7) (8) — The only known 

tnmtro-drnvMive of C* »* 3-ehJon >-2,4 ,6-tnmt rophenctole (flctl. VI-292), m.p. 61* (5). 

Ah 0 of th*-<* mtro product.* «< re obtained indirrctly.j 


3:C323 (!) WohTM^n. Brr 42, 4372 (1900), (.») Gatterruann, Ann, 357, 319-330 (1907). (3) 
1lMc«on, Ch>>. J. Chen. .*w 1M0, W. (1) un 1>J>, J ymlt Chm. (2) 129, 336 (1931), 
(j) lll»nk«nu*. lire tmt th\n 21, 322, 326 (]i*Vf). (r.) BoMrin. Kurintow, Ann. 182, tin 
(lh7C). (7) IWidt, Bur. fw rli"i 56, t>T> (1937). (‘•J Btxnkriwa, Bet. trot th\n 23, 123 (190t), 


tU DICHtOROPHEHOL 


M.P. AH* 



CJLOCJ, 


Beil V| ~ 
Vlj.{102) 
W 
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3:6327 


DIVISION ,B, SECTION 1 


855 


3:6327 BENZAL (DI) CHLORIDE \cHCI 2 CjHeCIa 

(Benzylidene (di)chloride, ' ' 

«,a-dicblorotoluene ; 
u,M-dichlorotoluene) 


Beil. V- 297 
^-(153) 
Vs- (232) 


B.P. 


F.P. 


[207° cor. 

(1)1 

—16.0° to - 

16.2“ cor. (9) D\' - 1.2557(1) 



-1G.1° 

cor. (10) ni? = 1.5503 (S) 

205.2° at 

760 mm. (2) 

-16.4° 

(11) 1.5502 (13) 

205.15° at 

760 mm. (3) 

-17.0° 

(12)' 

205° 

(37) 

-17.4° 

(2) tij = 1.2699 (4) 

203.5° at 7E6.2 mm. (4) 


ni?-‘ = 1.5515 (14) 

203.5° 

(5) 


See Note 2. See Note 3. 

201 ° 

(6) 



118° at 

60 mm. (7) 

Note 1. The b.p. of 214° given by (15) appears without 

104-105° at 

30 mm. (8) 

justification. 

Z>; 8 - 8 - 1.2122 (4); Cj s " = 1.1877 (4); 

See Note 1. 


Note 2. 


Dj 35 - 5 - 1.1257 (4). 

Note 3. The value of «d°] for mixtures of C with benzyl 
chloride (3;8535) (n ?> 0 = 1.5391 (13)) is a linear function 
of their composition (13). 


[See also benzyl chloride (3:8535) and benzolrichloride (3:6540).] 


Ordinary comml. C, usually obtd. by chlorination of toluene, frequently conts. benzyl 
chloride (3:8535) and benzotrichloride (3:6540), which are difficult (if not impossible) to 
remove by distillation methods. For purification of C by repeated fractional freezing 
see (5); for patent on purification of C from inorganic contaminants see (16). The best 
approach to pure C is from benzaldehyde by action of PCls (see below). 

C is insol. aq.; sol. ale., ether, or below —20° in equal vol. of pet. ether (17). 

[For a method for quant, detn. of C in mixtures with benzyl chloride (3:8535) and 
benzotrichloride (3:6540) see (18); for a rapid combustion method for detn. of chlorine 
in C see (19).] 


PREPARATION OF C* 

From benzaldehyde. [For prepn. of C from benzaldehyde (1:0195) with PCls (yield. 
80-85% (20)) (21) in CHCh, (9), with POCI 3 in C 5 H 6 ( 22 ), with SOCI 2 (23) (24), with 
COCI 2 (3:5000) in e.t. at 120-130° (25), with oxalyl (di)chloride (3:5060) in s.t. at 130- 
140° for 2 hrs. (26), or with succinyl (di )chloride (3 : 6200) in s.t. at 100° (27) see indie, refs ] 
From toluene. [For prepn. of C from toluene (1 : 7405) with SO 2 CI 2 (2 moles) in presence 
of a trace of dibenzoyl peroxide refluxed for 6 hours (90% yield ( 8 )), with SOCI 2 in s.t. at 
230-250° (28), with PCI 5 in s.t. at 190-195° for 2 hours (29), or with NOC1 at 350 (30) 
see indie, refs.] 

[For studies of formn. of C from toluene (1:7405) with CI 2 , especially in light, see the 
scientific papers (13) (31) (32) (33) and patents (34) (35) (36).] 

From other sources. [For formn. of & from benzyl chloride (3:8535) with CI 2 (37) (3S), 
with NOC1 at 150° (39), or with PbCl^NHiCl (40) see indie, refs.; from various benzyl 
ethers by cleavage with PCls see (41); from «-chlorobenzyl chloroformate [Beil. VII-211] 
by loss of CO 2 on distn. see (42); or from benzaldazine with NOC1 see (43).] 
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3:6327 


CHEMICAL BEHAVIOR OF C 


Pyrolysis. (C passed over red-hot Pt wire gives (44} HCi and both as (3 : 1380) and 
Iran* (3:4210) tokne dichlorides (<r,«'-dichbrO'ar,a'-diphenylethyJenes).} 

Redaction. (C with Ha in pres, of Pd/CaC 03 {45} or Ni (46) in ale KOH loses all its 
halogen as HCI (use in quant, detn . ) but the corresp, org. reduction prod, has not been 
characterized. — C with Hj in prea. of colloidal Pd in dil ale. gives (47) toluene (1 :7405), 
benzyl chloride (3:8535), and a-etilbene chchloride (3.4854). — C in MeOH/KOH with 
hydrazine hydrate in pres, of Pd gives (19% yield {48)) a-stdbene dichlonde (3.4854).) 

Hydrolysis. C upon hydrolysis yields benzaldehyde (1 0195) and HCI; frequently the 
reaction is so executed that the benzaldehyde reacts further according to the nature of the 
environment; examples of both types of reaction are cited below. 

|C with aq. in s.t. at 140-160° (1 ), with aq m pres, of ferric salts (49) or metallic Fe (50) 
below 100°, with 50% aq. acetone at 72° (59), with cone. HjSO* (2 moles) at 50° subse- 
quently poured into aq. (51), with H 3 BO 3 (1 mole) at 130-160° (52) (note that benzyl 
chloride (3:8535) is unaffected while benzotrichloride (3.6540) gives benzoic acid (1:0715)), 
with boilg. aq. Kg 00a (53), with moist NiCOj at 120° or moist C 0 CO 3 at 60° for 3 hrs. (GO), 
with aq. Na;SC >3 at 1X0° (54), with ZnO in C 8 H S followed by aq. (55), with anhydrous 
formic acid (56) (57), or with anhydrous oxahe acid at 130° (5S) gives (yields: 85% (52), 
82% (58), 79% (51), 76% (60), 75% (59), 70% (54), 30% (55)) benzaldehyde (1:0195).) 

(For study of kinetics of hydrolysis of C at 30° and 60° m aq. acetone either directly or 
in pres, of HjSO* or KOH see (Gl), with aq. or KOH in 95% ale. see (62): for study of in- 
fluence of substituents on hydrolysis of C see (61) (63) (64) ) 

1C with AcOH -f ZnClj gives (65) benzaldehyde (1-0195) -f acetyl chloride (3:7065) -f- 
HC1. — & with anhydrous alkali acetate at 180-200° for 10-20 hrs- gives (66) cinnamic 
acid (1:0735) — C with AgOAc (32) (1) (67) or with PbO in AcOH (68) gives benzal 


diacetate {Beil VII-210, VII r (U0)), m.p. 4fM6°.) 

Alcoholysis. {C with EtOH + ZnClj gives (65) benzaldehyde (1 :0195) + ethyl ehloride 
(3: 7015) -f HCI; an analogous reaction occurs with 6 + ZnClj -f aromatic alcohols (69). — - 
C with Bodium alcoholates under ord. press, gives the corresp. benzaldehyde acetals; e g., 
C with McOH/NaOMe at 100“ for 15 hra. gives (15% yield (70)) (67) benzaldehyde 
dimethylacetal {Beil. VII-209J, b.p. 194-196°; C with EtOH/NaOEt at 100° for 24 hra. 
gives (33% yield (70)) (G7) benzaldehyde chetbylaceta! [BeU. VII-209, \7li-(H9){, b.p. 
222°. — However, C with sodium alcoholates under press, in s.t. gives (70) benzaldehyde 
(1:0195) together with the corresp. alkyl chlorides.} 

Substitution. Chlorination {C with Chin pm. of Ij gives (32) p-chlorobenzat (di). 
chbride (3:6700) — Note, however, that 0 with excess liquid Ct 2 in s.t. in sunlight rives 
{71} an addn. prod., viz., benzal (di)chloride hcxachloride, m.p. 153° (71}- ^ A 
with NOC1 at 150° substitutes in the aide chain giving (39) benzotrichloride' (3 -6540) — 
Note further that C with SOjCfi *f dibenzoyl peroxide does not react even when refln^ 
for 20 hrs. <S>; cf. prepn. of G from toluene by this method (above) { ^ 

iss bp - ^ 1 “• 

Suffonnfum. [C with SOj dots no! sulfonate but tasted inufenm* * 

with sulfuric acid mooohydrata at 35’ givea (73) a tnirt- of bcmalSdif?r J tf ’ 0 
(ho ratio !0% o- + 30% m- + 60% P-, although the* products *°* ' m 

Nilralum. {All three isomeric mononitro derivatives oft'&oi ^ 33 such.] 

(di) chloride {Beil. V-332, y,-(lC3)l, m.p. 27.5° <G3), 26-26 5° * ^trohenzal 

(di)chloridc (Beil. V-332, W(163), V r (254)], m.p. c, ’ f L (W^'trcbeczal 

' h Wh'p-titrobea&d 
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(di)chloride IBcii. V-332, V|-(163), V2-(255)J, m. p. 43.0-43.5° (61), 43° {63), 42.8° (11); 
however, they arc befit prepared by reaction of the corresp. nitrobcnzaldehydes with PClj 
(74) (75). — For thermal anal, of mixtures of the three nitrobcnzal (di)chloridesEee (11). — 
For study of the mononitration of C with anhydrous HNO3 in AC2O at 20’ giving about 23% 
0- + 34% m- + 43% p- eee (11) cf. (70). — Note that neither dinitro nor trinitro derivatives 
of C have been reported ] 

Behavior with other inorganic reactants. C with metals. [C with Na on htg gives (1) 
stilbcnc (1 :7250), For behavior of C with Na in liq. NH3 giving dibenzyl, benzylamine, 
and other products eee (80). — ■ Q with equal wt. of Cu powder at 100° for 12 hrs. couples 
with loss of 2 Cl giving (77) o-stilbene dichloride (3:48.54). — C on boiling with Cu in aq 
Na:C03 for 24 hrs. gives (78) bcnzaldchyde-coppcr, 2CeH5.CHO.Cu, green cryst., deeg. 
about 220° without melting. — 0 with Cu in pyridine reacts vigorously (70), but the 
products have not been characterized.) 

C with inorganic salts. [0 with AlClj in pet. cth. or CSj evolves HC1 and rcsinifies (37); 
C with very small amt. AICI3 at —15° gives (small yield (81)) phcnyl-ro-dichloromethyl- 
phcnylchloromcthanc, b.p. 285° at 750 mm.) 

[0 with SbF 3 on htg gives (82) (83) bcnzal (di)fiuoridc [Beil. V-290, V r (149), Vf(224)], 
b. Pl 139.95° (83), Di° = 1.13572 (84), nL° = 1.45775 (84).] 

[C with ale. Na 2 S under N2 gives (85) cf. (8G) monomeric thiobenzaldehydc, but this 
cannot be isolated since it immediately undergoes polymerization to 0-trithiobenzaldchyde 
and/or other reactions. — C with ale. NaSH refluxed 3-4 hrs. gives (86) dibenzyl disulfide 
[Beil. VI-405, VIi-(229), Vl2~(437)}, m.p. 09-70° (8G).I 

[0 with cone. aq. NH4OH on stdg. 4 months at ord. temp. (87), or C with ale. NIIiOH 
in s t. at 100° (88), or C with ale. NIROH + trace of Zn dust at room temp. (88), gives 
hydrobenzamide [Beil. VII-215, Vlli-(120)], m.p. 110°, doubtless through intermediate 
hydrolysis to benzaldchydc Bincc this can sometimes (88) be Isolated.] 

Behavior with organic reactants. C with hydrocarbons. [C with CjH# in pres of AlClj 
(37) (89), Cr (90), BcCI 2 at 130-140° for 20 hrs. (91), or Zn dust (92) undergoes Fricdel- 
Crafts reaction giving (yields: 28.7% (91), 19.6% (90), 13.4% (37)) triphcnylmcthane 
(1:7220) frequently accompanied (37) (89) by other products such as diphenylmethane 
(1:7120) and tnphcnylchlororacthanc (3:3410). — C with CflHe + A1 + HgCl 2 at 50-55° 
gives (93) cf. (89) 9, lO-diphcnyI-9, 10-dihydroanthracenc [Beil. V-745, V2-(G81)J, m.p '104° 
(89), 159° (93).] 

[C with toluene in pres, of BcC1 2 refluxed 3 hrs. gives (73% yield (91)) phcnyl-di-p- 
tolylmethane (4,4'-dimcthyl-triphcnyImcthanc) [Beil. V-712, Vj-(352), V2-(623)[, ac- 
companied by other products. — C with toluene + A1 + IIgCl 2 at 00-70° for 2 hrs. gives 
(93) a hydrocarbon CtHhi, m.p. 185°, possibly having the structure 9,10-di-p-tolyl-9,10- 
dihydroanthraccnc,] 

[0 with o-xylene (1:7430) -f AlClj in acetylene tetrachloride (3:5750) as solvent gives 
(very small yield (94)) 2,3,0, 7«tctramcthyl-9,10-diphcnyknthracene, m.p. 312°; note that 
this product has composition C 3 oIl2« and Ls not a dihydroanthraccnc dcriv.] 

[For use of 0 + cone. H 2 S0 4 as a color test for various aromatic hydrocarbons see (95) 
(96).] 

0 vnth phenols. [C with phenol at 120° for 10 hrs. condenses with loss of HCI giving 
(87% yield (70)) 4,4 , -dihyclroxy-triphenyImethanc (leucobcnzaurin) [Beil. VI-10-12, 
VIj-(lOlO)], ndLs. from aq ale. or from CHCfo, m.p. 160-161° (corrcsp. diacetate, m p- 
115° (97)): this prod, is also obtd. from benzaldehyde (1:0195) by condensation with 
phenol (1 : 1420) in pres, of HjSO« (yields: 25% (98), 22% (99)) or H 3 PO< (100): note that 
the isomeric benzaldehyde diphenylacetal is unreported. For formn. of resin from C 
with phenol sec (101).] 
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3:6327 


(C with. 2 males fj-naphtbol (1:1540) on htg. condenses with loss of HC1 *f H 2 0 giving 
(97% yield (102)) (103) 9-phenyl-I,2,7,8-dibenzoxanthene [Beil. XVII-98), pr. ortbls. from 
AcOH, m.p. 190-191° (103), 190° (102); this prod is also obtd from benzaldehyde (1:0195) 
by condensation with 0-naphthol in AcOH in s t. at 200° for 2 days (104) or in pres, of 
H2SO4 (104) at 100°; see also under benzaldehyde (1:0195) for use as test for latter.) 

C with amines (6 with aniline (2 moles) in pres, of Zn dust (92) or BeCl2 at 120-125® 
for 2 hrs. (91) condenses giving (54% yield (91)) 4,4'-diamwo-tnphenylmethane (Beil 
XIII-274, XIIIi-(89)], cryst. from CeH« with 1 mole solvent, m p. 106° (106), 104-105° 
(92), cryst. from dry ether without solvent, m p. 139-140° (106), 139® (107) (corresp. 
diacetyl deriv., m.p 233-234° (108) (109)); thss compound is also obtd. from benzaldehyde 
(1:0195) by condensation with 2moies aniline in various ways, e g., sec (108) (106) (107)J 

(0 with IV.lV-dimethylamUne (2 moles) m pres of ZnCb at 100® (110) condenses giving 
•1,4 'Z>2s-(dimethylamino)-tnphenylmethnne (ieuco-Malachite Green) (Beil. XIII-275, 
XHIr(89)}, cryst. from C«He or ale in 3 forms, m p 102“ (111) (112), m p. 93-94° (111), 
92-93® (112}, and 77° (112) cf (111); this prod is also obtd. from benzaldehyde (1:0195) 
by condensation with 2 moles N,N-dimethylamhne m various ways, e.g., with ZnChat 100® 
(113) (112), or with POCI3 (aim. 100% yield (114)) ] 

[For study of reactivity of C toward pyridine or piperidine see (115).) 

C with, other nitrogenous reactants [C (excess) with thiourea at not above 150® gives 
(116) (117) a salt, CSH9N3S2HCI, m p. 236® (117), regarded as 4,6-didmino-2-phenyI* 
1,3,5-ihth'mzane (127). — For analogous behavior of C noth N -phenyl thi ourea and with 
JV-(p-tolyl)-thiourca see (117) J 

[C with Zn salt of o-ammopbenyl mercaptan m AcOH/NaOAc refluxed 30 min. in current 
of H 2 S gives (low yield (118); 2-phenylbenzothi azole, m.p. 114° cor.) 

C with organometallic reactants [C with MeMgl gives (22% yield (119)) a-stilbene 
dichioride (3:4854) 4- ethane but no isopropylbenzene (cumene) or syzn,-dimetby]diphenyl- 
ethane; however, C with MeMgCl gives (120) no a-stilbene dichioride but instead a mixture 
of four other compds., viz, isopropylbenzene (cumene) (1:7440), l-chlorol,2-dipbenyl- 
propane, and two forms of 2,4-diphenylbutane.) 

[C with CsHsMgBr gives (119) cf. (121) triphenylmethane (1:7220) + «-stilbene di- 
chlonde (3:4854) + biphenyl (1:7175) ) 

[C with MejZn gives (122) isopropylbenzene (cumene) (1:7440).] 

[C does not react with Hg di-p-tolyl even on refluxing m toluene for 300 hrs (123).] 

® Hydrolysis to benzaldehyde: 0 on boilg. with 10% KsOOj soln. gives benzaldehyde 
(1 :0195); after acidification with HCJ the benzaidehyde may be detected with fuchsia 
aldehyde reagent. (Dif. from pure benzyl chloride (3:6535) or pure benzotrichtoride 
(3.6540).; 

<g> Benzaldehyde phenylhydrazoae: m.p. 156° u.c. (From C with 3 moles phenyl- 
hydrazine refluxed m ale for 2 hrs. (55% yield (124)); note that from the mother 
liquor small amounts of an isomeric (7) benzaldehyde phenylhydrazone, m.p. 154- 
355°, are obtd. (124).} 

® Benzaldehyde semicarbazone: mp. 219-220® u.c. (124). [From £j (3.2 g.) with 
semicarbazide hydrochloride (4.4 g ) -f Na 2 COj (2.1 g.) refluxed a few hre. in ale. and 
the ppt. recrystd. from hot aq. (124); note that the m.p. of this prod, varies somewhat 
with rate of htg. cf. (1:0195).] 


3:6327 (1) Limprieht, Ann. 139, 317-321 (1866). ( 2 } Timmermans, Bull. toe. chin 1 . Bela. 25 
334-343 (1913): Cent 1914,1 C18. (3) Lecat, Ann toe. act Bruxelles B-47, 68(1927)* Cent lW 
II 905, CJL. 22. 4290 (1928). (4> SchiS, Ber. 18, S03 (1886). (5) Olivier. Weber. to J 
chim. S3, 8S0 (1934). (6) Lock, A singer, Monatsh. 59, 157 (1932). (7) Lauer. J. praXt. Chem 
(2) 142, 257 (1935). (8) Khara3ch. Brown, J. Am. Chtm. Soc. Cl, 2146 (1939). (9) Sutton! 



3:0327 BENZAL (DI) CHLORIDE 


SCO 


Proc. Roy. Soc. ( London ) A-133, 072-073 (1931). (10) von Schneider, Z. physik. Chcm. 22, 231 
(1897). 

(11) Holloman, Vermeulcn, DeMooy, lice. irav. cJitm. 33, 17-25 (1014). (12) Aldsehul, von 
8clmcidcr, Z.- physik. Chcm. 10, 24 (1895). (13) King, Bcailoy, Pros. Nova Scotian Acad. Set., 
18, 20-1-212 (1032-33); Cent. 1934, I 3201; C.A. 28, 2080 (1034). (14) Cotton, Mouton, Amt. 
dam. (8) 28, 214 (1913). (15) " International Critical Tables," Yol. 1, p. 20S (1920). (10) 
Britton (to Dow Chcm. Co.), U.S. 1,801,458, May 12, 1031; Cent. 1931, II 497; C.A. 25, 3003 
(1931). (17) Brins, Itcc. trav. chim. 42, 20 (1923). (18) Luba, Clark, J. Am. Chcm, Soc, 40, 
1449-1453 (1918). (19) Van Winkle, Smith, J. Am. Chan. Soc. 42, 333-347 (1920). (20) 
Asingor, Lock, Monatsh. 62, 331-333 (1033). 

~ * n '' looiw— W. ^ * --id. 190, 1074-1075 (1933). (23) 

„ r. 41, 1018 (1008). (25) Keropf, 

*2, 3970 (1009). (27), Rcmbold, 
I ‘ ‘ 5). (29) Colson, Gautier, Ann. 

I 1 1 U.S. 2,162,357, March 28, 1039; 


!3t, 3150-3157. (32) Heilstefa, 

Ku hi berg, NouJiof, Ann. 14C, 322-323, 327 (1808). (33) Boilstein, Ann. 110, 330-341 (1860). 
m.t rt. i-i._ /._ c-» \ tto » ooo oeo -L. i coo uen v™. 07 ion • Cent. 1932, 1 


Irit. 378,860, 
iwiss 87,901, 
-312 (1903). 
[ 1210; C.A. 
Is, Trawiti, 


Compt. raid. 130, 241 (1003). 

(41) Whitmore, Langlols, J. Am. Chan. Soc. 55, 1518-1520 (1933). 
Ger. 121,223, Juno 3, 1001; * f-ni. T’ {“*' T * 7* 

(1907). (44) LOb, Her. 30, ; . ' 49 . 

Her. 50, 309 (1017). (47) L ! 4 «. " ■ 

J. prakt. Chem. (2) 140, 49-' . . 

143 (1899). (50) Scbultzo, s ■ “ * / • , • 4 . 


(42) F. Bayor and Co., 

r>— onn.omo 


(1033). (00) Vanin, CJicrnovarova, J. Russ. Phys.-Chem. Soc. 59, 891-891 (1927); Cent. 192a, 
I29ll;[C.A. 22, 3107 (1928)]. 

(01) Olivier, Weber, Re • 51. • ’ ' •' * ~ ' 

Der. 69, 2130 (1020). ((,■.■..■* 1 ?. 1 

Monatsh. 59, 152-100 ( . ' . ■ ■ * *• ’ > ■ 

(1888). (00) B.A.S.F., . ■ ■ ■ ; - I. . ‘ 1 

18,232, Fob. 10, 1881, F I, 1 .... I"*. 

Bod rou x, Dull. soc. chim VI. ■ 

Friedtanda 1, 20 (1888). . ** 

(71) van der Linden, . ; • »?, ■ . . ’ 

1203 (1037). (73) Lnuer, J. prakt. Chan. (2) 142, 252-257 (1935); (2) 143, 127-138 tltU«£ 
(74) Kllcgi, Her. 40, 4939 (1907); 42, 2583 (1909). (75) Zimmormann, MOlier, Rcr. 18, 097 
(1885). (70) Flilrscheim, Holmes, J. Chan. Soc. 1928, 1007-1010. (77) Onufrowic*. Btr. 17. 
835-830 (1881). (78) Bernouilli, Scliaaf, licit. Chim. Acta 5, 720-728 (1922). (70) Rawer, 
Wehrli, Biedermann. daila Vedova, licit. Chim. Acta 11, 233 (102S). (SO) Doan, Berchot, J. 
Am. Chcm. Soc. 62,2825 (1930). . _ 

(81) Wertypo 
1013, 1074-1093 
Swarta, J. chim. 

(SO) Fromm, 8c 
(88) BOttinger, 

Chakrabarty, E 
(1929)]. 

(91) Bredorock, Lehmann, SchOnfeld, Fritisoho, Her. 72, 1415-1410, 1423 (1039). (0-) 
BOttinger, Der. 12, 070 (1870). (03) Ray, J. Chan. Soc. 117, 1330, 1333 (1020). (91) Barnott, 
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3:6327-3:6345 


J. Chem. Soe . 1339, 34S. {95) Levy, Campbell, J. Chem. Soc. 1939, 1442, 1445. (90) lip praam:, 
Poliak. Monatsh. 23, 670-671 (1902). (97) Meyer, Gerloff, Ber. 56, 103 (1923). (9S) Zincfce, 
Woltenberg, Ann . 363, 26S (190S) . (99 ) Russanow, Ber. 22, 1 944-1 915 (1 8S9) . (1 00) Tauasescu, 
SJmoncscu, J- prakt. Chem. (2) 141, 318 (1934). 

{101} Baekeland, Bender, Ind. Eng. Chem. 17, 236 (1925). (102) Dilthey, Quint, Heinen, J. 
prakt. Chem. (2) 152,. 66 (1939). (103) Mackenzie, Joseph, J. Chem. Soc. 65, 793 (1904). {101} 
Claisen, Ann. 237, 265-270 (1S87). (105) BMtinger, Ber. 11, 276-277 (187S). (106) Fischer, 
Ann. 206, 147-155 (1880). (107) Weil, Sapper, Kramer, KWter, Selberg. Ber. 61, 1299 (1928). 
(108) Baeyer, Yilliger, Ba-. 37, 2860 (1904). (109) Shoesmith, Sosson, Hetheringtoa, J. Chem. 
Soc. 1927, 2227. (110} Fischer, Ann. 206, 136-137 (1880). 

(ill) E, Fischer, O. Fischer, O. Lehmann, Ber. 12, 793 (1879). (112) Heertjea, Bakker, van 
Kerkhof, Bee. trav. chim. 62, 738-739 (1942). (113) Fischer, Ann. Z06, 122-129 (1880). (114) 
Nencld, Monatsh. 9, IMS-1149 (1888). (115) Tronov, J. Rues. Phys.-Chem. Soc. 58, 1278-1301 
(1926) ; Cent. 1927, II 1145-1146, C.A. 22, 2737 (1928). (116) Abel. Am. Chem. J. 13. 11S-I19 
(1891). (117) Underwood. Dains, J. Am. Chem. Soc. 57, 1769-1770 (1935). (118) Bogert, 
Stull, J. Am. Chem. Soc. 47, 30S1 (1925). (119) Fuson, Ross, J. Am. Chem. Soc. 55, 720-722 
(1933). (120) Elhngboe, Fuson. J. Am. Chem. Soc. 55, 2960-2964 (1933). 

(121) Reychler, Bull. soc. ch\m . (3) 35, 739-740 (1906). (122) Liebmann, Ber. 13, 45-46 
(1880). (123) Whitmore, Thurman. J. Am. Chem. Soc. 51, 1493, 1497 (1929). (124) Bodforas, 
Ber. 59, 666-670 (1926). 


3:6335 1,2,3-TRICHLORO-S 
PROPANE 


B.P. 206-210° cor. {1} 

87° at 9 mm. (2) 

Colorless odorless oil (2). 

(For forma, of C (together with other products) from ter-butyl chloride (3:7045) + Cl 2 
see (1); from 3-chloro-2-(chloromethyI)propene-l (3:5633) in CHCij by shaking with 
Clj/aq. see (2).) 

3:6335 (l) Rogers, Nelson, J. Am. Chem. Soc. 58, 1028 (1936). (2) Kleinfeller, Ber. 62, 1595 


JHLOROMETHYL) CiHjCL Beil. I — 

CH 2 C1 

HiC-d— CH, h-(sa) 

di di di 


Di s - 1.481 (II 


n|? » 1.508 (1) 


1,3,5-TRICHLOROBENZENE 


B.P. 208° M.P, 63° 

See 3 : 1400. Division A: Solids. 



3:6345 2,3-DICHLOROTOLUENE CH, 

a 

B.P. 207-208° at 760 mm. (!) 

204-200° at 765 mm. (2) 

01-62° at 3 mm. (8) 


CgHjCla Beil. V - 204 
V x -(113) 
Vi-(1S6) 


C 7 H«CI 2 Beil. V - 295 
Vr- 
Yr- 


"o - 1.5511 (8} 



3:6345-3:6355 


DIVISION B, SECTION 1 


[For prepn. of C from 2-chloro-3-aminotoluene [Beil. XII-870, XIIi-(404)] via diazotiza- 
tion and use of CU2CI2 reaction (aim. quant, yield {2), 64% (8)) see indie, refs.; for forum, 
of C (together with other dichlorotoluenes) from toluene or o-chlorotoluene (3:8245) with 
CI2 in pres, of FeClg or M0CI5 see (3) (4), from o-chlorotoluene -f CI2 + Al/Hg see (4).] 

[C with CI2 in pres, of Al/Hg gives (70% yield (5)) 2,3,4-trichlorotoluene (3:0425), 
m.p. 41°.] [C with Bro at 180-200° gives (8) 2,3-dichlorobenzaI (di)bromide (not isolated) 
which on hydrolysis with cone. H2SO4 gives (71% yield (8)) 2,3-dichlorobenzaldehyde 
(3:1480).] 

C on mononitration with cone. HNO3 (6) or cold mixt. of 2 pts. cone. HNOj *f 3 pts. 
cone. H2SO4 (2) yields 2,3-dichloro-4-nitrotoluene [Beil. V-332], ndls. from ale. + AcOH, 
m.p. 50.5-51.5° (2), 51° <6>; C on dinitration with mixt. of 7 pts. fumg. HNO3 + 3.5 pts- 
cone. H2SO4 yields (2) 2,3-dichloro-4,6-dinitrotoluene (Beil. V-345], cryst. from AcOH or 
ale., m.p. 71-72° (2). 

C on oxidn. with fllk. KMn04 (6) or with dil. HNO3 for some hre. in s.t. at 140° [2) (6) 
yields 2,3-dichlorobenzoic acid (3:4650), m.p. 166° (6), 163° (2). 

C on sulfonation with 2 pts. 10% oleum at 50° gives (7) mixt. of 89% 2,3-dichlorotoIuene- 
sulfonic acid-6 (corresp. sulfonyl chloride, m.p. 51-52° (7), corresp. sulfonamide, m.p. 228° 
(7)) and 11% 2,3-dichlorotoluenesulfonic acid-5 (corresp. sulfonyl chloride, m.p. 87° (7), 
corresp. sulfonamide, m.p. 185° (7)). 


3:634.5 (l) Wynne, Greeves, Proc. Chem. Soc. 11, 151 (1895). {2) Cohen, Dakin, J. Chem. Soc . 
79, 1128-1129 (1901). (3) Seelig, Ann. 237. 157, 166 (1887). (4) Ref. 2, pp. 1114-1117. (5) 
Cohen, Dakin, J. Chem. Soc. 81, 1339-1340 (1902). (6) Ref. 3, pp. 162-163 (7) Silvester, 
Wynne, J. Chem. Soc. 1936, 692-694. (8) Marvel, Overberger, Allen, Johnston, Saunders, 
Young, J. Am. Chem. Soc. 68, 861-862 (1946). 


3:6355 3,4-DICHLOROTOLUENE CHa 



C7H6CI2 


Beil. V - 296 
Vi- ( 162 ) 

V«- 


B.P. F.P. 

207-208.1° cor. at 770 mm. (1) -16.0° (1) D§ = 1.2541 (1) 

208.3-208.8° at 746.5 mm. (2) • 1.2512 (4) 

205.5-206.5° (3) =* 1.5490 (0 

200.5° u.c. at 741 mm. (4) 

For f .p./compn. diagram of system : C 4- 2,4-dichIorotoluene (3 : 6290) see (1 ) ; the eutectic 
conts 52% C and freezes about —38° (1). 

[For prepn. of C from 4-chloro-3-aminotoluene [Beil. XII-S71, XIIi-(404)] by diazotiza- 
tion and C112CI2 reactn. (77% yield (5)) see (5) (6); similarly from 3-chloro-4-aminotoluene 
[Beil. XI 1-989, XIIi-(436)I see (4) (3) (1); from 2-chloro-4-methylphenoI (3:6215) with 
PCI5 see (7); from salts of 3,4-dichlorotoluenesulfonic acid-2 or 3,4-dichlorosulfonic acid-5 
by hydrolysis see (8).] 

[For formn. of C (42% together with 58% 2,4-diehIorotoluene (3:6290)) from p-chloro- 
toluene (3:8287) with CI2 in pres, of Fe see (1); for formn. of 0 (together with other isomers) 
from toluene with CI2 in pres, of I2 (9) (10) or of M0CI5 (11) (12) or with SO2CI2 at 160° J13) 
see indie, refs.; for formn. of C (together with other isomers) from m-chlorotoluene (3:8275) 
or p-chlorotoluene (3:8287) with CI2 in pres, of Al/Hg see (14).] 

[C with CI2 in pres, of Al/Hg yields exclusively (15) 2,4,5-trichlorotoluene (3:2100), m*p- 
81-82° (15); C at its b.p. treated with CI2 yields (16) (5) (17) 3,4-dichlorobenzal dichloridc 
(3:6876), b.p. 257°. N 
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3: 6365-3 : 6370 


0 on mononitration with mixt. of 2 pts. cone. HNOj -+• 4 pts. cone. HjSO< yields {6) (18) 
3,4-dichloro~6-nitrotoluene (Beil. V-331], ndla. from ale. + AcOH, m.p. 63-64” (0) (19), 
63° (20); 6 on dmitration yields (6) 3,4-dichIoro-2,6-dinitrotoluene [Beil. V-345], ndls. 
from AcOH, m.p. 91.5-92.5° (6) (19). 

C on oxidn. (2) with Cr 03 (9) (10), with KMnO i (21), or with dil. HNOj in s.t. at 130- 
150° (4) (6) (8) yields 3,4-dichIorobenzoie acid (3:4925), m.p. 206°. 

[0 on sulfonation with fumg. H 2 SOi yields (6) 3,4-dichlorotoluenesulfonic acid-6 (corresp. 
sulfonyl chloride, m.p. 81 Q (6), 82° (22), corresp. sulfonamide, m.p. 190-191° (6), 189° (22)); 
note, however, that the isomeric derivs., viz., 3,4-dichlorotoluenesulfonyl chloride-2, m.p. 
49“ (8), and 3,4-dichlorotoluenesulfonamide, m.p. 186° (8), have been independently prepd.l 

3:6355 (1) Wahl, Compt. rend 202, 2161-2163 (1936); Buii. toe. chim. (5) 4, 344-349 (1937). 
(2) Kraay, Rec. trav. chim. 49, 1085, 1090 (1930). (3) Wynne, J . Chem. See. 61, 1059-1060 
(1892). (4) Ullmann, Wotz, Ann. 231, 312-314 (1885). (5) Ruggh, Zaeslln. Lang, Heh. 
Chim. Aela 21, 1248 (1938). (0) Cohen, Dakin. J. Chem. Soc. 79, 1133 (1901). (7) Schall, 
Dralle. Ber. 17, 2535 (1884). (8) Wynne, J. Chem. Soc. 1936, 702, 705. (9) Beilstein, Kuhl- 

' • '' t, '' , l875). 

263 (1877). (13) 

' Cohen. Dakin, J. 

(17) Booth, Elaey, 
Chim. Acta 19, 437 

V&tfuuy. i»a - ■ 1 " , Tod, With&m, J. 

Chem. Soc. 127, 2348 (1925). 

(21) Bornwater, Holleman, Rec. trav. chxm. 31, 228-229 (1912). (22) Silvester, Wynne, J. 
Chem Soc. 1936, 692. 


3:6370 HEXACHLOROPROPENE 


Cl 

Cl3C-C=CCI 2 


C a Cl 6 


Beil. I - 200 
Ii-( 83) 
h — 


209-210° at 760 mm. (1) (2) D\° = 1.7C52 (1) n?? = 1.5001 (1) 

122-123° at 60 mm. (1) 

99° at 16 mm. (2) 


Oil with fragrant odor. — Insoluble aq. 

[For prepn. of C from sym.-heptachloropropane (3:6860) by loss of HCl in presence of 
AlCh in CCU at 60-70° (83% yield) see (3); from asym -hcptachloropropane (3:0200) by 
htg. at 250-420°, especially in presence of ZnCU or CuCl (4) (with latter tetrachloroethylene 
(3:5460), b also formed (4) (5)), or by htg with ale. KOH at 50-6Q° (90% yield (6)) (1); 
from hcptachloro-n-butyraldehyde [Bed. Ii-(346)[ by actn. of 2 moles NaOEt see (7).] 

C with AlClj + I mole trichloroethylene (3.5170) raCH 2 Cl 2 (3:5020) orCHClj (3:5050) 
at 30-37° gives (82% yield (6)) 1,1,2,3,3,4,5,5,5-nonnchloropcntene-l, colorless liq. with 
cedar-like odor, b.p. 128° at 2-3 mm., 86° at 0.2 mm., *= 1.812, no = 1.5703 (6): with 
excess trichloroethylene (3:5170) prod, is mixt. consisting exclusively of two dodecachloro- 
heptenes, CiHiClu, one m p. 94-96°, the other, m.p. 58-62° (6). 

C with AlClj + 1,2-dichloroethylene (3:5030) in CH 2 C1 2 soln. yields (8) a single 1,1,2 3,- 
* ' t 1 ' ‘ 13-113.5° at 2 mm., Df j = 1.749, 

. " _ ‘ ■ (80% yield (8)) a mixt. of penta- 


In-prod. sparingly sol. in CCU but regenerating 


C forms with AlClj at 80° a yel. cryst. a 
0 upon treatment with aq. (8). 

C on cautious "arming with cone. H,SO, <9> (10) (2) (11) or on boilg. with an aqueous 
suspension of BaCO* (2) yields a,0,0-tnchloroacrylic acid (3:1840) spar. sol. cold aa eas 
boI. hot aq., pr. from CSj, m.p. 76° (2). 



3*.G370-3:G375 DIVISION B, SECTION 1 

0 does not add Hr; {10), but C in sunlight adds CU yielding (10) octachloropropacf 
(3:4450) q.v. 

C with ale. NaOEt yields (1) triethyl crtJwwtjS^S-txichloroacrylate, Up, 230-237% ®? * 
1.21S3, Uu° “ 1.4649 (1). (This orfAo ester on htg. with 2 vols. cone. HQ yields (1) ethyl 
a,0>(MxichloroaexyIato., bp. 192-194% D? ** 1.3740, «u* *■ 1.4S39 (I), which can be 
hydrolyzed by conventional methods to a,/3,$-trichloroa crylic add (see above).) 

3:6370 {1} Fritsch. Ann. 207, 314-316 (1S97). {2) B5es*hen, Dujardin, fire. fro* dm. St, 
9S-100 (1913). (3) Prins, Rtc. trot, chi n. 34, 251-252 (1935). (4) IWoseten, van der Sebeej, 
dc Voogt, /Joe. tear, c-fcim. 34, TSv-95 (1915). (5) B5csehcri, Rec. fro*. dim. 45, 407—46$ (1915). 
•'***■' .1 >_ r »'<»« .i m «t SchiniTOfh K«r. te. din. 57, 132 

■ Prins, Cor. 261.6S9. Julr t 2, 1915; 

■ 6 (1914). 


3:C373 DI(TRICHLORO VINYL) ETHER Cl Cl 0*00* Belt. I -725 

a.c=c-o-c=cc), 

B.P. 210“ (1) D- - 1.G54 |1) 

(For prepn. o( C from dccachlorodicthyl ether (3:1G76) by treatment with ale. K*S 
see(l).] 

C with Cl* in sunlight adds 2 moles halogen yielding (1) decaehlorodiethyl ether (3: 1676), 
m.p, 69°. 

C with Brj in sunlight adds 2 moles halogen yielding (1) fcis-(tt^HdibromcK»^>tn<hl<>ro- 
etlvyl) ether, m.p. 96° (l). 

3:6373 (l) MalaguU, Ann. e Aim. (3) 16, 19-2S (1S46). 


3:0375 ETHYL y-CHLOROACETO ACETATE C«H 8 OjC1 

(Ethyl r-chloro-iS-kcto-n- CU* — C — CH* — C=0 

butjT.to) ^ | ^ £t 

B.P. FJ>. 


210° dec. 

(1) 

-5“ P) (9) 

Di° - 1.2157 (1) 

205° dec. 

(2) (9) 

-S’ (1) 


117-119* 

at 17 mm. (3) 


DV - 1.3170 (1) 

107° 

at 14 mm. (4) 



105° 

at 11 mm. (2) (9) 



102° 

at 12 mm. (1) 


Dj° = 1.21S2 (1) 

103° 

at 12 mm. {19) 



92-93° 

at 6 mm. {19) 



80° 

at 3 mm. {19) 




(See also ethyl a-ehloroaceicccxtate (3:6207).) 


B-n.ni- oca 
HIr(233) 
IHr(42C) 


n'J = 1.4540 (4) 
1.45452U) 


Colorless limpid Eq. which soon turns yellow {4). — Almost insol. aq. but miscible with 
most org. solvents. — (Note that purity of material of earEer workers (5) has been seriously 
questioned (2).] 

(For prepn. of C from aeetylketene (ketene dimer (6) {«)) by conversion with CU 
Y-cldoroaceton cetyl chloride (3; 90SS) and reactn. of the Latter with excess abs. EtOH *4 0 
see {3); from ethyl chloroacetate (3:5700) (2 moles) with Mg (1 mole) in dry ether eon tc. 
HgCU (56% yield (1)) cf. (19) or with Mg in dry ether eontg. Ij (35% yield (4)) 
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Ai/Hg in pres, of a trace of EtOH (8) see indie, refs.; from chloroacetaldehyde (3:7212) 
with ethyl diazoacetate see (5); from ethyl 7-chIorc^hydroxy-n-butyrate {Beil. III-310, 
HIr(U6)l by careful oxidn. with K:CrjO r 4- H*SO< (poor yield) see (9).] 

S on hydrolysis with aq. HC1 for 3 hrs undergoes ketonic splitting yielding (1 } chloro- 
acetone (3:5425) + COz 4- EtOH (note that this does not distinguish C from ethyl a- 
cblorcacetoacetate which yields same products). 

(C with ale. NaOEt at 500° undergoes bimolecular condensation with loss of 2 HC1 
yielding (10) diethyl succinyloeuccinate {Beil. X-S94, Xj-(434)1, m.p. 125-1 26° (10); 
this same condensation is also effected by other alkaline agents, e.g., sodium phenolate, 
dil. aq. NaOH, NHtOB, NH3 in ether, KOAc alone or in pres, of ale, or CgH«, diethyl 
sodiomalonaje or MejNH in CgHj, or K phthabmide (10).) 

(C with ethyl orthoformatc (1:3241) in AcjO refluxed for H hr. ppts, on cooling (45% 
yield (11)) ethyl y-chloro-a-ethoxymethylene-acetoacetate, colorless cdls. from ale. or 
C«H« t m.p 9S° (ll).j 

Note that 0 is capable of displaying kcto-cnol tautomerism as is shown by the following 
reactions: 

0 with FeClj solo, gives red coloration (1) (4) (9) (19); C conts, 10.9% enol, but 4% soln. 
of C in ether conts. 53% enol. (19). 

C forms a senes of metallic salts of the enolic form; these are in general insol. in aq. but 
soluble in org solvents: e.g., Cu(C*HfjOjCI)j (from C on shaking with aq. Cu(OAc)j), 
green ndls. from CgHg, m.p. 16&-169 0 dec. (9) (4) cf. (19), 167.5° dec. (1), 163° (8); Mg- 
(C«H s OiC1)2 (from C shaken with aq- MgSO< + NH4CI), m.p. 170° (1); Zn(C*H g 0 3 Cl); 
(from C 00 shaking with NH^OH/ZnSO*), m.p. 121° (1); Ni(CoHsOaCl)2 (from 6 on shaking 
with Ni(OAc)2 4* NH4OH), m.p. 131-132° (I); other metals behave similarly (1). 

C couples with diazonium salt solas, in pres, of NaOAc yielding the corresp. a* (aryl- 
hydrazones) of ethyl 7-chloro-«,<?'diketo-n-butyrate (ethyl y-chl oro-a- (arylazo Jaceto- 
acetates (cf. dif. bdiavior of isomeric ethyl ar-chloroacetoacetate (3:6207)): e.g. f 6 with 
benzenediazonium chloride soln. in pres, of NaOAc at 0° gives (12) (13) ethyl y-chloro-^- 
keto-or-phenylhydrazono-w-butyrate, sparing sol. yel. ndls. from ale., m.p. 92-93° (12) (13), 
92° (14) (note that this prod, on htg. with ale. KOAc loses HC1 and ring-closes to 3-carb- 
ethoxy-4-hydroxy-l-pbenyJpyrazole, colorless pr. from ale,, m.p. 85° (14) (15)); similarly 
0 with p-nitrobenzenediazonium chloride soln. in pres, of NaOAc at 0° gives (16) ethyl 
y-chloro-a-(p-nitrobenzeneazo)acetoacetate, yel. ndls. from ale., m.p. 135° (16) (note that 
this prod, with hot ale. KOAc loses HCI and ring-closes to 3-carbe t h oxy-4-bydroxy-l - 
(p-nitro)phenylpyrazole, colorless ndls. from AcOH, m.p. 220'“ (16). — (For analogous 
reactions of C with numerous other diazomum salts see the papers represented by (16) 
(14) (17).) 

6 with thiourea on wanning in ale. for 4 hrs. loses HCI and ring-closes yielding (9) ethyl 
(2-aminothiaxolyl-f )acetate, colorless cryst. from C#Hg, m.p. 94° (18), 74“ (9) (one of these 
is probably a misprint for the other). 


3:6375 ( 1 ) Hamel, BuU. toe. (Him. (4) 29, 390-402 (1921). (2) Lespieau, Bull. toe. chim. (4) 
9, 31-33 (1911). (3) Hurd, Abernathy, J. Am. Chem. Soc. 62, 1147-1148 (1940), {4} Alexan- 
drov, Ber. 46, 1021-1024 (1913). (5) Schlotterbeck, Ber. 42, 2570-2571 (1909). (6) lioese, 
Ind. h'na, Chem. 32, 16-22 (1940). (7) Hurd, Williams. J. Am. Chem. Soc. 58, 962-068 (1936)! 
(8) Pjcha, Doht, Weisl, Monoltk. 27, 1245-1249 (1906). (9) Lespieau, Bull. toe. chim. (3) 33 
463-464 (1905); Compt. rend. 138, 422 (1904). (10) Sommelet, Coyroux, Bull aoc chim 141 
29,402-406(1921). ’ * 1 ' 

(11| Denary, Ebert, Ber. 56, 1897-189$ (1923). (12) Favre), Com pi. rend US 196 (1907) 
(13) F»ml, Prevost. Bull. «oe. chim. (4) 49, 245-246 (1931). (14) ChatUw&y Lve Proc. ft,™ 
Soc. London A-137, 492. 497. 501 (1932). (15) Wolff, Ann. 313, 15 (1900). ’(16) Cbattawmv 
Aah worth, J. Chem. Soc. 2933, 1146. (17) Chattaway, Lye, Proc. Boy. Soc. Lon£nTm, 
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291-295 (1032). (IS) Steude. Ann. 261, 30-31 (1891). (19) Arndt, Loewe, Capuano, fiet. 
feculti sci. uni'J. Istanbul &-A, 122-152 (1943); C.A. 39, 1626 (1945). 


rf,f-a ;( 8-DICHLOROPROPIONIC ACID CjHiOjClj BeU. H - 252 

CHj— CH— COOH Hi-dil) 

da da ni_ 

B.P. M.P. 

210° si. dec. at 762 mm. 49-50° 

See 3:0355. Division A: Solids, • 


2 ,6-D I CHLOROPHEN OL OH 

= 0 ° 

B.P. 211° at 744 mm. M.P. 58° 

See 3 : 1190. Division A: Solids. 


2,4-DICHLOROPHENOL OH C 9 HtOCI 2 

ff 

B.P. 211” M.P. 45° D? ■» 1.4723 

Sec 3:0560. Division A: Solids. 


3:0380 ETHYL a,«,(S-TRICHLORO-n-BUTYRATR' CsHoOaCIj 

Cl 

CHj -CH — A-COO Calls 

k da 

B.P. 212" (1) D™ » 1.3004 (2) 

174.2” cor. at 250 mm. (2) Z>io - 1.3138 (2J 

101.5” at 17 mm. (3) D]| = 1.3163 (2) 

[For prepn. of C from a,a,5-trichIorcMi-butyric acid (3 : 12S0) in EtOB with 10% cone. 
IT. SO. in B.t. at 100” for 3 days sec (2); note that the acid csterifiea with difficulty and 
attempts to use the dry HC1 method give only very poor yields (2).] 

0 with Zn dust in moist ether loses HC1 giving (almost 100% yield (3)) ethyl a-chloro- 
crotonate (3:8523). 

3:0380 ID Judson, B;r. 3, 787 (1870). (2) Perkin, J. Chm.Sac. 05, 424 (1804). (3) Mich."'. 
Scbulthess, J. praht. Chem. (2) 43, 594-596 (1891). 


BeU. H - 281 

Hi- 

- Ha — ■ 


BeU. VI- 189 
VI:*(103) 
VIj-(178) 


ng - 1.1720 


C 9 H«OCIi BeU. VI -180 
VIi-(103) 
VI 2 -(178) 
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3-.6400 o-CKLOROBENZYL CHLORIDE C t H«Cl t 

<73ch 2 ci 

N Cl 

B.P. 213-214* tt> 

105-107° at 28 ram. (2] 

109.0-109.2° fit 25.6 mm. (3) 

110° at 24 mm. (4) 

94® at 16 ram. (5) 

9G-»8° at 14 m {4} 

94-95° at 10 mm. (0) 

84-85° at 3 mm. {4) 


Beil. V - 297 
Vi-(152) 
V 2 -(231) 


(For prepn. of C from o-chlorobenzyl alcohol [Beil. VI-444, VIi-(222)J with PClj (7) or 
with SOCIj -f pyridine (5) see indie, refs.; from o-cblorotoluene (3:8245) with PbC!*- 
2NHtCl (I) or with Cij (8) (9) in ultra-violet light (4) sec indie- refs.; from benzyl chloride 
(3:8535) with CU see (10).] 

{For condens. of C with p-chlorophenol and use of prod as anti-moth prepn. see (11); for 
use in prepn. of condensation prod, with suffocated phenol see (12) ) 

(C with phenol in toluene yields (13) 2-(o-chlorobenxyl)phenol, b.p. 146-151* at 3 t am. 
(benzoate, b.p. 173-176° at 2.5 mm.), and o-cblorobenzyl phenyl ether, b.p. 140-145° at 
2,5 mm., 6 with 2,4-dichlorophenot (3:0560) in tolueDe yields 2'(o-chlorobenzy))-4,6- 
dichlorophcnol, m.p. 59.5-60.5° (benzoate, m.p. 81-82°), and e-chlorobenzyl 2,4-dicbloro- 
phenyl ether, m.p. 61-62°.] 

(C with phenol + AlClj yields (13) 4- (o-chlorobcnzyl) phenol, m.p. 68-69° (benzoate, 
m.p. 64.5-65.5°), and 2-(o-chlorobenzyl)phenol (see above); C with 2,6-dichlorophenol 
(3:1595) + AJCL yields (13) 4-(o-chlorobenzyl)-2,6-dichlorophenol, m.p. 86 5-87.5° 
(benzoate, m.p. 86-87°).] 

(C with Mg in 10 moles dry ether gives (60-75% yield (4)) cf. (25) o-Cl.C«H* CBjMgCl 
(particularly sensitive to air oxidn.); thb with COj followed by acidification or with methyl 
chloroformate (3.5075) followed by hydrolysis yields (4) o-chloropbenylacetic acid, m.p. 
94-95° (3:2640); the ILMgCl cpd. with phenyl isocyanate as directed (22) for p-isomer 
should yield o-chlorophenylacctanilide [Beil. XII-275], m.p. 140° cor. (23), 133.5° (24), 
although thb method has not been specifically reported for 0; the RMgCl cpd. with HgCIj 
gives (25) o-chlorobenzyl HgCl, m.p. 111°, or with HgBr* gives (25) o-chlorobenzyl 
HgBr, m.p. 12S°.] 

{For Btudy of behavior of 0 with NaOEt see (14) (7); for study of rate of reaction of C 
with Lil, Kal, or Kt (6) (5) or with NrjSOj (2) sec indie, refs., for study of acid hydrolysis 
of C in various solvents sec (5); for reaction of C with KCN yielding o-chlorobenzyl cyanide 
(which on hydrolysis gives o-chloropbenylacetic acid (3:2040)) see (15) (16); for behavior 
of 0 with cellulose (17) or sodium cellulose (18) sec indie, refs.] 

C refluxed 4 h&. with hexamethylenetetramine (1 mole) in 60% ale. soln. yields (19) 
txhlorobenzaldcbydc (3:6410) q.v.; 0 htd. in xylene with p-nitropbenylhydrazine yields 
(20) ixhlorobenzal-p-nitrophenylhydrazone, m p. 241* (20). 

C on mommitration with 12 pts. fumg. IINOi at 3<W0® gives (35% yield (21)) 2-chloro- 
5-nitrobenz>I chloride, pr. from ale., m p. 66° (21 J. 

3: MW (1) Seyewetj. Trtwitx. Ccmpi. rrruL 136. 241 (1903). (2> Sprung. J. Am. Chem. Soc. 53, 
I&10-IW9 (1930). (3) da Bnjym*. Davis. Gross, J. Am. Chem. Soc. 55, 3938 (1933). (4) Austin. 
Johnson. J. Am. Chem. Sac. 5«. C57 (1932). (5) Bcnnnt. Jones. J. Chem Soc. 1935, J818. |6> 
Cfensint, Hussey. J, Am. Chem. Soc. 47, 486 (1925). (7) Olivier, Etc. trot. th%m. 41, 308-309 
(1921). (S) Jones. J. Chem. Soc. 1935. 1S39. (9) Zelinsky A Sobering- KaHhaum. Ger. 478,084. 
Juw. 20*1929; Cent. 19*9, II 1216. (10) Olivier. Etc. trot, chim- #1, 419-421 (1921). 
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32o!o50 

Huston 

(14) Fr , 

J. Biol. Chem. 58, 220 (11)23). (10) Mohncr, J. prakt. Chem. (2) 02, 651-55/5 (1000). (17) 
Niothammor, KOnlg, Cclluloscchem. 10, 201-205 (1029). (18) Ball. Ilibbcrt, Can, J. !lf search 7, 
481-408 (1032), (19) Mayor, English, Ann. 417, 78 (1018). (20) Busch, Lang, J. prakt, Chem, 
(2) 144, 312 (1030). 

(21) Molsenhcimcr, Zlmmormnnn, von Kummer, Ann. 440, 225-220 (1020). (22) Underwood, 
Galo, J. Am. Chem . Soc. 50, 2117-2110 (1034), (23) Jenkins, Richardson, J. Am ■ Chem. Soc. 
55, 1010 (1033). (24) Mohncr, J. prakt. Chem. (2) G2J558 (1000). (25) Waro, llixon, J. Am. 
Chem. Soc. CO, 1202-1203 (1938). ‘ ' 


3:0410 o-CHLOROBENZALDEHYDE C 7 n 6 OCl Bell. VH - 233 

/~SCH0 VIIi*(132) 

N Cl 

B.P. M.P. 

313-214° (1) 11° (4) 2^° - 1.251/2 (0) n?? - 1.50708 (0) 

(2) (14) 

200.7-211*7° at 700 mm. (3) 

208° at 748 mm. (4) 

205-200° cor. at 740 mm. (6) 

00.0-00.0° at 10 mm. (3) 

Oil, volatile with steam. — 0 often contains o/ /(icnzyl clilorido (3:0400) as impurity 
(7). — 0 very easily oxidized in air (probabn; /£,o of variant constants). — O yield 1 ’ 
NallSOj cjxl. (16) (21). />' ' 

(For prepn. of C from o-cldorotolucno (3:8 $ 245 ) with MnOj 4* HjSO< ( 8), or PbOj (24% 
yield (21)), or CrOjCIj in CCI< (9) or CS-jfi i\Q) l or via hulogcnation'to o-chlorobcnzfll 
(di)chlorido (3:GG25) (5) (12) or o-clilorobcnjLi ((Jj)bromido (11) and subsequent hydrolysis 
with fumg. II2SO4 (II) (12) (1) or nnhydroi ( a O xnlio ac. (14) see indicated refs.; for prepn. 
from o-nitrobcnzaldehydo via o-aminobcnznf jjchydo so (12); from o-clilorobenzyl ale. by 
dehydrogenation with CuO + dinitrohenz? j n0 j n quinolino (80% yield) see (13); from 0 - 
chlorobcnzyl chloride (3:0400)* I ‘ ‘ * * ’’ ■ " 

chloride (3:0040) by cat. rcduc ■ ” 

formalin + hexamethylenetetramine nee i* (m; for oilier jin«e. n»« wnnu> mw ..w.*. > -* - < 
0 with C1O3 (10) or KMnO< (2) oxidizd.g o-chlorohcnzoio acid (3:4150), m-p. HI • 
(For study of auto-oxidn. boo (17).] — 0 ^m'eat. hydrogenation gives (yield: 00% (18); 
50% (10)) o-cblorobcnzyl ale., m.p. G0° (I(M 04-05° (18). — C with cone. allc. undergoes 
Cannizzaro reactn. (for study on dioxano Btyn. sco (20)) although prcsumahlo products, 
o-chlorobcnzyl ale. and o-clilorobcnzoic aclci 1 havo not (by this rcactn.) actually bcofl 
isolated. i , 

C with dll. ale. KCN for 4 lire, at 00° gives (21% yield (22)) 2,2 -dichlorobcnzom, m.p. 
03-04° (22). — 0 tvith KCN + IIC1 yields ’o-chloronmndelonltrilo which on hydrolysis 
with IICI gives o-ehloromandclic acid, m.p. 84- J g5® (23). , , 

c on htg. with NaOAc + AcaO for 8 lire, at 180-200° undergoes Perkin rcactn. giving 
(71% yield (12)) o-chWocinnamic add, m.p. 211t® {12}. [This with Br* in CHCli gives 
(24) o-ehlorocinnamic acid dihromlde, m.p. 183° {24).) — 0 + mnlonic acid + pyridine 
gives (38) aim. quant, yield of o-chlorocinnamio ao i( ni.fi. 211-212“ (31). [In absence 01 
pyridine rcactn. gives 03% yield o-chlorobcnzalmalot.; c (t cid, m.p. 102° (37).] , 

■ O on mononitration as Bpccificd (25) gives 2-chloro .fr-nitrobcnzaldehydo, cryst. from 
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da. AcOH, m.p. 78-79° (25), 80° <2G). {Oxime, m.p. 147-148° (26) ; corresp. add, 2-chIoro- 
5-nitrobcBzoic acid, m.p. 165° {25),) . 

O in ale. warmed at 5$-6Q° for 2 hrs. with (NHOaCO* + KCN as directed (3/> gives 
5-<o-chIoropheDylJhydantoin, m.p. 175.7-176.1° cor. (37). - . o 

(C with hydrazine sulfate gives (91-95% yield (40)) o-chlorobenzaldazine, m.p. 143.5 
cor., but C with hydrazine hydrate gives (84% yield (40)) n-chlorobcnzaJdebyde hydmzone 
m.p. 33-34°, b.p. 165-170° at 14 mm.; note that latter on Wolff-Hshner reduction gives 
(35-82% yield (40» o-chlorotoluene (3:8245).) 

<H o-Chlorobeozaldoxime (anti form): pr. from alc„ m.p. 75-76° (I) (27). {From 
C + NH 2 OH.HCl + Na 2 C0 3 (l);the«ym. isomer has m.p. 98-102° (2S>, 101-103° (7),] 
o-Chlorobenraldehyde phenylhydrazone : m.p. 86° (29), 84° (39). 

@ o-Chlorobeniaidehyde p-nitrophenyibydmone : or. pi., mp. 249° (30) (31); br.-red. 

ndls., 241° (32); red ndis. from ale., 237-238° (13). » 

(g o-Ch!orobenialdehyde 2,4-dinitropbenyIhydrazone: or .-red. ndls. from xylene, m.p. 

209° (33), 213.6° (34) 207° (41). {Use in detn. of C (11).] 

(gi o-Chlorobeozaldehyde dimethone: ndls. from ale., m.p. 199° u.c., 205° cor. (35). 

[Corresp. anhydride, cryst. from ale., m.p. 224-226° cor. (35).] 

<§) o-Chlorobenzaldehyde seraicarbazone: Ifts. from MeOH, m.p. 229-230° (36), tbla. 
from pyndme, m.p. 225-226* (9), 226° (42). 

3:0110 (1) Erdmann, Schwechten, Ann. 2G0, 55-58 (1890). (2} Mayer, English, Ann. 417, 

78(1918) (3) Kahovec, KoblrftU”" v v ' n - *» “o * * — , 

werkc, Ger. 207,157; Cent. 1909, 2 • 

von Anvers, Ann 423, 166 (1921 , 1 

(1925) (8) GiUiard, Monet, Car 

Chem Soc 93, 1036 (1903). (10) 

( ^! E oik tssmst “ ssrar 

Ann 247. 388 (1888). (15) Rosenmund. Zeteche. Brr. 54, 436-437 |S (16) ? 

- (20) Eitri’ 

nn. 478, 12S 
(24) 1V2J. 
i) Erdmann, 

(1029) (36) Henderson, Heilbron, J C).- . J 35 ' Z. amL „ V-j 

Chem Soc. 64, 522-523 (1942). (as) v 
14-A. 112-*"" '-S“ 

(40) Lock, . J 
(41) Gra ■. ... 

5-11 (1943, „,„. WWI 1 *• 


l«) Vo eetana «*. ha ett* C, 
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3:6420 1,2,4-TRICHLOROBENZENE 

Cl 

C0H3CI3 Beil. V - 204 

(unsym.-trichlorobenzene) 


Vi-(U2) 




(J 

V 2 -(156) 

B.P. 


M.P. 

Cl 


213° cor. 

(1) (17) 17-18° 

(8) Dl\ 

= 1.4634 (16) 

212.9-213° 

(2) 

17° 

(7! (9) 

cf. (7) 

212-213° 

(3) 

16-17“ 

(4) 

7# « 1.6524 (16) 

211° cor. at 742 mm. 

d) 

16.6° 

(10) 


210° 

(5) (6) 

16.5° 

(11) (12) 


206° 

(7) 

16° 

(1) (3) (13) 



14.5° {14) 


For thermal anal, of mixts. of C with 1,2,3-trichlorobenzene (3:0990) or with 1,3,5- 
trichlorobcnzcne (3:1400) see (10) (the eutectic of C with the former conts. 71% C and 
melts 2.7° (10)); for m.p./compn. data on ternary mixt. of C with the other two isomers 
Bee (10). 

(For use of C in mfg. of elec, insulating material see (1G).] 

(For prepn. of C from 2,4-dichloroaniline (Beil. XII-G21; XIIi-(309)] (1) (11), from 2,5- 
dichloroanilinc [Beil. XII-G25, XIIi-(311)] (G), or 3,4-dichloroaniline [Bed. XII-626 
XIIi-(311)] (1) via diazotization and use of CU2CI2 reaction see indie, refs.; from 4-chloro- 

l, 3-diaminobcnzene [Beil. XIII-53, XIIli-(15)] via tetrazotization and use of CU2CI2 
reaction (02% yield) see (17); from p-dichlorobenzcne (3:0980) with S2CI2 in SO2CI2 + 
AICU (58% yield C) see (3) (18).] 

[For formn. of C from 2,3,6-trichlorobenzaldehyde (3:2287) by KOH fusion (88% yield 
(4)) or from 2,3,6-trichloroacetophenone by KOH fusion (82% yield (14)) see indie, refs.; 
from 2,4-dichlorophenol (3.05G0) by htg. 7 hrs. with PC1 6 (25.5% yield) see (1); from 2- 
nitro-1, 4-dichlorobenzene or from 4-chloro-3-nitrobenzenesulfonic acid by htg. with SOCI2 
in s.t. 10 hrs. at 160-180° 6ee (19) (20); from 2-chlorobenzene-l ,4-disulfonyl chloride with 
PCIb in s.t. 4 hrs. at 210° sec (8); from 2,4-dichlorobenzenesulfonyl chloride by htg. with 
SOCI2 in s.t. at 180° see {21}.] 

[For formn. of C (together with other products) from CeHe with CI2 in pres, of I2 (7) or 
of Fe (22) see indie, refs.; from e-dichlorobenzene (3:6055) and/or p-dichlorobenzene 
(3:0980) with CI2 under various conditions sec (22) (23) (24) (25) (9); from m-dichloro- 
bcnzenc (3:5960) with CI2 under various conditions see (9) (13) (23); from chlorobenzene 
(3:7903) or p-dichlorobenzcne (3:0980) by boilg. with FeCk see (26); from a-benzene- 
hexachloride (3:4410) on htg. above its m.p. (158°) (28) (21) or htd. with aq. in s.t. at 200° 
(27), or on boilg. with McOH/KOH (10), EtOH/KOH (10) (28) (5) (22),alc.KCN (27), or 
pyridine (10), or on htg. with quinoline at 105-110° (10), see indie, refs.; from 0-benzene- 
hcxachloride (3:4990) q.v. on boilg. with ale. KOH see (10).J 

(0 with CI2 in prcs : of Al/Hg yields exclusively (23) 1,2,4,5-tetrachlorobenzene (3:4115), 

m. p. 135-136° (23); C with liq. CI2 in s.t. at room temp, for 10 days gives (29) (30) a mixt. 
of a_ddn. products.] 

[C with NaOMe in MeOH under various conditions (31) (32) (33) (11) (34) yields 2,5- 
dichlorophenol (3:1190), m.p. 57°; for behavior with EtOH/KOH see (38).] 

C on mononitration, e.g., by soln. of C (1 g.) in 5 ml. fumg. HNO3 (D *= 1.49) (35), 
then pouring onto ice (35), gives 100% yield (35) (1) (5) (15) (39) I,2,4-trichIoro-5-nitro- 
benzene [Beil. V-246], pr. from ale., m.p. 58° (1), 57° (7) (15), 56° (35); this prod, with 
piperidine as directed (36) yields l,2-dichloro-4-pipcridino-5-nitrobenzene, red pr. from 
ale., m.p. 64-65° (36). 



871 


LIQUIDS WITH Df > US 


3:6420-3:6425 


0 on dinitration, e,g., by soln. of C (1 g.) in 5 ml. fumg. HNO 3 (D = 1.49) + 5 ml. 
cone. HjSO< and subsequent refluxing for 1 hr., then pouring into aq. {35), gives (100% 
yield (35)) (7) {37) l,2,4-trich]oro-3,5-dinitrobenzene (Beil. V-266J, pr. from ale., m.p. 
103.5° (7), 102.5-103.5° {35) (37); this prod. (1 g.) htd. 1 hr. at 100° with 5 g. aniline as 
directed (35) yields l-chlorO'2,4-disnilino-3,5-dinitrobenzene, m.p. 182° (35J. 

Note that the trimtratioa prod, to be expected from complete nitration of C has not 
been reported. 

(C with chlorosuifome acid as directed (35) yields 1,2,4-trichlorobenzenesuIfonyl chloride, 
m.p. 31-34° (35) which with (NH^COj yields 1,2,4-trichlorobenzenesulfonamide, m.p. 
above 200° (35).] 

3:6420 (1) Beilstein, Kurbatow, Ann. 192, 230-232 (1878). (2) Dadieu, Pongratz, Kohlrausch, 
Monalsk 61, 433 (1932). (3) Silborrad, J. Chem. So c. 121, 1015-1020 (1922). (4) Lock, Ber. 
66, 1531 (1933). (5> Lesimple, .inn. 137, 122-124 (1866). (0) Noeltiog, Kopp, Ber. 38. 3509 
(1905). (7) Jungfieisch, Ann chim. (4) IS, 204-277 (1868). (8) Olivier, Bee. trav. chim. 39, 
502 (1920). (9) Mouneyrat, Pouret, Compt rend 127, 1028 (1898). (10) van der Linden, 
Ber. <5, 231-247 (1912) 

(ll) van der Lande, Bee. Iran. chim. 51, 104, 110 (1932). (12) Itassel, Naeahagen, Z. physik. 
Chem. B42, 87 (1931). (13) Olivier, Rec Iran. chim. 39, 411-413 (1920). (14) Lock, Bock, 

Ber. 70, 924 (1937). (15) T T ' 1 * r 

Cent. 1928, 1 2370, C A 22 •’ • * . • • 

U S. 2,139,945-2,139,948, I 1 . 1 " ■ .1 !. . ; J 

Cohn, Fischer, Monatsh. 21 . ’• “ 

1923; Cent. 1925, 1 904. (■•■•••• 

Ger. 280,739, Cent. 1915, 1 104. 

(21) Quilico, Gaet chim 1 tat 57, c ' v ' *’-» * n ' >0 7 ’* ne - * ♦ *»° '«*•»«' 

Zil’berman, Sjobodnik, J. Applied 1 

(193S); C.A. 32, 1664 (1938) (23) 

Britton (to Dow Chem. Co ), 17 S. 

(1933). (25) Slobodmk, Zd’berma 

Thomas, Compt. rend. I2C, 1212 (1898) (27) Meumer, Ann. chim. (6) 10, 223-269 (1887). 

(28) Matthews, J. Chem. Soc. 59, 105-172 (1891). (29) van der Linden, Rec. trav. chim. 55, 

315-324 (1936) (30) van der Linden, Rec (ran. chim. 57, 217-224 (1938). 

(31) Holleman, Rec. trav. chim. 37, 201 (1918) (32) Kraay. Rec trap chim. 49, 1087 (1930). 

(33) de Crauw, Rec. trap, chim 50, 787 (1931) (34) Aktien-Gesell, fur Anihn Fabrikation, 

Ger. 349,794, March 9, 1922, Cent 1922, IV 45. (35) Huntress, Carten, /. Am. Chem. Soc. 62, 
512-514 (1940). (36) LeFevrc, Turner, J. Chem. Soe 1927, 1116-1117. (37) Htlffer, Rtc. 
trail, chim. 40, 452 (1920), (38) Clark. Crosier, Trans. Roy. Soc Can. (3) 19, III 153-156 (1925). 
(39) Holleznan, van Haeften, Rec. trav chim. 40, 71 (1921). 

/.-CHLOROBENZYL CHLORIDE CjH 6 C1 2 Beil. V - 207 

Cl/ VHsCl VH1S2) 

N / Vj-(231) 

B.P. 214* M.P. 20-30° 

See 3 : 0220. Division A : Solids. 


3:6425 HEXACHLOROBTJTADEENE-1,3 


CI 2 1 


c=i— i=cc 


c*ci 8 


B.P. M.P. 

215° (1) -21* (1) (2) Df- 1.6320(1} 

211* at 710 mm. (2) -19° (5) 


Bell. S.N. 13 


» 1.8542 (!) 


[See also odachlorocyclopenlene (3:0422).J 



3:6425-3:6430 


HEXACHLOROBUTADIENE-1,3 
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Colorless oily Uq. with weak turpentine-like odor. 

[For prepn. of C from butadiene-1,3 {1} (3) or butane, butene, or their chloro substitution 
products (31 (4) with Cfe; or from hexachlorobutene (itself obtd. from dimerization (5) [2) 
of trichloroethylene (3:5170)) by cat, addn. of CI2 followed by cat. removal of 2 HCI or 
vice versa (1) (2); or from acetylene with CI2 (6) (note that tetrachloroethylene (3:5460) 
is also formed).} 

C on reduction with Zn + ale. gives (1) butadiene-1,3 (corresp. tetrabromide, m.p. 117°). 

C behaves as if saturated: e.g., C does not add Ch (even in sunlight) (1); C does not (1) 
react with maleic anhydride or benzoquinone-1,4; C does not (1) polymerize (even at 
100 atm.). 

C is stable toward acids and alkalies and (unlike some other highly chlorinated un- 
saturates) does not give a carboxybc acid on treatment with cone. I^SCh (1). 

Note that a product of m.p. 38° and b.p. 283° formerly regarded as C is now thought to 
be octachlorocyclopentene (3:0390). 

3:6425 (l) Fruhwirth, Ber. 74, 1700-1701 (1941). (2) Consortium fur Elektrochem. Ind., 
French 836,719, Jan. 25, 1939; Cent. 1939, I 3256; [CM. 33, 5548 (1939)]: Ger. 723,981, July 2, 
1912; [CM. 37, 5415 (1934)]. (3) Fruhwirth (to Donau-Chemie, A.G.), Ger. 736,851, May 20, 
1943; CM. 38, 2974 (1944). (4) Wimmer, Mugdan (to Consortium fur Elektrochem. lad), 
Ger. 734,682, March 25, 1943; C.A. 38, 1245 (1944). (5) Mugdan, Wimmer (to Consortium 
fQr Elektrochem. Ind.), Ger. 704,179, Feb. 20. 1941; C.A. 36, 1116 (1942); U.S. 2,269,600, Jan. 
13, 1942; CM. 36, 2870 (1942). (6) Fruhwirth (to Donau-Chemie, A.G.), Ger. 734,722, March 
25, 1943; CM. 38, 1252 (1944). 

3:6430 DICHLOROACETIC ACID ANHYDRIDE C 4 H 2 0jCU Beil. II- 204 

Jd Hi— 

' CljCH-C/ 

CI2CH 

B.P. 

214-316° dec. (1) iP* = 1.574 (1) 

140° at 36 mm. (2) 

100-102° at 16 mm. (3) 

Note that the above name of C is so rendered to emphasize that it is the anhydride of 
dichloroacetic acid (not a dichlorinated acetic anhydride). 

[For prepn. of C from dichloroacetyl chloride (3:5290) with NaA in POCI3 in dry ether 
(1), or with NaA + AICI3 (4), or on boilg. with NazCOs (2) see indie, refs.; for fonnn. of 
C as by-product during reactn. of sodium dichloroacetate with acetyl chloride (3:7065) 
in dry ether see (3) (the other prod, is the mixed anhydride, acetic-dichloroacetic anhydride 
[Beil. 11-204], b.p. 79-80°, at 16 mm., iP? = 1.5170 (3).] 

^ C on hydrolysis with aq. yields dichloroactic acid (3:6208) q.v.;for the amide, anilide, 
p-toluidide, and other derivB. corresp. to C see dichloroacetic acid (3:6208). 

3:6430 (1) Anthoine, Jahreaber. 1883, 1032. (2) Patterson, Ber. 38, 212-213 (1905)- ( 3 J 
Baroni, Gazz. chim^ital. 63, 30 (1933) ; Cent. 1933, 1 3183; CM. 27, 3447 (1933). (4) Strosacfcer, 
Schwegler (to DoW.Chem. Co.), U.8. 1,713,104, May 14, 1929; Cent. 1929, 11 1215; CM- 
3234 (1929). \ 
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3:6445 m-CSXOROBENZYL CHLORIDE C 7 HeCl. 

cl 

BJ?. 

215-216* at 753 nim. (1) Z>J 5 « 1,2895 (1> 

213-214*’ at 740 mm. {2} 

111.0-111.2° at 25.4 m (3) 

111-113° at 25 mm. (4) 

110-111° at 25 mm. (5) 

104° at 17 m (6) 

{For prcpn. from rn-chlorobenzyl ale. {Beil. VX-444) with PCI* {!} or with SOClj (yield: 
87% (5), 78% {4}) sec mdic. refs.; from m-chlorotoluene (3 ’8275) with Clj see {2) (3) (6) 
{7} (8) (9) see iodic, refs.} 

{C with phenol in toluene yields (10) o-(m-chlorobenzyl) phenol, b.p. 192-104° at 14 mm. 
(benzoate, m.p. 67-67.4°), and m-chlorobenzyl phenyl ether, m.p 36.0-36.4°; C with 2,- 
4-dichlorophenol (3:0560) in toluene yields (10) 2-(m-chlorobenzj’i)-4,6-dichlorophenol, 
m.p. 59.4-600° (benzoate, m.p. 63 5-64.0°, ben2enesulfonate, m.p. 114.5-1 15.0°, p-tohtene- 
sulfonate, m.p. 125.4-126.0°) , and m-cblorobenzyl 2,4-dichlorophcnyl ether, m p. 42-42.5°.} 
{C with phenol 4- A1CL yields (10) p-(m-chlorobenzyl)phenol, b.p 145-148“ at 3 mm. 
(benzoate, m.p. 57.5-58.0°); C with 2,6-dich!orophenol (3:1595) yields (10) 4-(m-chloro- 
benayl)-2,6-<lichlorophenol, m.p. 79-80° (benzoate, m.p. 130-130.4°; p-toluenesulfonate, 
m.p. 104.5-105.0°).} 

(0 with Mg in dry ether yields (8) m-Cl.CgH^.CHjCl ; this on treatment with CO* yields 
tn-Cl.CeHi.CHj.COOMgCl which on subsequent further treatment with various other 
RMgX cpds. undergoes abnormal reaction giving m-chlorophenylmalotuc add, m.p. 127- 
123° (8); the RMgCl cpd- with phenyl isocyanate as directed (13) for the p-isomer should 
yield m-chloropheny lace tnnihde , m.p. 130" cor. (14), although this reaction has not been 
specifically reported for C.J 

{For studies of rate of reaction of C with NaOEt see (1) (11) (5); with Na;SOj see (4); 
with AlClj 4- C*H e gee (12); for acid hydrolysis in acetone see (6>; with K1 in various solv. 
see (6); for reactn. of C with diethyl msJonate see (2).} 

3 : 64 45 (l) Olivier, Rec. (rat. ehim. 41, 309 (1921). (2) Kenner, Wit ham, J. Chem. Soc. 119, 
WCQ (1921), (3) de Bruyne, Davis, Gross, J. Am. Chem. Soc. 55, 3938 (1933). (4) Sprung. 
J. Am. Chem. Soc. 52, 1643, 1619 (1930). (5) Fraaiea, Rosenberg, J. jrrakt. Chem. (2) 101, 
334 (1921). (6) Bennett. Jones, J. Chem. Soc 1935, 1818. (7) Jones. J Chem Soc. 1935, 1&39. 
( 5 ) Ivanov, Pchenitehay, Bull. toe. chim. (5) 1, 231 (1934). (9) Zelinsky, Schering-KahHiauni. 
Ger. 478.0S4, June 20, 1929; Cent. 1929, II 1216. (10) Houston, Guile, Chen, Headley, Warren, 
Bsur, Mate. J. Am. Chem. Soc. 55, 4639-4643 (1933). 

{11} Olivier, Rec. trat. cAim. 41, 650 (1921). (12) Olivier, Berger. Rec. trot chim. 45, 717 (1926). 
(13) Underwood, CaJe, J. Am. Chem. Soc. 56, 2117-2119 (1934). (14) Jenkins, J. Am. Chem. 
&*. 55, 2593(1933). 

m*CHLOROPH£NOL OH C«B s OC] BeO. VI - 185 

VM 00) 
VI*-(172) 


B.P. 210° MJP. 32° D? « 1.237 - 1.55G5 

Set 3:0255, Division A: Solids. 



Vi— 

V a -(231) 



3:6460-3:6475 


DIVISION B, SECTION 1 


874 


1,1,1,2,3,3-HEXACHLOROPROPANE 
(unsym.-Hexachloropropane ) 


Cl CjH 2 CU 
CljHC— i— CCla 


Bell — 

Ii-(35) 

It- 


BT>. 216° <1) 

145° cor. at 90 m (1) 


D? = 1.6980 {1) njj - 1.5250 |1) 


Colorless liq. [For use as solvent for cellulose esters see (3) (4).] 

[For prepn. of C from chloroform (3:5050) 4- trichloroethylene (3:5170) + AIClj 
(1)_{2) or from CClj (3:5100) + 1,2-dichIoroethyIene (3:5030) -f AIClj see (1) (2).j 
C with 1 ml. ale. KOH loses HC1 jielding (1) (2) 1,1,2,3,3-pentaehloropropene-l (3:6075), 
b.p. 183° (1). 

3 : 6460 (1) Prina, J. prakt . Chem. (2) 89, 417-419 (1914). (2) Prins, Ger. 261.6S9. March 2, 1912; 
Cent. 1913, II 39-1; C.A. 7, 3641 (1913). (3) Spicers, Ltd. & Hands. Brit. 279.139, April 21. 1926; 
Cent. 1923, 1 770; C.A- 22, 2840 (1928). (4) Spicers, Ltd. & Hands, French 625,165, Aug. 4. 1927; 
Cent. 1928, 1 770. 


3:6475 m-CHLOROBENZALDEHYDE CtHsOCI BriLVH-234 

VHr(133) 


B.P. M.P. 

2163-216.8° {1> 17-18° (2) D^ 2 - 1.2410(6) 

213-214° (2) 13° (1) (2) rig 2 = 1.55908 (6) 

210.5-211.6° at 740 mm. (3) 

107-109° at 26 mm. (4) 

98.6-100.2° at 16 min. (5) 

84-86° at 8 mm. (4) 

Oil. — Volatile with steam. — C yields NaHSOj cpd. 

[For prepn. of C from m-nitrobenzaldehyde vis reductn. with SnCIj to nj-aminobenzalde- 
hyde followed by diazotization and reactn. with CuCl (yield: 75-79% (4), 70-80% (3), 
58-65% (7) (24) see indie, refs.; from m-chlorotoluene (3:8275) with CrQiCIi (445% 
yield) see (8); from m-chlorobenzyl ale. by oxidn. with HNOj/H*SO* see (9); for fonnn- 
(together with other products) during chlorination of benzaldehyde see (10); from m- 
chlorobenzylamine with formalin -f- hexamethylenetetramine see (25).] 

C is readily oxidized even by air (4);C with KMnOj yields m-chl orobenzoi c acid (3: 4392), 
m.p. 154°. [For study of autq-oxidn. see (ll).J — C with cone. NaOH undergoes Can- 
nizzaro reactn. (for study in dioxane soln. see (23)) although the presumable products, 
chlorobenzyl ale., b.p. 234°, and m-chlorobenzoic add, m.p. 154°, have not (by this reactn.) 
actually been isolated. 

C with dn. ale. KCN at 60° for 5 hrs. in absence of air gives 22% yield of S^-dichloro- 
benzoin, cryst. from lgr., m.p. 75-76° (12). 

C on htg. with NaOAc -}- Ac4D for 8 hrs. at 180-200° undergoes Perkin reactn- 6^*°? 
(61.5% yield (13)) m-chlorocmnamic add, m.p. 165° (13) (14). [This with Brj in CHCh 
gives dibromide, m.p. 183“ (15).] — C htd. with malonic add -f- pyridine (24) gi?® 3 ali- 
quant. yield (24) of m-chlorocinnamic add, m.p. 163° (24). [In ahsence of pyridine reaction 
gives 100% yield m-chlorobenzalmalonic arid, m.p. 184-186° (24).] 

C on mononitration as specified (3) yields 3-cUoro-fi-mtrobenzaIdebyde [BeiL VH-262], 
ndls. from dil. ale., m.p. 77-5° (3). [Oxime, tbls. from ale., m-p. 112° (3); phenylhydrazoce, 
ndb. from ale., m.p. ISO-181® (3).] 
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© m-Chlorobenzaldoxiine (anti form): pr. from ale., m.p. 70-71° (2), 70° (16) (17). 
[From C + NH 2 0H.HC1 + Na 2 COj (2); the syn isomer (from the anli via ethereal 
HC1, then Na 2 COj) has m.p. 115-116° rap. htg. (2), 118° (17).]. 

© m-Chlorobenzaldehyde phenylhydrazone: ndls. from abs. ale., m.p. 134-135° (3), 
133-134° (18). 

@ m-Chlorobenzaldehyde ^-nitrophenylhydrazone: cryst. from dil. AcOH, m.p. 216° 
(19), 214° (16). [For m.p/compn. data on mixt. of this deriv. with benzaldehyde 
p-nitrophenylhydrazone, m.p. 190°, see (16).] 

® m*Chlorobenzaldehyde 2,4-dinitrophenylhydrazone: or.-yel. cryst., m.p. 256° (20), 
Bordeaux-red crysst. from xylene, m.p. 248° cor. (22), 245° (25). (Use in detn. of C 
( 22 ).] 

© m-Chlorobenzaldehyde semicarbazone: lfts. from MeOH (21) or pyridine (8), m.p. 
230° (21), 228° (8). [This deriv. does not distinguish C from o- (3:6410) or p- (3:0765) 
Isomers.] 

3:6475 (1) C” * ~ " " ’ 

58-62 (1890) 

CoU. Vol. 2 

0937). (G) ■' . ... 

(8) Law, Perkin, J. Chem. Soe 93, 1636-1637 (1908). (9) Mettler, Ber. 38, 2812 (1905). (10) 
Gnehm, BSnziger, Ann. 290, 65 (1897). Ber. 29, 875 (1898). 

(II) van der Bcek, Rec. Irav chim 51, 412-413 (1932). (12) Weissberger, J. Chem. Soe. 1935, 
225. (13) B5ck, Lock, Schmidt, Afonatsh. 64, 406 (1934). (14) Reich, Araus, Potok, Tempel, 
Ildv. Chxm. Acta 3, 794 (1920) (15) Willstaedt, Ber. 64, 2693 (1931). (16) Shoppee. J. Chem. 

" ’ •'**-* ' '**• ' 'on, Ear!. 

4 T 91-93 

1 aUh: 72, 

■ Matuzov, 

J.Cen.Chem (U S.S.R.) 14,120-127 (1944); C A.39,916 (1945). (25) Graymore.Daviea.y. Chem. 
Soc. 1945, 293-294. (26) Vogelsang, Rec. Iran. chxm. 62, 5-11 (1943) ; C.A. 39, 1394 (1945). • 

3:6490 ISOAMYL TRICHLOROACETATE CjHnOjCI, Beil. H - 209 

iso-CjHnO.CO.CCI* Ui-( 94) 

H 2 -(200) 

BJ>. 217" (1) Of - 1.2314 (2) cf. (3) nj? = 1.4521 (2) 

3:6490 (1) Clermont, Bull, toe ■ chxm (2) 40. 302 (1883). (2) Schjanberg, Z. phvaik. Chem. 
A-172, 229 (1935). (3) Livingston, Morgan. Kramer, J. Am. Chem. Soc. 35, 1836 (1913). 
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DIVISION B. LIQUIDS WITH BOILING POINTS REPORTED 
AT ORDINARY PRESSURE 

Section 1. Dj 3 greater than 1.1 500 

(3:6500-3:G999) 

3:6500 GLUT ARYL (DI) CHLORIDE C«H&£3s 

0==C — CHt.CH4.CIIr — 0=0 

i & 

eio-eis'cor. (i) z>t LS « i.se2i (2) 

107-10S* at 16 mm. (2) 

100 s at 15 mm. (3) - 1.324 f2) n™ - 1.472S1 C) 

[For prepn. of C from fdutaric arid (1 : 0440) with rQj (1 ) (2) (3) or with SOD* (S>*S5x- 
yield (4)) (5) $00 indie, refs.] 

Note that 0 may react in either cyn. or wsayn* L'rm (6). 

tO with -UClj + CtHs yields (7) (4) l,5dJphecylpentA»edione-l,5 (1 ,5-dihenro^?rc'ra=?) 
IBril. YI 1-775, YIIr(40o)], m.p. (2-63* (7) (4); 0 with AlOj -f r«y)ene pvts f$) 1.5* 
dK“^xylylpcntAnedione-l,5, rrt.p. 00 s {$), -h 1- (rnsy loyl h^j-hutvric arid, ra.p. 11S* f?)i 
C with AlCh -f rnesatylene gives (72 To yield (5)) l ( 54£sxshylpC&taacdkDM ,5, cup. 
133-134* {5).l - 

C on hydrolysis yields glutarie arid (1 :0440), m.p. 9$* Per the dhunide, dismSde, di-p* 
toSuidide, and other derivs. corTesp. to C see 1 :0440). 

3:f2v00 {l) Rebwit, .tsn. rtin. (5) 14. 504 (1S7S). (2) ven Au«m, 4®, 47? 

(S) MeerbnTg, J?«u ba, cAis-i. IS, STS (t$99), (4) Gusj»=he£r»r. Btr. 5S, 2493 (IS-S-* 

{5) Kao. J. CWw* O^-i. &*•- 5, 55-59 (1973). (6) FUnt. Temlinfcn. J. CXr*. S-v, 1»A 
S55. (7) Anger, .4rt*>- rAm. (6) tt, S5S (1S31). {<} Borsche, £rr. 52, 2£\S0 (1919). 

3:6510 ^-CHLOROETHYL TRICHLORO ACETATE C,H,ChCL BriLH-209 

CLGH*.CIii-O.OO.GCii Dr— 

Hr- 

HP. 

217 s at 76S mm. (1) D; 3 « 1.5357 ( I >, ef. (4) „ 

99.5-100.0* at 14mm.fi) r|? ~ 1.4S1SS (1) « * U) 

95-96* at 11 mm. (3) 

GS-69* at 1.6 mm. (4) 

(For prepn. (457c yield (3)) from ethylene eblorbbydrin (3:5552) -h tricileroKetyl 
chloride (3:5420) ~b pyridine in ether see (3) (1); for prepn. (707c yidd (3)) ftva r 
hydroxytthyl triddoroseetate (3: 9039) 4- SOD; see (3).] 

578 


EriLH- 6S4 
Hr(568) 
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3:6510-3:0525 


C on Bhakicg with aq. is smoothly saponified to /3-chloroethanol (3:5552) -f trichloro- 
acetic ac. (3:1150), no chloride ion being formed (3). 

.1:6510 (1) Delacre, Bull. sac. chim. (2) 48, 708 (1887). (2) Palomaa, Salmi, Korte, Ber. 72, 797 
(1939). (3) Meerwein, SSnke, Ber. 64, 2380 (1931). (4) Meerwein, Sflnke, J. prakt. Chem. (2) 
137, 309 (1933). 


3:6517 0-CHLORO-/?' -HYDROXY-ISOPROPYL ACETATE C 6 H 9 0 3 CI BeU. C - 142 
(Glycerol a-chlorohydrin /3-acetate; CHjCI IIi-( 67) 

0-aceto-a-chlorohydrin; „ _X_n nr, ftr nr ~ 

•y-chloropropylene glycol 0-acetatc) 11 V 

CH 2 OH 

B.P. 218° (1) at 760 mm. (2) 

108° at 12 mm. (3} 

{See also glycerol a-chlorohydrin a’-ocetate (3:6775).) 

{For formn. of C from 3-hydroxy-l ,2-epoxypropane (glycidol) with AcCl (3:7065) 
(7-hydroxy-/S-chloro-n-propyl acetate is also formed) see (1); from epichlorohydrin (3:5358) 
with AcOH in B.t. at 180° see (1); from glycerol oyl-diacetate with PC1 5 see (3).) 

Note that the homogeneity of all reported prepna. of 0 is probably open to serious 
question. 

3:6517 (1) Bigot, Ann. chim. (6) 22, 489-491 (1891). (2) Gibson, J. Soc. Chem. Ind. 50, 95 0 
(1931). (3) Wegscheider, Zmerzlikar, Monalsh. 34, 1079-1080 (1913). 


1,2,3-TRICHLOROBENZENE Cl 



B.P. 218-219° M.P. 53-54° 


See 3 : 0990. Division A : Solids . 

2,6-DlCHLOROPHENOL OH 

ClQjCl 

B.P. 219-220° at 740 mm. M.P. 67° 

See 3: 1595. Division A: Solids. 


C«H 3 CI 3 


C 6 H«OCI 2 


Beil. V - 203 
Vi-(112) 
V 2 -(156) 


BeU. VI - 190 
VM103) 
YI 2 -(179) 


3:6525 1,1,2,2,3,3-HEXACHLOROPROPANE Cl 

(sym.-Hexachloropropane) j 

ci 2 ch — c — chci 2 


CsH 2 CI e 


BeU. I - 107 
Ii-( 35) 


BJ>. 318.5’ (I) D? - 1.7131 (1) nj? _ 1.5203 (I) 

{For prepn. of C from 1,2,3,3-tetrachloropropene-l (3:5920) + Cl 2 in sunlight at —30° 
see (1).] {The product obtd. by (4) from sym.-tetrachloroacetone (3:6050) + PC1 5 was 
probably very impure C.J 



3:6525-3:6535 DIVISION B, SECTION 1 878 

C with ale. KOH lose3 HC1 quant, yielding 1,1,2,3,3-pentachloropropene-l (3:6075), 
b.p. 183° (1). 

[For use as solvent for cellulose esters see (2) {3).l 

, ~ /m oa ,.o«» /, Q ,^ (2) Spicers, Ltd. & Hands, Brit. 279,139, 

. " ■ (3) Spicera, Ltd. <t Hands, French 625,165, 

^nn. 252, 335-338 (1889). 


3:6535 m-TOLUYL CHLORIDE 

(m~Methyibeiuoyl chloride) 


i=>T 


CjHtOCI 


BeiL IX - 477 
IXi-(lOO) 


B.P. 



219-220° 

at 773 mm. (1) 

218.7-219.7° 

at 760 mm. (2) 

218° 

at 724 mm- (1) 

120° 

at 

38 mm. (3) 

119-120° 

at 

36 mm. (4) 

[136-138° 

at 

31 mm (5)] 

105° 

at 

20 mm (6) 

109° 

at 

16 mm (7) 

109° 

at 

8 mm (8) 

71.2° 

at 

4 mm (9) 


M.P. 

-25° (4) D? m 1.173 (3) 

-23° (1) 


[For prepn. of C from m-toluic acid (1:0705) with PC1 5 (83% yield (1)) (2) (10), with 
PC1 5 in CHCIj (70% yield (3)) (5), with PClj (8), with SOCl 2 (95% yield (11)) (12) (6) (9), 
or with POClj + NaCl (or KC1) (13) see indie, refs.; for fonnn. of C from heptadiyne- 
1,6-carboxylic acid-4 (pseudo-m-toluic acid) vrfth PClssee (14).] 

C with pyridine and excess KjSjOs yields (15) m-toluic anhydride, m.p. 70-71 . 

[For reactn. of 0 with AlCIj and various hydrocarbons to yield corresp. ketones, e g., 
with CeHg yielding (10) phenyl m-tolyl ketone [Beil. VII-440, VHr(235)], with toluene 
yielding (16) m-tolyl p-tolyl ketone [Beil. VH-451J, with m-xylene yielding (17) m-tolyl 

* - - - — v «--* * ~* *-*- with AlCIj alone at 130-140° 

Bed. VII-815], m.p. 236M 

t 11 ■ ■ ■ ■ 2 (20) gives (yield: 83% (20), 

43% (19)) m-methylacetophenone (1 : 5527), b.p. 220°.) 

[C with Cl* at 160-180° gives (90% yield (21)) (6) m- (chloromethyl Jbcnzoyl chloride 
(w-chloro-m-toluyl chloride), b.p. 149-150° at 20 mm. (21); C with Br 2 at 185-195° gives 
(50% yield (22)) &rbromo-m-toluyl bromide, b.p. 167° at 22 mm. (22).] 

[C with MeOH yields methyl m-toluate (1:3781), b.p. 221°; C with EtOH yields ethyl 
m-toluate (1:3942), b.p. 234°; for study of rate of reactn. see (4).I 
C on hydrolysis yields m-toluic arid (1 :0705), m.p. 110-111“ (for study of rate see (23)). 
• — For the amide, anilide, p-toluidide, and other derivs. corresp. to C see m-toluic a«d 
(1:0705). 


3:6535 (l) van Scherpenzeel, Rec. trat. chim. 20, 162 (1901). (2) Kohlrausch. Pongratz, Stock* 

ris \ — “°r 

MofS'r ■ . . 

(8) Fra ■ 1 lm - 


Soc. 58- 

(H> *■ 


•) Slope*. 
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3:6535-3:6540 


J. Chem. Soe. 1932, 700. (13) Kissling (to IG-), Ger. 642.519, March 10, 1937; Ceni. 1937, J. 
3874; C,A. 31, 5816 (1937). (14) Perkin. Simonsen, J. Chem. Soc. 91, 847 (1907). (15) 
Gasopoulos, Praktika Akad. Athenon 6, 347-353 (1931); Cent 1932, I 3171. (16) Scharwin. 
Schoryrin, Ber 36, 2027 (1903). (17) Morgan, Coulson, J. Chem. Soc. 1929, 2213. (18) Seer. 
Monatsh- 32, 154-157 (1911). (19) Mautbner, J. prakt. Chem. (2) 103, 394 (1921/22). (20) 
Gilman, Nelson, Rtc- trav chim ■ 55, 528-530 (1936), 

(21) Titley, J. Chem. Soc. 1928, 2582. (22) Davies, Perkin, J- Chem. Soc. 121, 3210 (1922). 
(23) Berger, Olivier, Ree. trav. ehim. 46, 524-527 (1927). 


3:C540 BENZOTRICHLORIDE 
(Phenylchlorofonn, 

<0* 

C7H5CI3 Beil. V - 300 

V 1 -(152) 

u, u, w-tnchlorotoluene) 


Va-(233) 

B.P. 

F.P. 

Dp «= 1.3741 (8) 

220.5-221.5° (1) 

-4.4° (8) 

220.9° (2) 

-4.75° (3) 

1.37663 (4) 

220.7° at 761 mm. (3) 

-5.0° (9) (10) 

n?? = 1.65789 (8) 

214-216° (4) 

-8.1“ (7) 

1.5579 (4) 

213.0-213.5° (5) 


1.55726 (11) 

129° at 60 mm. (6) 

105° at 25 mm. (7) 

110.7° at 23 mm. (3) 


Dl? « 1.3775 (3) 


89.0-89.5° at 10 mm. (8) 

Colorless liquid insol. aq., sol. many org. solvents. — Ord- Eamples of C may also eont. 
benzal (di)chlonde (3:6327) or even benzyl chloride (3:8535). — C when pure is stable 
in dry air, but ord. material (contg. dislvd. HC1) hydrolyzes rapidly in moist air (3). — 
The very high value (93) of molal f.p. lowering of C prob. accounts for difficulty of earlier 
workers in attaining high f.p. values (3). --For removal of dislvd. HCI from C by treat, 
with PbCOj see (9). — For purification of C via crystallization see (10); for comml. puri- 
fication see (12). 

C forms const.-boilg. mixta, with various cpds., e.g., C with p-dibromobenzene (b.p. 
220.25°) forms an azeotrope, b.p. 219.6° at 760 mm., contg 28 wt. % C (2); C with nitro- 
benzene (b.p. 210.75°) forms an azeotrope, b.p. 210.72° at 760’mm., contg. 1.5 wt. % C (2); 
C with o~nitrotolucne (b p. 221.85°) forms an azeotrope, b.p. 219.55° at 760 mm,, contg. 
75.5 wt. % C (13); C with methyl salicylate (1:1750) (b.p. 222.35°) forms an azeotrope, 
b.p. 220.75° at 760 mm., contg. 97 wt. % C (13). 

C is impt. intermediate in prepn. of benzoic acid (see below under hydrolysis), in prepn. 
of certain dyestuffs (see below), and in prepn. of acyl halides and anhydrides (see below); 
for use in prepn. of films of cellulose ethers see (14). 

(For prepn. of C from toluene with Cl- especially in pres, of light and/or other catalysts 
sec (15) (16) (17) (18); with Clj in pres, of TClj (3) cf. (19); with SOC1; in s.t. at 220“ for 
18 hrs. (20) or at 230-250° (21) see indie, refs.; with NOC1 at 350° sec (22); for formn. of 
C from benzal (di)chloride (3:6327) with CU (23) or with NOC1 at 150° (24) see indie, 
refs.; from benzyl chloride (3:8535) by htg. with FbClj.2NH<Cl sec (25); from benzoyl 
chloride (3:6240) with PClj see (26); from benzotrifluoride *f acetyl chloride AlClj 
as directed see (S); from benzyl ethers with PC1 S Bee (27).] 

(C on reductn.in ale. &oln. with H-in pres, of colloidal Pd (2S) or Pd/CaCOj (29) reacts 
bimolecularly giving (75% yield (28)) tolane tetrachloride (diphenylaectylene tetrachloride) 
(3:4496), colorless cryst. from AcOH, m.p. 162-163“ (2S), ako obtd. from C by other 
treatments (see below); this prod, with H- + Pd/CaCOj in ale. KOH is further reduced 
yielding (29) dibenzyl (1 :7149) (use in quant, detn. of its halogen (29)). — C with hydra- 



310540 


BENZOTHICHLOMDE 


zinc hydrate in McOIl/KOH in pres, of Pd/CaC03 refluxed for lira, gives (42% yield 
(30)) a mixt. of the two geom. isomeric tolane dichloridcs consisting mainly of the a- 
isomer (3; 4210), colorless this, from ale., m.p. 148° (30), with a littlo of the 0-isomer 
(3:1380), m.p. 61° (30); despite their unsaturation these prods, reduce further only with 
difficulty. 

[0 Batd. with CI2 and stood in sunlight for 8 months or 0 with liq. Cl 2 in sunlight for 
a few days adds 3 CI2 yielding (31) l,2,3,4,5,6-hcxachloro-l(trichloromcthyl)cyclohcxane, 
cryst. from CHCI3 or by sublimation, m.p. 103° (31); this may be accompanied by a little 
p'cntachlorotricldoromcthylcyclohcxcne, m.p. 132-134° (31). — C with" Ck in pres, of J 2 
yields (32) a mixt. of mono- and di-chlorobenzotrichloridcs.] 

[G on pyrogenic dccompn. over Pt at red heat yields (32a) cf. (34) tolane tetrachloride 
(3:4490) together with its isomorphous mixt. with o-tolano dichloridc (sec above).— 
G with Na in liq. NHj yields (33) 6% dibenzyl (1 : 7149) accompanied by much nitrogenous 
tar. — C with Zn in ether soln. reacts vigorously yielding (35) a deep green soln. contg. 
tolane dichloridc (6cc above). — C with equal wt. reduced Cu at 100° for 10 lira, yields 
(30) tolane tetrachloride, m.p. 102° (3:4490); note that distn. of crude renefcn. prod, leads 
to further rcactn. and formation (30) (37) of a- and 0-tolanc dichloridcs (see above). — 
C with CjHe in pres, of powdered chromium metal at 100° for 5 lira, gives (17% yield (38)) 
triphcnylchloromcthanc (3:3410), m.p. 100° (38). — C with small proportion of AICI3 
(0.1 mole) at 60-00° evolves HC1 and gives a mixt. (39) contg. 40% a,a-dichloro-m-tri- 
chloromcthyl-diphcnylmctlmno, m.p. 50-01°, + 10% m-(a , ,a'-dichlorcHn'-trichloro- 
mcthylbcnzyl)-a,a-dichlorodiphcnylmcthanc, oil, -f 34% unchanged C. — G with AlClj 
in C e H# (39) or C with A1 + HgCl 2 in C fl H a (40) gives (02% yield (39)) O.O'.lO.lO'-tctra* 
phcnyl-9, 10-dihydro anthracene, cryst. from acetone or Igr., m.p. 159° (40), 157-158° (39).] 

[C with McMgCl in ether givcB two types of rcactn. according to concn. (41); e.g., C 
with dilute McMgCl yields tolano tctrachlorido (3:4400) + ethane + MgClj, while C 
with cone. McMgCl gives in 22% yield a mixt. of the two geom. isomers of tolano dichloride 
(see above) consisting of 5 pts. of tho irons form (3:4210), m.p. 138-139° (41), together 
with 1 pt. of the cis form (3 : 1380), m.p. 63° (41), separable by fractional crystn. from ale. — 
For rcactn. of C with EtMgBr sec (42). — 0 docs not (43) react with excess mercury di-p- 
tolyl.] 

(0 with HF gas in Cu flask at 0° for 72 hrs. (44), or C with SbFj (45) (40), or C with 
SbF$.2NaF at 130-140° (47), gives (yields: 75-95% (44), 75% (45), benzotrifluoride, 
b.p. 102.3°, m.p. —29°. — Note that 0 with ZnF 2 in Cu flask at 120° for 6 firs, gives (65% 
yield (57)) benzoyl fluoride, b.p. 155-150° (57), also that G + ICF in HCOOH gives (16% 
yield (OS)) formyl fluoride, b.p. —26° at 750 mm. (OS).] 

C on complete hydrolysis yields benzoic acid (1:0715): o.g., G on htg. with anhydrous 
HCOOH yields (48) BzOH + CO + HC1 (use in detn. of side-chain halogen (49)); C with 
aq. in s.t. at 160° (15) or with aq. at 90-95° in pres, of Fe salts (50), or with aq. vapor at 
550-850° over cat. (51), or with aq. + ZnCl 2 at 110-115° under press. (52), or with aq- 
CaCOj at 90° followed by acidif. with mini, acid (63) yields BzOH; note, however, although 
C in ether soln. is only slowly hydrolyzed by aq. at room temp. (54) yet C adequately 
shaken with aq. at room temp, is completely hydrolyzed (use in detn. of C + benzal (di-r 
chloridc + benzyl chloride by titration with std. alk. using thymolaulfonphthalein (55)) 
and G if subjected to actn. of steam (ns in steam distn. of mixt. with volatile epos.) w 
partially hydrolyzed (8). — (For study of kinetics of hydrolysis of C in aq. acetone at 3 
in pres, of acids, bases, or salts see (1).) 

(0 on partial hydrolysis yields benzoyl chloride (3:0240): e.g., C with limited amt. aq- 
in pres, of H»SO« or FcClj (50), or G with ord. comml. ZnCl 2 at 120° (57) {581 or O with oq. 
vapor over tin phosphate at 240° (59), or G with pure ZnO at 100° (57), or C with benzoic 
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acid in boilg. nitrobenzene (60), yields BzCl; note, however, that C with pure ZnClj fails to 
react but addn. of 1 mole aq. or initial use of tech. ZnClj gives BzCl (57).] 

{C htd. with carboxylic acids or anhydrides especially in pres, of ZnClj is often used to 
prepare a mixture of benzoyl chloride with the acid chloride of the acid employed, particu- 
larly m cases where the two acyl chlorides are readily separable: e.g., C with phthalic 
anhydride (1 :0725) (61) (62) or phthalic acid (1:0820) (62) -f ZnCl2 at 110-120° or above 
gives 96% yield BzCl (3.6240) + 93% sym.-phthalyl (di)chloride (3:6900); far other 
examples see under chloroacetyl chloride (3:6235), dichforoacetyi chloride (3:5290), 
trichloroacetyl chloride (3:5420), fumaryl (di)chloride (3:5875), and terephthalyl (di)- 
chloride (3:2205). — Similarly C with salts of sulfonic acids yields BzCl 4- the corresp. 
sulfonyl chloride: c g., C 4* sodium ^-naphthalenes ulfonate gives (63) 90% yield B2CI 4- 
80% yield 0-naphthalencsulfonyl chloride.] 

|C under certain conditions may be converted to benzoic anhydride (1:0595): e.g., C 
with BzOH 4- trace Fe salts htd. 6 hrs. at 110-115° under reflux (64), or C with NaOBz (65), 
or C with ord. cone HjSQ* (66), or G in AcOH in pres, of phosgene (67), yields Bz 2 0.) 

C very readily undergoes alcoholysis: e.g., C with EtOH m pres, of ZnClj yields (09) 
ethyl benzoate (1.3721); note, however, that 6 4- abs. EtOH in s.t. at 130-140° (TO) or 
C 4- trace sublimed FcClj treated at 80-110° with 95% ale. (71) jnelds benzoyl chloride 
(3:6240) + ethyl chloride (3 '7015); furthermore that C 4- ethyl acetate (2 moles) in 
pres. of ZnClj yields (69) ethyl benzoate (1:3721) 4* acetyl chloride (3:7065) 4* ethyl 
chloride (3.7015). 

0 reacts with phenols to give various products according to circumstances: C with aq. 
(72) (74) or better ale. (73) sodium pbenolate (3 moles) gives at 100° small yields of phenyl 
benzoate (1:2257), m.p. 71°, and of o-hydrorybenzophenonc (1:1414), m.p. 41° together 
with other prods, notably benzaurin (see below). — C with phenol in pres, of ZnO gives 
(75) phenyl benzoate (see above) 4- p-hydroxybenzophenone (1:1500), m.p. 134°. — 
C with phenol (2 moles) htd. at- 100° and reactn. prod, treated with steam yields (76) (77) 
4,4 , -dihydroxytriphcnylearbinol (— phenolbenzein^=4'-hydroxyfuehsonc=bcnzaurin) (BeU. 
VI-1145, VIIIr(5S9)J, as red crystn. powder (diacctnte, m.p. 119° (7G) (77); dibenzoaje, 
xa p. 183-184° (76)), accompanied by p-hydroxybenzophenone (see above). — (For corrcsp. 
reactns. of G with o-cresol (1 : 1400) yielding o-cresolbenzein (78) (79), with thymol (1 : 1430) 
yielding thymolbenzein (SO), with resorcinol (1 : 1530) yielding resorcinolbcnzein (76), or 
with pyrogallol (1:1555) yielding pyrogallolbeittrin (SI) see indie, refs. — For reactn. of 
G with a-naphthol (1:1500) (73) (61) (95) (or with 1-hydroxynaphthoic acid-2 (82) (S3) 
(95)) yielding 4-(l-hydroxynaphthyl) phenyl ketone (or the corresp. 4- (1 -hydroxy-2- 
carboxynaphthyl) phenyl ketones) respectively see indie, refs.; for reactn. 0/ G with /?- 
naphthol (1 : 1540) see (84).] 

G with ammonia or amines gives varied reactns. — C with liq. NHj (85) or with NH*Cl 
in s.t. at 200° (S6) gives (75% yield (85)) benzonitnle; C with cone. aq. NH4OH in s.t. at 
130° yields (85) benzoic arid 4- benzamide 4- benzonitnle. — 0 (1 mole) with aniline 
(2 motes) warmed toother without solvent or with ZnClj in AcOH sofn. gives (87) N,N r - 
diphenylbenzamidinc hydrochloride (Bed. XII-273, XII r (202)], the free base of which 
has m.p. 147°; note, however, that C with aniline hydrochloride 4- nitrobenzene 4- Fe 
filings htd. at 180° for 3-4 brs. yields (87) the dyestuff Doebner’s Violet (the HC1 reactn, 
prod, of 4,4'-diammotriphenylcarbmol) (Beil. X11I-742, XlH 1 -(293)]. — C (I mole) with 
dimethylamhne (2 moles) htd. at 100° preferably in pres, of ZnClj yields (86) the dyestuff 
Malachite Green (the HCl reactn. prod, of 4,4'-dimethylaminotriphenylcarbinol) (Beil, 
XIU-743, XIII l -(293}] (see ® below); analogous dyestuffs from other tertiary amines 
Cannot be discussed here. 

(0 with excess phenylhydrazine in ale. does not react until Cu powder is added; the 
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solution then (89) rapidly turns or.-red. and on cooling Boon ppta. a mixture of benzalde- 
hydephenylhydrazone, m.p. 167° (ace 1 : 0 195) (doubtless accounted for by reductn. of 0 
to benzal (di)chloride (3:6327) at the expense of phenylhydrazine), together with phenyl- 
hydrazine hydrochloride. — C + excess phenylhydrazine heated in ale. without Cu (89) 
turns dark red and ppts. a mixt. of “ formazylbenzene ” {Beil. XVI-17], red lfts. from ale., 
m.p, 173° (doubtless accounted for as above), and phenylhydrazine hydrochloride.] 

{ 0 with amides or ammonium salts gives on htg. mixtures of corresp. nitriles and acid 
halides: c.g., 0 with benzamide at 140° yields (90) bcnzonitrile + benzoyl chloride; C with 
p-toluamide at 140° yields (90) benzonitrile, p-tolunitrile, benzoyl chloride, and p-toluyl 
cldoridc (3:0600). — For patents exemplifying this type of reactn. sec (91) (92),] 

0 on mononitration, c.g., with 0.44 pt. fumg. IINOa + 0.44 pt. cone. H 2 SO 4 at 25-30’ 
for M hr* (4), gives 85% yield m-nitrobcnzoic acid, m.p. 140° (4); very possibly hydrolysis 
here precedes nitration since 0 on nitration with NjOj in cold CCI 4 gives (32) (93) an oily 
mixt. of nitrobenzotrichloridcs more stable to hydrolysis than original C, but which on 
cleavage with alk. or cone. H 2 SO 4 yields a mixt. of nitrobcnzoic acids containing 70% m- 
nitrobcnzoic acid (for other studies of nitration of 0 bcc (5) (10)). — 0 on dinitration by 
solo, in 5,4 pts. cone. II 2 SO 4 and treatment with 6.8 pts. fumg. HNO 3 at 185° for 1 hr. gives 
(4) 33% yield of 3,5-dinitrobcnzoic acid, m.p. 203-204° (4). 

[C cannot be sulfonated without hydrolysis of the — CCI 3 group; C with cone. H2SO4 
even at 30° yields (06) benzoic acid (or its anhydride). — However, C‘ with gaseous SOj 
at room temp. ( 6 ) gives on subsequent vac. distn. an oil (perhaps rn-e ulfobcnzotrichloride) 
which with aq. yields m-sulfobcnzoic acid (Beil. XI-384, XIr(98)], dihydratc, m.p. 97-98®, 
losing aq. at 100° yielding anhydrous acid, m.p. 140-141° ( 6 ).] 


(g) Malachite Green formation. 0 (1 drop) + dimcthylanilinc (1 drop) wanned with 
0.1 g. fused ZnCIj gives intense green color. 

© Benzoic acid: 0 on refluxing with aq. NaOH soln., subsequently acidified, ppts- 
benzoic acid (1:0715), ro.p. 121°. 


3:6340 (1) Olivier, Weber, Iiec. Irat. chim. 63, 881, 884 (1034). (2) Lecat, Rec. trav. ehim.fi, 
14; 17 (1028). (3) Swarts, Bull. toe. chim. Bela. 31, 375-377 (1022). (4) Boh. Lei, Wang. Sci. 

Repls. Natl. Tiinohua Unit. A-2, 137- 

FlUrachcim, Holmes, J. Chem. Soc. It 1 

258 (1035) ; (2) 143, 127-138 (1035). • 

Cent. 1914, 1 618. (8) Ilcnne, Ncwini 
Roy. Soc. London A-133, 073 (1031) , 

(1914). „ , 

(11) Dummcr, Z. anorff. allqem. Chem. 101, 37 (1020). (12) Britton (to Dow Chem. Co.), 
U.8. 1,804,458, May 12, 1031; Cent. 1931, II 407. (13) Lccat, Ann. Soc. eei. Bruxelles 48, A 



272, 150 (1802). (20) Poliak. Rudich, Monatth. 43, 218 (1022). . <ern 

(21) Meyer, Monatth. 30, 729 (1015). (22) Moyer (to Bolvay Process Co.), U.S. 2,152 ,oj/. 
March 3, 1030; Cent. 1039, II 1775; C.A. 33, 5001 (1030). (23) Limpricht, ^Inn. 139, 

(1866). (24) Pcrrot, Compl. rend. 198, 1425 (1034). (25) Seyewetz, Trawitz, Compt. rend. 100 , 
241 (1003), (26) Limpricht, Ann. 134, 55-57 (1865). (27) Whitmore, Langlols, J. Am. CM™- 
Soc. 55, 1518 (1933). (28) Borahcc, Ilcimburger, Ber. 48, 458 (1015). (29) Busch. Stove, 
Ber. 40, 1007-1068 (1016). (30) Busch, Weber, J. prakt. C>*m. (2) 40, 12-13, 50-52 
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(41) Fuson, Ross, J. Am. Chem. Soc. 55, 720-723 (1933). (42) Sanna, Cent. 1937, II 2345. 
(43) Whi tm ore. Thurman, J. Am. Chem. Soc. 51, 1497 (1929). (44) Simons, Lewis, J. Am. 

i i ■ 1 ‘ ' '6) Booth, Elsey, 

■■ . March 1, 1937; 

’ ! * ' I- (4°) Gavankor, 

: - - r-i- t .v — '( 1938 ). 

■ . ■ ■ ' . 4 

. ■■■■'“ I ■ S'! ■' ■ orge (to 

• • ' I ■ ' ■ ;kelbach 

■■ ' '1 1 Straus, 

HUssy, Ber. 42, 2180-2181 (1909). (55) Lubs, Clark, J. Am. Chem. Soc. 40, 1449-1453 (1918). 
” * p r> ’«'«« T — ,ft to'H./’.-' tt cko I ^7} Davies, Dick, J. Chem. Soc. 

US. 1,557,154, Oct. 13, 1925; 
■ (Moscow) 1934, No. 1, 39-34; 

3, 1934; CJL. 29, 2973 (1935). 

(60) British Dyestuff Corp & Bunberg & Shepherdson, Brit. 293,924, Aug. 9, 1928; Cent. 1929, 
I 1614. 


I* !| 


I'll ' 


I 

105,747, Aug. 24, 1921, Cent. 1922, II 1218. (06) Jenssen, Ber. 12, 1495 (1879); Ger. 6,685, 
Oct. 30, 1878. (67) Bfihal, Compt. rend. 148, 648 (1909). (68) Nesmeyanov, Kahn, Ber. 67, 
370-373 (1934). (69) Jacobsen, Ger. 11,494; FriedUlnder 1, 24. (70) Limpricht, Ann. 135, 
87 (1865). 

(71) Vcrcin chem mctallurg. Prod . Ger. 472,422, Feb. 28, 1929; Cent. 1929, I 2823. (72) 
Ileiber, Ber. 24. 3084-3687 (1891). (73) Sen, Ray, J. Indian Chem. Soc. 9, 181-183 (1932). 
(74) Hamada, Science Repts. Tohoku Imp. Unit., F irst Ser. 22, 55-60 (1933); Cent. 1933, II 871; 
C.A. 27, 3928 (1933). (75) Doebner, .Stockmann, Ber 9, 1918-1920 (1876). (76) Meyer, 


Dilthey, Quint, llcinen, J. prakt. Chem. (2) 152, 66-68 (1939). (85) Franklin, J. Am. Chem. 
Soc. 55, 4915 (1933). (86) Fireman, J. Am. Chem. Soc 52, 2951-2954 (1930). (87) Doebner, 
Ann 217, 239-249 (1883). (88) Doebner, Ann. 217, 250-201 (1883). (89) Bodforss, Ber . 59, 
670 (1926). (90) Tithcrly, Holden, J. Chem. Soc. 101, 1S8I-18S0 (1912). 

(91) I G , Brit. 323,948, Feb. 6. 1930; Cent. 1930, 1 2630. (92) Hopff (to I.G.), Ger. 517,760, 


11 uia-oio. 
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U.s. 1,713,101, May 14, 1020; Cent. 1029, II 1215; C .A. 23, 3234 (1029). (0) SwnrtB, Dull, boc 
cMm. (3) 13, 092 (1895). (7) I.G., Fronch 703,810, May 0, 1031; Cent. 1931, II 1317. 


3:0582 

DIMETHYL CHLOROFD M ARATE CoH 7 0*C1 Beil. H - 744 



Cl — C — COOCII3 

n,-(302) 



ciuooo-Ai 

n,.(oio) 

B.P. 




224° 

U) 

Ci’v.e. - 1.2800 (2) 


115.5° 

cor. at IB mm. (2) 

D? - 1.300 (3) 

n,?. - 1.471 (3) 

108° 

at 15 mm. (3) 

Di 7 0 ■= 1.3028 (3) 

n|?i" - 1.47108 (3) 


[For propn, of 0 from clilorofumaric acid (3:4853) in abs. MeOII with IIC1 gas (1) or 
cone. II5SO4 (3) sco indie, refs.; from chlorofumaryl (di)chlorido (3:0105) with MeOII 
under reflux see (l).l 


3:0582 (l) Knuder, J. prakt. Chem. (2) 31, 20-28. 32 (18S5). (2) Wnldon, Swinno, Z. phvsik. 
C hem. 70, 741 (1012). (3) von Auwera. llarrca, Bcr. 02, 1G79, 10S6-10S7 (1020). 

3:0500 m-CHLOROBENZOYL CHLORIDE CtfUOOh Bell. DC -338 

/ c=o 1XA130) 

<x~^, il 

B.P. 225° (1) (2) 143-145° at 40 mm. (0) 

324.8-228.2° (3) 117.5° at 2G mm. (7) 

224-227° (4) 113° at 21mm. (7) 

222° (5) 100.5° at 10 mm. (7) 

103.5° at 15 mm. (7) 

110° at 15 mm. (8) 

103.4° at 12.6 mm. (18) 

90.5° at 12.6 mm. (7) 

01.5° at 10 mm. (7) 

77.5-78° at 1mm. (9) 

[For prepn. of 0 from m-chlorobcnzoic acid (3:4392) with PCI5 (70% yield (8)) (1) (G) 
or with SOCI2 (10) (0) bcc indie, refs.; from benzoyl chlorido (3:0240) with Clj + FeCij 
(83.5% C) bco (7) (11); from tetrahydroxybenzoio acid [Beil. X-535, X;-(270)] with 6 
moles rClt, 600 (12); from o-6ulfobcnzoio acid with 2 moles PCI* sco (1) (13).] 

(Noto that for the isomeric p-chlorobcnzoyl chloride (3:0550) htg. with P2O6 in toluene 
yields (16) the corrtsp. anhydrides; although this reactn. is not recorded for C yet the 
corrcsp. m-chlorobcnzoic acid anhydride, ndls. from ale. (17) or from It. pet. (16), tn.p. 
95.5° (10), 95° (17), lias been obtd. from m-chlorobcnzoic acid (3:4392) with PjOl m 
boilg. toluene (30% yield (10)) or with oxalyl dichloridc (3:5000) in boilg. C«II« (1?M 
[6 with MeOII yields (5) methyl m-chlorobcnzoato (3:GG70), b.p. 231"; 0 with EtOII 
yields (1) ethyl m-chlorobcnzoato (3:G770), b.p. 245°.] [For studies of rato of alcoholysis 
of C see (14) (9).] 

[C with Cello + AlClj gives (05% yield (G)) (2) (4) m-chlorobcnzophenono (3;2I6Q), 
m.p. 82-S3°; 0 with naphthalene + AICI3 in CS3 gives (73% yield (15)) m-chlorophcnyl 
a-naphthyl ketone, pale yel. pr. from ale., m.p. 77-79° (15).] \ 

C on hydrolysis (c.g., by boilg. with aq. (7)) yields m-chlorobenzoio acid (3:4392). ~~ 
For tho amide, anilide, p-toluidido, and other derivs. corrcsp. to 0 see m-chlorobcnzoie ncid 
(3:4392). 
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3:6SS0 (1) limpridrt, too Uslur. 105, 205-203 (1S57). (2) Btr. 24, 57 (1831). 

(3> Kohlrauacb, Pougratz, Stockmair, Monaith. 67, 108 (3935). (4) Noms, Bl3ke. J. Am. Chem . 
See. 50 1812. (5) Montague, Bee- hat. chxm. 19, 55, 58 (1900). (6) Bergmann, Bondi, Ber. 64, 
1477 (1931). (7} Hope, Riley. /. Chem. Soc. 121, 2530-2527 (1922). (8) Kovetto, Miriam, 
Sberwin, J. Biol. Chem. 67, 55S (1926). (9) Norris, Young, / . Am. Chem. Soc. 67, 1420-1424 
(1935) (10) Frankland, Carter, Adams, J. Chem. Soc. 101, 2470-24 < i (1912). 

(Uj Hope, Riley. J. Chem. Soc. 123, 2470-2460 (1923). (J2) Graebe, Ann. 13S, 200-202 (1866). 
(13) Otto, Ann. 122, 156 (1862). (14) Berger, Olivier, Rec. hat. chim. 46, 510-527 (1927). 
(15) Scholl, Seer. Ber. 55, 113 (1922). (16) Rule, Paterson. J. Chem. Soc. 125, 2161 (1924). 
(17) Adams, Wirth, French, J. Am, Chem- Soc. 40, 427 0919). (18) Thompson, Norris, J. Am. 
Chem. Soc. 68, 1950 (1936). 


3:CGOO ^-TOLtJYL CHLORIDE 
(p-Metkylbenroyl chloride) 


CsHiOCI 



BeiL IX - 488 
IXi-(193) 


B.P. 

225.5-22G.7* (1) 

225 - 227 ° ( 2 ) 

224-220* at 720 mat. (3) 
125* at 36 mm. (14) 

101 - 102 * at 16 mm. (Id) 
102 ° at 15 mm. (4) 
102.7* at 14 mm. (5) 
05-95.5° at 10 mm. (6) 
72.8-73.0° at 4.5 mo. (7) 
70-71* at 4 mm (8> 
00-90.5* at 3 mm (9) 


F.P. 

-3.9* (5) Df « 1.1686 (5) nj? - 1.5449 (5) 
-2.0* (GJ 


[For prepn. of C from p-toluic acid (1:0705) with PCl s (100% >*ield (3)) (6) (10), with 
PO, (11), with SOCU (95% yield (12» (2) (7) (13) (14), with POCfe + NaCl (KCl) (15) 
see sndic. refs.J 

jC with pyridine and excess K,S}0 4 yields |16) p-to!wc anhydride, rn.p. 94* (also formed 
as by-product of prepn. of C with PCI, (GJ)-f 
(For reactn. of C with A1Q, and various hydrocarbons to yield ketones, e.g., with CjH« 
yielding (3) phenyl p*t<?ly) ketone (1:5160), with toluene yielding (17} di-'p-tolyl ketone 
(1-.51S5), with biphenyl yielding (18) (13) p-tolyl p'-xenyl ketone, with naphthalene 
yielding (19) e-naphthyl p-tolyl ketone, with m-xj lene yielding (14) p-tolyl m-xylyl ketone, 
with p-xyjcne yielding (HJpWjl p-xylvl ketone, with isopropylbenzene (cumene) yielding 
(20) jxumj 1 p-tolyl ketone see indie, refs.) 

(C with EtZnI yields (21) ethyl p-tolyl ketone (Boil. VII-317, YIIi-(I70)|, b.p. 238°.] 

1 0 with Cl : at elevated temp yields (22) p-(chk>TOmethyl}ben20>] chloride (c^chforo-p- 
toloyl chlondc. b.p. 150-155* at 22 mm. (22); 0 with Brj at 185-190° yields (23) a raixt. of 
p-(bromomcthyl)bcnxo>I chlonde, b.p. 155-156’ at 20 mm., and p-{bromomethyl)beiuoyl 
bromide, b p 170-171* at 20 mm., m.p. 56’ (23}.| 

(C with MeOH yields methyl p-toluate (1 :2071 ), cn.p, 33*, b p. 222.5*; 0 with EtOH 
yields ethyl p-toluate (1:3917), b p. 231.5*; for study of rate of reactn. with MeOH ace 
(24), with EtOff sec (9), with isopropyl ale see (25).J 
C on hydrolysis yields p-toluic acid (1:0795), m.p. 17$*; for the amide, anilide, p-lolui- 
dide, and other drnvs. eorresp. to 0 «■** p-toluic acid (1 :0795). 

3: W00 (l) KoUrauwh, Poncrats. Storkmair, MonaUK 67, 10S (1936). (2) Meyer, Mon a i t h 
«, 425 (1901). (3) A dor, Pjlhet, Ber. 12, 229^2299 (1879). (4) FraaMand. Aston. J Chem. 
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Soc. 75, 494 (1899). (5) Martin, Partington, J. Chem. Soc. 1930, 1177. (6) van Scberpenzed, 
Rtc. Irav. chim. 20, 160 (1901). (7) Thompson, Norris, J. Am, Chem. Soc. 68, 1955 (193G)' 
' ■' (9) Norris, Young, J. Am. Chem. Soc. 

(1890). (12) Maxim, Bui. Soc. Chim. 


* nd. 180, 1349-1351 

i leer, 4™- 394, 147 

-1689 (1936); Cent, 

1937, 1 2309; O.A. 31, 2591 (1937). 

(2l) Mauthner, J. prakt. Chem. (2) 103, 294 (1921/22). (22) Badische Amlin- und Soda- 
Fabrik., Ger/ 239,311, Oct. 10, 1911; Cent. 1911, II 1394; Ger. 240,835, Nov.' 15.’ 1911; Ctni. 1911, 
II 1843. (23) Titley, J. Chem. Soc. 1928, 2581. (24). Norris, Fasce, Staud, J. Am. Chem. Soc. 
67, 1415-1420 (1935). (25) Norris, Gregory, /. Am. Chem. Soc. 60. 1813-1816 (1928). 


4,6-DICHLORO-2-METHytPHENOL OH C 7 H t OCl 2 


BeiLVI-359 

VIi-(174) 

Vtr(332) 


B.P. 220.5° 

See 3 : 1020. Division A: Solids. 



3:CG15 o-CHLOROACETOPHENONE O Cj^OCl BeiLVH — 


(o-Chlorophenyl methyl ketone) 

(Y° a 

VDi-(lSl) 

B.P.' 



ng - 1.085 

01 

228-229'’ at 768 m (10) 

D?S » 1.1684 (1) 

227-238° at 738 mm. 

id 

Di 11 » 1.198 (4) 

'ng 1 , = 1.5483 

|4) 

220-228° 

(2) 

= 1.3010 (4) 



220-222° 

(3) 




113° at 18 mm. 

(4) 




08° at 6 mm. 

(5) 





Colorless mobile liquid with agreeable odor. 

[For prepn. of C from o-chlorophenyl-methyl-carbino! (4) (5) by oridn. with CrOj K® 
(4) (5); from methyl ochlorobenzoylacctate (60% yield (2)) or from ethyl o-chlorobenzoyl- 
acetatc (80% yield (1)) (54% from C (10)) on ke tonic hydrol. with boilg. 20% H*S0< for 
10-12 hrs. sec indie, refs.; from o-chlorobenzonitrile [BeiL IX-33G] with MeMgl in ether 
(5G% yield) see (S).) 

[0 with CuCN on htg. in mixt. of quinoline + pyridine as directed (6) gives 20% yield 
o-cyanoacetophenone, m.p. 48°, b.p. 148° at 12 mm. (G); for behavior of 0 on htg. with 
CuCN in quinoline at 210° or with CuCN + phthalonitrile in quinoline yielding copper- 
contg. pigments of the phthalocyanine type see (7)0 , 

[C on htg. with 50% KOH as directed (8) gives small yield o-chlorobcnzoic acid.l 
[5 on. mononitration with 10 pts. HNOa (D « 1.52) at 0° gives (85% yield (1» 2-chlaro- 
4-nitroacetophenone, colorless pr. from ale., m.p. 62° (1) (for condens. of this prod, with 
arylamines to give substituted acridines see (9)).] ‘ 
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<gt o-Chloroacetophenone oxime: ndls. from aq., m.p. 112-113° (4), 103° (t). 
igi o-Chloroacetophenone /^nitrophenylbydrazone : maroon cryst. Irom AcOH, m.p, 215° 
{2). (The phenyl hydrazone of C is unstable (2).) 

(gi o-Cbloroacetophenone 2,4>dinifrophenylbydrazone: dark yel. Uta. from AcOEt, 
m.p. 206'° (3). 

@ o-Chloroacetophenone semkarbazcne: cryst. from MeOH, m.p. 173-179° (3), from 
40% AcOH, m.p. 159-160° (2). 

5:6(51« (1) Thorp. BrunskiU. J. Am. Chem. S<k. 37, 1260-1262 (2915). (2) Wahl, Holland. 
Ann eh* m (20) 10, 28-20 (1025). {3} Borsche, Scriba, Ann. 5*1, 290 (1939), (4) von Aweis, 
Lechner, Bundesninnn, Ber. 58, 49-50 (1925). (5) Ferbwcrke Meistcr Lucius BrOning, Brit. 
176,038, March 30, 1922; Cent. 1923, II 1252. (6) Helberger, von Rebay, Ann. 531, 283-2S4 
(1937)- (7) Helberger, Ann. 529, 216-217 (1937). (8) Lock, B6ck. Bn. 70, 920 (1037). <9) 
Jensen, RethwzscJi, J Am. Chem. Soc. 50, 1145, 1349 (3 928), (10) Sharp, Sutherland, Wilson, 
J.Chem Soc 19*3,346. 


3:6625 o-CHLOROBEHZAL (DI)CHLOWDE CjHjCL Beil. V - 300 


(o-Chlorobenzylidene (di)chloride) 

— Cl 

Vi— 

Vr— 

B.P. 228.6° (l) 

Z>i! *» 1.390 (I) 

nj? « 1.6670 (4) 

227-230° (2) 

220-228° at 745 mm. (3) 

100° at 10 mm. (3) 




{For prepn of C from o-chlorobenzaldehyde (3:6410) with PClj (86% yield (3)) {5} see 
indie, refs.; from o-toluenesuifonyl chlonde with Cls at 92° (73.5% yield (4)) or at 150- 
200° (6) see mdic. refs.; from o-chlorotoiuerte (3.8245) with Gz (1) in pres, of PCI 5 at 
150-180° (7) or in pres, of PCl 3 at 102-105° (8) see indie, refs.; from o-hydroxybenzalde- 
hyde (sahcylaldehyde) (1:0205) with PC1 5 sec (2); for formn. of 0 (5-7%) from benzal 
dicbloride (3:6327) with Clj m prea. of I* (accompanied by 43% m- and 46-47% p-isomera) 
see (9).{ 

(For use of C in prepn. of triphenylmeth&ne dyes see (10) (II); for condensation with 
isoviolanthrone in prepn. of vat dyes see (12).] 

C on boslg. with water for 20 hrs. {3} or on htg. with aq in s.t. at 170° (2) or with weakly 
funag HjS 0 4 at ord, temp, as directed (7} yields o-chlorobenzaldebyde (3:6410). (For 
studies of this hydrolysis under various other conditions see (13) (5).| 

C on oxidn. with Ct0 3 (2), or G on boilg. with aq. for 20 hrs. followed by treatment with 
cold cone. aq. ICMnO* (3), gives (75% yield (3)) o-chlorobenzoic acid (3:4150), m.p. HI" 
<3)._ 

[C in MeOH treated with molecular Ag 4- sand and htd. in s.t. for 6 hrs. at 95° yields (I) 
a,/3-dicbloro-a,)9-6w“0>-ctdorophenyl)ethane (Beil. V-601J, cryst. from ether + lgr., m.p. 
170.5° (1) ) 


3:6625 (1) Gill, Ber. 26, 650-652 (1893). (2) Henry, Ber. 2. 136 (1869). (3) Aainger, Lock. 
Monatah C2, 333-334 (1933). (4) Davies, Dick, J. Chem. Soc. 1932, 2045. (5) Olivier, Weber 
Bee. trav. c ktm. 53, 881, 888 (1934). (6) Gdisard, Monnet, Cartier, Ger. 98,433, Dec. 12 1896* 
Cent. 1898, 11 800. (7) Erdmann, Ann. 272, 151-152 (1892). (8) Kyrides (to National Aniline 
and Chem. Co ), U S 1,733,268, Oct. 29, 1929; Cent. 1930, 1 3831. (9) Wertyporoch, Ann. 493 
161-162 (1932) (10) Geigy and Co., Ger. 213,503, Oct. 14, 1909; Cent. 1909, II 1515, 

fn> Weiler, Wenk, Stutter, Ger. 540,208. Dec. 12, mi; Cent. 1932, I 3013. (12) Wuerta 
Lycan (to du Pont Co ), U.S. 2.082,660, June 1. 1937; Cent. 1937, II 2077; C.A. 31. 6595 d93n' 
(13) Lock, Asinger, 59, 157-160 (1932). • ' , * 
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3:6640 o-CHLOROBENZOYL CHLORIDE O 



c 7 H 4 oa 2 


Beil. K - 336 
Ri- (139) 


B.P. 




B.P. (cord.) 



229-230° 

at 

773 mm. 

ID 

114.5° 

at 

19.76 mm. (15) 

235-238° 



(2) 

110° 

at 

15 mm. (8) 

228-230° 

at 

760 mm. 

(3) 

108° 

at 

14.6 mm. (15) 

233° 



(4) 

105° 

at : 

12.76 mm. (15) 

227° 



HD 

104.8-105.2° 

at 

12.6 mm. (9) 

224-224.5° 


(5) 

103.5° 

at 

12 mm. (15) 

224° 



(6) 

101.5° 

at 

11mm. (15) 

137-139° 

at 

60 mm. 

IT) 

93-95° 

at 

10 mm. (7) 

122° 

at 

26.5 mm. 

(15) 

87° 

at 

9 mm. (10) 





78.9-79.2° 

at 

2 mm. (36) 


[For prepn. of CJ from o-chlorobenzoic acid (3:4150) with PC1 B (78% yield (11)) (2), 
with PC1 3 + ZnClj. (78% yield (11)), with S0C1 2 (yield: 90-93% (11), 87% (10)) (12) (13) 
(36), or with o-chlorob en zotri chloride (3:6S80) + ZnCl 2 (14) see indie, refs.; from o-chloro« 
benzaldehyde (3:6410) with Cl 2 at 140-160° (70-72% yield) see (7); from toluene-o- 
sulfonyl chloride with SOCI2 in s.t. at 240° (41% yield) 6ec (4).] 

[For formn. of.C (together with other products) from benzoyl chloride (3:6240) with 
CI2 -f FeCh (14.5% C) (15) (16), from o-hydroxybenzoic acid (salicylic acid) (1:0780) 
with PCI5 (17) (18) or with phosgene (3:5000) + pyridine in toluene at 60-80° (19); from 
sodium salicylate with PC1 5 (18) (20); from o-eulfobenzoic acid dichloride by distn. at ord. 
press. (21) (8) (22) (3) see indie, refs.] 

[C with MeOH yields (1) methyl o-chlorobenzoate (3:6695) (for study of rate of reaction 
see (6)); C with EtOH yields (23) ethyl o-chlorobenzoate (3:6800) (for study of rate of 
reaction see (5)).] 

[C with Na o-chlorobenzoate should yield o-chlorobenzoic acid anhydride, ndls. from 
It. pet. (25) or ale. (26), m.p. 79.6° (25), 78-79° (26); this anhydride also results from o- 
chlorobenzoic acid with P 2 0 6 in boilg. toluene (25) or with oxalyl dichloride (3:5060) m 
boilg. C 6 H b (26).] 

[C on cat. hydrogenation gives (70% yield (27)) (28) o-chlorob en z al dehyde (3:6410).J 
[For reactn. of C with AICI3 ■+- benzene yielding (29) o-chlorobenzophenone (3:0715), 
with AlClj + o-chlorotoluene yielding (30) 2,3-dichloro-4-mcthylbenzophenone, with 
Aids + p-di chlorobenzene yielding (31) 2,2 , ,5 / -trichlorobenzophenone, with AlClj + 
naphthalene yielding (32) a-naphthyl o-chlorophenyl ketone, or with anisole + 
(1:7445) yielding (33) 2-chloro-4-methoxybenzophenone see indie, refs.] 

[For reactn. of C with perylenetetracarboxylic acid (Jiimide (34) or with ammodibenzan- 
thrones (35) yielding vat dyes see indie, refa.] 

C on hydrolysis yields o-chlorobenzoic acid (3:4150), m.p. 141°; for the amide, anilide, 
p-toluidide, and other derivs. corresp. to C see o-chlorobenzoic acid (3:4150). 

3:6640 (1) Montagne, Rec. trav. chim. ID, 55-56 (1900). (2) Emmerling, Bex. 8, 883 (1875). 
(3) Davies. Dick. J. Chem. Soc. 1932, 2044. (4) Poliak, Rudich, Monatsh. 43, 217-218 
(5) Norris, Fasce, Btaud, J. Am. Chem. Soc. 57 , 1415-1420 (1935). (6) Norris, Young, J. Am. 
Chem. Soc. 57, 1420-1424 (1935). (7) Clarke, Taylor, Ora. Syntheses, Coll. Vol. 1 ( 2 nd ««•(» 
155-156 (1941); (1st ed.), 148-149 (1932); 9, 34-35 (1929). (8) Fritsch, Ber. 29, 2299 WWW* 
(9) Kohlrausch. Pongratz, Stockmair, Monatsh. 67, 108 (1935). (10) Novello, Miriam, S&erwin, 
J. Biol. Chem. 67, 557 (1926). 
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in) Clark, Bell, Trans. Roy. Soc. Can. (3) 27, III 97-103 (1933). (12) JYankland, Carter, 
Adams, J. Chem. Soc. 101. 2470 (1912), (13) Meyer, MonaUh. 22, 427 (1901). (14) Scottish 
Dyes, Ltd-, Bangham, Thomas, Brit. 308.231. April 18, 1929, Cent 1929, II 1348; C.A. 34, 129 
(1930). (15) Hope, Riley, J- Chem. Soc. 121, 2510-2527 (1922). (16) Hope, Riley, J. Chtm. 

;o, Ann. S3, 317-318 (1852). (18) Kolbe, Lautermann, 
■ cm. Ind Basel, Brit. 401,643, Dec. 14, 1933; Cent. 1934, 

Cent. 1934, I 287. (20) Reichenbacb, BeOstein, Ann. 

132, 311-313 (1864). 

(21) Remsen, Kohler. Am. Chem. J. 17, 332-333 (1895). (22) List, Stem, Bet. 31, 1653-1054 
(1S98) (23) Kekute, Ann 117, 153-164 (1861). (2-1) Berger, Olivier, Rec. trav. chim. 46, 

616-527 (1927). (25) Rule. Paterson, J. Chem. Soc. 126, 2161 (1924). (26) Adams, Wirth, 


2,3,4-TRICHLOROTOLUENE CHa C 7 H S C1, 

!l 
11 


B.P. 231-233° at 716 mm. M.P. 41° 

See 3:0425. Division A. Solids. 

2,3,8-TRICHLOROTOLUENE CHj 


B.P. 229-231° at 757 mm. 

See 3:0610. Division A * Solids. 


CH 

M.P. 46-46' 


C 7 H 6 CU 


Beil. V - 208 
Vi~ 
V 2 -(233) 


Beil. V - 299 
Vi- 

Vj — ■ 


2,4,5-TRICHLOROTOLUENE CHj 


C 7 H e CIs 


B.P. 229-230° at 716 nun. M.P. 82° 

See 3:2100. Division A : Solids. 

1,1,2,3,4-PENTACHLOROBUTANE Cl C«H & Cts 

(Solid diastereoisomer ) 1 

CH* — CH — CH — CH 

il Cl 


il il 


Beil. V - 299 
VH152) 
V 2 -(232) 


Beil. S.N. 10 


M.P. 49° 


0? « 1.639 


See 3 : 0750. Division A : Solids. 


rta = 1.6065 



3:6686-3:6695 


DIVISION, B, SECTION 1 


3:6685 d,l-l,2-DICHLORO-l-PHENYLETHANE 


(ct ,£-Dichloroethylbenzeue ; 
styrene dichloride) 


CgHaCU 


of' 


. ch 2 

kk 


Bell. V - 354 
Vi- 

Vj-(278) 


B.P. 

233-234:° at 759 mm. (1) D\ 5 = 1.240 (1) nj? == 1.5544 (1} 

114.5-115.5° at 16 mm. (I) 

93° at 5 mm. (2) 


Limpid liq. with faint odor. 

[For prepn. of C from phenylethylene (styrene) (1:7435) with Cl 2 in CHCI3 at 0° (1) 
cf, (3) or in CCI4 at 40-50° (4) (note that some 0-chlorostyrene (3:8717) is aLo formed (4)) 
see indie, refs.; for formn. of C in reaction of styrene (1:7435) with NCI3 in CCI4 at —10* 

(5) or from ethylbenzene (1:7410) with Cl 2 in bright sunlight (6) see indie, refs.) 

[G with a mildly alkaline agent such as Na2C03> NaOAc, CaO, or CaCOa (but not alkali 
hydroxide) as directed {7} undergoes hydrolysis of its a-chlorine atom giving cbloromethyl* 
phenyl-carbinol (styrene chlorohydrin) (3:9570).] 

1C passed over activated AljOa at 360-400° and 85-105 mm. pres. (4) or C with pyridine 
as directed (8) loses HC1 giving (92% yield (4)) /9-chlorostyrene (3:8717).] 

(C with aq. ale. NaOH at 50-60° for 4 hrs. loses HC1 (in the opposite sense from preceding 
paragraph) giving (80% yield (4)) a-chlorostyrene (3:8715).] ’ 

3:6685 (1) Biltz, Ann. 290, 275-277 (1897). (2) Knorr (to I.G.), Ger. 559,521, Sept. 21, 1932? 
Cent. 1933, I 1843; CJL. 27, 736 (1933): French 735.000, Oct. 31. 1932; Cent. 1033, 1 1843, C.A. 
27, 1011 (1933). (3) Blyth, Hofmann, Ann. 63, 309-310 (1845). (4) Emerson. Agnew. /. Am. 
Chem. Soc. 67, 518-520 (1945) . (5) Coleman. Campbell, J. Am. Chem. Soc. 50, 2754-2755 (1928), 

(6) Evans, Mabbott, Turner, J. Chem. Soc. 1927, 1163. (7) I.G., French 735,10S,Nov.3, 1932; 
Cent. 1933, II 1093; C A. 27, 1011 (1933). (8) I.G.. French, 729,730, July 30, 1932; Cent. 1932. 
II 3015; C.A. 27, 307 (1933). 


3:6695 METHYL o-CHLOROBENZOATE C»H 7 0 2 a 

/~~\C00CH3 ■ 

Cl 

B.P. 234-235° at 762.4 nun. (1) 

233-236° l at 760 mm. (8) 

229-230° (2) 

119.5-120.5 at 24.4 mm. (3) 

119° at 19 mm. (4) 

111-113° at 14 mm. (8) 

113-115° at 11 mm. (5) 


Beil. IX - 336 
Ki- 


ng « 1,535 (8) 


(For prepn. of C from o-chlorobenzoic acid (3:4150) with MeOH + HC1 (2) or MeOH 4* 
H1SO4 (2) (5) or MeOH + BF 3 .Et 2 0 (70 6% yield (4)) see indie, refs.; from o-chlorobenzoyl 
chloride (3:6640) with MeOH see {1).] 

C on htg. with sirupy H3PO4 at 200° yields (6) o-chlorobenzoic acid (3:4150), chloro- 
benzene (3:7903), dimethyl ether + CO2. # , . 

C added to 5-6 pts. very cone. HNO3 at 0°, poured onto ice, yields (1) mainly met y 
2-chloro-5-nitrobenzoate (Beil. IX-403], ndls. from MeOH, m.p. 73° (1)- 

[6 with Na + methyl acetate condenses giving (65-70% yield (5)) methyl o-chloro- 
benzoylacetate, b.p. 170-172° at 12 mm. (5); this prod, with excess phenylhydrftzme m 



3:6695-3:8700 


8Q5 LIQUIDS WITH D? > 1.15 

aJc. 4- AcOH gives on btg. 3-fo-ch!orophenyI)-I-phenyIpyra«o!one-5, colorless ndls. from 
MeQH, m.p, 113-U4* {51; cores?, prod, from p-mtrophenylhydraziryi, m.p. 203-204° (514 
don hydrolysis (Sap. Eq- « 170.5) yields methyl alcohol (1:6120) -f o-chlorobenzoic 
add (3:4150). (For studies of hydrolysis under various cond. see (2) (3) (7}.J — For the 
amide, anilide, jvtolwdide, and other derivs. corresp. to C see o-chlorobenzoic acid (3:4150). 

- ****“‘ '■ " * 1~ “* * *"* ” 'ias, Z. physik. Chtm. 24, 

, . <4) Sowa, Nteuwlsnd, 

ID. 0-13. 17-18 (1928). 
. , " 'ombie. Scarborough, J. 

Chem Soc. 123, 2695-2697 <1923); 125. 2593-2594 (1924). (8) Kabovec, Wagner, Aloncteh. 74, 
284 (1943). 


3:6697 

DIETHYL CHLOROMALEATE 

C&HuO,a 

Beil, n - 753 



C) — C — COOC*Hs 


Hi- (305) 



13 

— C—COOCiH, 


Ht-(646) 

B.P. 



D?tw. « 1.191 4 



235° 

at 760 nun., 

si. dec, (U 

(2) 


189.6-190.5° at 210 m 

M 

Dl° - 1.174 


«f?« » 1.455 (4) 

125.5° 

cor. at 19 mm. 

(2> 

(4) (5) 

122“ 

at 16 mm. 

(3) 



1.4549 <5J 

120° 

at 12 mm. 

<5) 

Cl 8 - 1.1734 

(41 

flj?> = 1.45532 <4) 


[See also dxdhyl chbrofumarate (3:6864)4 
Colorless oil with pleasant odor. 

(For prepo. of C from chloromaleic anhydride (3:0280) in abs, EtOH with cone. H^SO* 
in cold (4) or on refluxing several hr*. {6} or from silver salt of chloromaleic acid (3:3432) 
with EtI (1) (3) see indie. refs.) 

)6 (1 mole) with ethyl sodioacetoacctate (I mole) in abs. ale. refluxed hr. reacts 
readily yielding (3) (7) triethyl y-acetylaconitate {Beil. III-860), yel. oil, b.p. 187-188'’ at 
15 mm. {3), the Bame prod, a a similarly obtd. from diethyl chlorofumsrate (3:6864)4 
(6 with 6% ale. NHj (2 moles) at ord. temp, for 6-6 days reacts to yield (6) diethyl 
iminosuccinate (diethyl aminobuten-2-dioate) [Beil. III-784J, b.p. 144-145° at 25 mm. (6), 
identical with the prod, from similar treatment of the isomeric diethyl chlorofumarftte 
(3:6864) q v4 

3:8697 ( 1 ) Perkin, J. Chm.S<K. S3, 708 (1888). |2) Walden. Swinne, Z- physik. Ghent. 79, 
742 “ ** ' * (l 896). (4) von Auwera, Harrea, 

Btr. * physik. Chem. A-143, 10 (1929). 

(w " " ■ (7) Ruhemaon, J. Chem, Soc. 71, 

323-324 (1897). 


3:6700 ^'CBXOROBERZAL (DHOHLORIDE 
(pChlorobeozylidene dichloride) 


CiHjCIj 
Cl<^ yCBOii 


BJP. 236° at 756 mm. (1 1 
234° {2> 

127~132\ftt 22 mm. (3) 
108“ at 10 mm. (1) 


BeiL V - 300 
Vx~ 

Vj-(23 2) 



3:6700-3:6710 


p-CHLOROBENZAL (DI)CHLORIDE 


> [For prepn. of C from p-chlorobenzaldehyde (3:0765) -with PC1$ see (1} (4); from p- 
toluenesulfonyl chloride with SOClj in s.t. at 140° for 18 hrs. (54% yield (3)) or with Cl 2 
at 150-200° (accompanied by p-chlorobenzotrichloride ,(3:6825) (5)) Bee indie, refs,; for 
formn. of C (47% (6)) from benzal dichloride (3:6327) with CI2 in pres, of I* (6) (2) (ac- 
companied by 5-7% o~ and 43% m-isomers <6)) see indie, refs.] 

[For use of 0 in prepn. of triphenylmethane dyes see (7).] 

G on refluxing with nq. for 20 hrs. {1} or on htg. with aq. in s.t. at 170° (2) yields p- 
chlorobenzaldehyde (3:0765). [For studies of this hydrolysis under various other condi- 
tions see (4) (I).] 

C on oxidn. with CrOs (2), or C on refluring with aq. for 20 hrs. followed by treatment 
with cold cone. aq. KMnO< (1), gives (85% yield (1)) p-chlorobenzoic acid (3:4940), 
m.p. 240° (1). 

[For behavior of 0 with MeMgCl see (8).] , 

3:CT00 (1) Asinger, Lock. Monalsh. C2, 336 (1933). (2) Beilatein, Kuhlberg, Ann. 146, 327-329 

(186S). (3) Poliak, r * ’ ' * *** * w -*— n - 

53, S8I, 8S8 (1934). 

(6) Wertyporoch, Am * 

1931; Cent. 1932, 1 30 

2.4-DICHLORO-3-METHYLPHENOL OH C T H 6 OCl 2 Beil. VI- 


B.P. 235-236° at 745 mm. M.P. 58-59° 

See 3 : 1205. Division A : Solids. 

4.6-DICHLORO-3-METHYLPHENOL OH C 7 H«OCI 2 

0 * 

B.P. 235-236° MJ>. 71-72° 

See 3 : 1745. Division A: Solids. 


Beil. VI — 

, VIi- 

VIj-(356) 



3:6710 m-CHLOROBENZAL (DI) CHLORIDE 
(m-Chlorobenzylidene dichloride) > 


B.P. 235-237° at 738 mm. (1) 
IO 5 0 at 11 mm. (1) 


Colorless liq. with agreeable odor. 

[For prepn. of C from m-chlorobenzaldehyde (3:6475) with PCI5 (75% yield 1 (D) (2) 
see indie, refs.; for formn. of C from benzal dichloride (3:6327) with Cb in pres, of Ii 
(43% C together with 5-7% o-«nd 46% p-isomere) see (3).] 

C on refluring 20 hrs. with aq. then treated in cold with cone. aq. KMnO< gives (70% 
yield (1)) jn-chlorobenzoic acid (3:4392), m.p. 15S° (1).] ^ 

3: C710 (1) Asinger, Lock. Aforwkh. 62, 334-336 (1933). (2) Olivier. Weber, Ree. tmn. ehim. 53, 
SS2, 8SS (1934). (3) Wertyporoch, Ann. 493, 161-162 (1932). 
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3:6725-3:6735 


a c^S-TRICKLORO-n-BUTYRIC ACID C^jOaCL 

H Cl 

CHr-C— O-COOH 

h A, 


B.P. 236-238° M.P. 60° 

Sec 3 : 1280. Division A: Solids. 


Beil. II - 280 
Hj-(i24) , 
Uj-(255) 


3:0725 3,3,4,4,4-PENTACHLORO-2-METHYLBUTANE CjHjCls 

Cl Cl CHs 

Cli— i — d? — CHa 

A, A. A 

B.P. 235-240° (1) 

[For prcpn. of C from diisoamyl sulfide [Beil. 1-405, Ii-(200), Ir(435)J by nctn. of CI 2 
see (1).] 

0 on htg. 7 Kra. at 110° in a B.t. with Ag«0 and aq. yields (1) COj -f isobutyric acid 
(1 : 1030) (as Ag&). 

3:C725 (1) Spring. Lccrcnicr. BuK. toe. chxm. (2) 48, 627-528 (1887). 


Beil. I - 136 
Il- 
ia- 


3,6-DICHLOROBENZALDEHYDE C 7 H 4 OCI 2 Beil. S.N. 635 

Cl 

ycm 

B.P. 235-240° at 748 m M.P. 65° 

See 3:1475. Division A : Solids. 


3:0735 ^-CHLORO ACETOPHENONE C 8 HtOC 1 Beil. VH- 281 


(p-Chloropbenyl methyl ketone) 

CI<^ >-C-CH, 

VHH151) 

B.P. 


M.P. 



230.6“ 

eor. at 740 mm. (1) 

20.6° 

(10) (ID (12) 

tr° - 1.188 (2) 

232* 

(2) (3) 

20-21' 

’ (5) (1) 

231-232° 

(4) 07) 

20° 

(2) 


124-120“ 

at 24 mm. (5) 

10.8° 

(13) 


113° 

at 14 mm. (3) 

19“ 

(14) 


108-111° 

at 13 mrfl. (G) 

17.0-17.8° (15) 



162“ at 12 mm. (7) 

09“ at 7 mm, jl) 

89.4-01° at 6 mm. (S) 

Insol. aq.; bm. ale. or ether. — 0 does not yield an addn. prod, with NaHSOj. 

[For prcpn. of C from chlorobenzene (3:7903) with Ac^O + AIClj in CSj {yiclrls : 83-79% 
(15), 7S-74% 15), 68-00% 0)) (S) (9) or with acetyl chloride (3:7005) -f AIClj in absence 



3:6735 


p-CHLOROACETOPHENONE 


of solvent (poor yield ( 2 )) or in CS 2 (yields: 80-90% (16), 81% ( 6 ), 41% (17)) see Indie, 
refs.; from p-chlorobenzoylacetic acid on wanning (18); from methyl p-chlorobenzoyl- 
acetate (4) on ketonic hydrolytic cleavage by boilg. 10-12 hrs. with 20% H 2 SO 4 see (4).] 

[C in CS 2 treated with 1 mole CI 2 yields (19) p-chlorophenacyl chloride (3:2990), m.p. 
101°; C with 2 moles CI 2 at 50-60° without solv. (19) yields 4, «, wtrichloroacetophenone 
[Beil. VII-283], m.p. 57°. — C with 1 mole Br 2 in CS 2 or AcOH yields (17) (20) p-chloro- 
phenacyl bromide [Beil. VII-2S5], cryst. from ale., m.p. 96.5° (20), 96° (17) (for studies of 
rate of bromination see (13), of influence of light and other factors see (21)); C with excess 
Br 2 directly ( 22 ), in AcOH (17), or in CCI 4 susp. of CaC 03 (22) yields 4-chIoro-«,w-di- 
bromoacetophenone [Beil. VII-286], m.p. 93.5-94.5° (22), 92.5° (17).] [Note proximity of 
this m.p. to that (96°) of p-chlorophenacyl bromide (above).] 

[O on mononitration with mixt. of cone. HNO 3 + cone. H 2 SO 4 at —10° as directed ( 6 ) 
or added slowly to 10 pts. HNO 3 (Z> = 1.5) at 0° (23) yields 4-chloro-3-nitroacetophenone, 
ndls. from ale., m.p. 204° ( 6 ), 99-101° (23) (accompanied in the former case ( 6 ) by a little 
4-chloro-3-ni trobenz oic acid, m.p. 181°).] 

C in alk. medium readily condenses with aldehydes: e.g., C in dil. ale. with a little alk. 
gives (yields: 96% (24), 93% (25), 83% (7)) benzal p-chloroacetophenone (p-chloro- 
chalcone), cryst. from ether of CHCI 3 , m.p. 101° (24), 9S.5° (7), 96.4“ (12), 96° (25) (for 
study of rate of condensation see (12)); similarly C with salicylaldehyde (1:0205) yields 
(23) salicylidene-p-chloroacetophenone, yel. ndls. from ale., m.p. 151° (23); C with p* 

dimethylaminobenzaldehyde yields (26) p-dimethylaminobenzal-p-chlojoacetophenone, 

yel. ndls. from ale., m.p. 140-140.5° (26); for corresp. condensation of C with p-chloro- 
benzaldehyde (3:0765) see (16), with o-mtrobenzaldehyde see (27) (28). 

[C also readily condenses with esters: e.g., C in abs. ale. + NaOEt treated with ethyl 
formate (1:3000) gives (28) hydroxymethylene-p-chloroacetophenone, yel. ndls. from 
pet. eth., m.p. 48-49° (28); C with ethyl phenylacetate (1:3872) in ether with Na gives 
(40% yield (29)) w-(phenylacetyl)-p-chloroacetophenone.] 

[C with PCI 5 at 100° for 4 hrs. gives (60% yield (30)) p,a-dichlorostyrene, b.p. 115-116° 
at 20 mm., m.p. -6 to -5°, D& = 1.247, n!?= 1.5735 (30); C with selenium oxychloride 
(SeOCk) gives (50% yield (31)) 5is-(p-chlorophenacyl)selenium dichloride, m.p. 126° {31)_> 
C with K pyrosulfate + a little cone. H 2 SO 4 htd. at 80° for 4 hrs. (46% yield (32)) or C 
with 1% I 2 htd. 4 hrs. at 170° (32) gives l,3,5-trw-(p-chlorophenyl)benzene, white ndls. 
from AcOEt, m.p. 238° (32); for behavior of C with NOC1 see (33) (14), with NaOEt + 
amyl nitrite in ale. see (34) (35).] 

[C htd, as directed with excess NH 4 formate and the intermediate formyl deriv. hydrolyzed 
with HC1 gives (yields: 82% (36), 65% (37)) d,f-<t-(p-chlorophenyl)ethylamine, b.p. 105 
at 10 mm., £%o = 1.1178, rig = 1.5420 (hydrochloride, m.p. 192-193°, N-benzoyl deriv., 
m.p. 144-145° (36)).] 

[C on htg. with 10% aq. NaOH 4- Cu at 190° for 5 hrs. under press, yields (38) p-hydroxy- 
acetophenone (1:1527), m.p. 109°; C with cone. aq. NH 4 OH in pres, of CU 2 O htd. 5 _hrs. 
at 220° under press, yields (39) p-aminoacetophenone [Beil. XIV-46, XIVi-(366)]j C on 
htg. with 50% KOH as directed (40) gives small yield of p-chlorobenzoie acid (3:4940), 
C with ale. NaOEt htd. in s.t. at 130°-140° gives (41) p-chlorophenyl-methyl-carbinol, T~ 
cblorobenzoic acid, and other prods.] 

C on oxidn. with KMnOi (2) or in MeOH soln. with NaOH + CI 2 (93% yield ( 42 )) °r 
with Cr 03 -f H 2 SO 4 (95% yield (43)) or by cat. vapor-phase oxidn. (90% yfdd (44)) 
gives p-chlorobenzoic acid (3:4940), m.p. 242°. [Note that C in abs. ale. refluxed with 
Se 02 gives (45) p-chlorophenylglyoxal, m.p. 122° (for study of rate see (46)).] 

@ p-chloroacetophenone oxime: ndls. from ale., m.p. 95° (17). [This prod, with cone. 
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HjSO* htd. at 100° rearranges to acet-p-chloroanilide [Beil. XII-611, XII*- (306)], 
m.p. 172-173“ {1714 

<g, p-Chloroaeetopheaone pbenylhydrazone: m.p. 114“ (17), 112-113“ (48) {decomposes 
on stdg. 2 days (17) {4}.) 

fg p-Chloroacetophenone p-oitrophenyUiydrazone: maroon eryst. from AcOH, m.p. 

239“ (4). 

(g p-Chloroacetophenoae 2,4-dimtrophenylbydrazone: scarlet cryst., m.p. 231° cor. (47). 
ig> p-Ch!oroacetophenone semicarbazone: white cryst. from 40% AcOH, m.p. 200-201° 
(41. 

3:6735 {1) NolSer, Adams, J- Am. Chem Soc. 4$, 1S93 (1924). (2) Gautier, Ann. chim . (6) 14, 
372-375 (1888). (3) Kahovcc, Wagner, Proc. Indian Acad Sn. A-3, 325 (1938). (4) Wahl, 
Holland, Anri. chim. (10) 10, 27-31, 34-35 (1928) (5) Adams, Nollcr, Org. Syntheses. Coll. 

Vfll. 1 (2nd ed.). Ill (1911), (1st ed.), 105 (1932), 5, 19 (1925) (0) Mayer, Stark. Scbon, Ber. 

65, 1334 (1932). {7} Bergtnann, Hampson, J. Chem. Soc. 1935, 991. (8) Groggins, U.S., 
1,091,743, Feb. 19, 1935: Cent. 193G. 1 8S3. C.A. 29, 2175 (1935). (9) Groggins, U-S. 2,008.418. 
July 10, 1935: Cent. 1936, I 1500; C.A. 29, 5850 (1935). (10) Haase!, Naeshagen, Z. phymk. 
Chem. B-15, 419 (1932). 

{11) Evans, Morgan. Watson, J. Chem. Soc. 1935, 1172. (12) Coombs, Evans, J- Chem Soc. 
1910, 1295 {13) Nathan, Watson. J- Chem Soc. 1933, 220. {14} Edkins, Lionel!, Quart. J. 

■ ~ I'm ' M " " ; ' 1 ggins. 

* . • • 4 1 {17) 

**! ■ . ■ . ■ • • ::;,i262 

(1915). (ID) Ref. 2, pp. 395-398, 402. {20) Judefind. Reid, J. Am. Chem. Soc. 42, 1044-1045 
(1020). 

{21) Sampey, Hicks, J. Am. Chem Soc 63, 109S-1I01 (1941) (22) Fisher, J. Am. Chem. Soc. 

55, 4595 (1933). (23) C. G. LcFivre, U. J. W. LeFevre, J. Chem. Soc. 1932, 1989-1992. {24) 
Ddthey, J. prakt. Chem. (2) 101, 199 (1920). (25) Alien, Frame, Can. J. Itesearch 6, 605-613 
(1932). Cent. 1932, II 3880; C.A. 26, 5086 (1932). (26) Pfeiffer. Kleu, Ber. 66, 1700 (1933). 
(27) Tanasescu, Baciu. Bull. soc. chim. (5) 4, 1748-1749; 1677-1678 (1937) (28) Benary, Ber. 

61,2253(1928). <29) Kohler, Smith, J. Am.Chem. Sac. 44, 630 (1922) , (30) Vaughn, Nieuwland, 
J Am. Chem Soc 56, 120S (1934). 

(31) Nelson. Jones, J. Am. Chem. Soc. 52, 1589 (1930). (32) Bernhauer, J. prakt. Chem. (2) 
145, 305 (1930). (33) RbcmboMt, Sehroitz-Dumont. Ann. 444, 129 (1925). (34) Avogadro, 

' ’ w " ' ~ (36) Ingersoll, Brown, 

fngcrsoll, Qrg. Si/ntheses. 
em. Co.). U.S 1,961,630, 
Bryner (to Dow Chem. 
934). (40) Lock, B^V, 

Ber. 70, 021 (1037). 

(41) Gastaldi, Cberclii, Cast. chim. Ual 45, II 271-273 (1915). (42) von Arendonk, Cupery, 
. — • c„. — — a' ' ** ~ ' ' id. Eng. Chem. 27, 1397 

(45) Karrer, Musante, 

1 ’ r Gen. Chem. (U-SB.ft.) 

Org. Chem. 2, 224 (193S). 


3: 0750 ETHYL p-CHLOROBENZOATE 


B.P. 

238 “ (l) 

237 . 4 - 238 . 0 * { 2 ) 

142 “ at K) mm. { 3 ) 

121 - 122 * at 16 m ( 4 ) 

122 * at 16 sub. ( 5 ) 

120 . 1 - 120 . 2 “ at 16 mm, ( 2 ) 


_ CbHjOjCI 

aQcoo*. 

D"° - 1.1873 (8) 


118' ,t 15 nun. (01 

118* at 14 mm. (7) 


Beil. IX - 340 
IXi-(140) 

"o «■ 1352700 (S) 



3:0750-3:6770 


ETHYL p-CHLOKOBENZOATE 


900 


[For prepn. of C from p-chlorobenzoic acid (3:4940) with EtOH -f H2SO4 see (1} (3); 
from p-chlorobenzoyl chloride (3:6550) with abs. EtOH see (2).] 

C in' ale- sola, on htg. with hydrazine hydrate yields (9) (10) p-chlorobenzhydrazide, 
white ndls. from ale., m.p. 162-163° (10). [This prod, with BzH yields benzal p-chloro- 
benzhydrazide, ndls. from 95% ale., m.p. 227-229° (10).] [For use of p-chlorobenzhydrazide 
as reagt. for identification of aldehydes and ketones see (10).] 

[G (1.5 moles) with NaOEt (0.3 mole) at 160-180° for 1 hr. gives (75% yield (15)) di- 
(p-chlorobenzoyl)methane, cryst. from MeOH, m.p. 158-159° (15).] 

C on hydrolysis (Sap. Eq. = 184.5) yields ethyl alcohol (1:6130) + p-chlorobenzoic 
acid (3:4940). [For studies of hydrolysis of C under various conditions see (7) (6) (11) 
(4) (12) (5) (13) (14).] For the amide, anilide, p-toluidide, and other derivs. corresp. to 
C see p-chlorobenzoic acid (3:4940). 

3:6750 (1) van Raalte, Rec. trav. chim. 18, 39S (1899). (2) Kohlrausch, Stockmair, Monatsh, 
66, 325 (1935). (3) Bergmann, Engel, Z. physik. Chem. B-15, 95 (1932). (4) Kindler, Ann. 
450, 16 (1926). (5) Timm, Hinshelwood, J. Chem. Soc. 1938, 866-869. (6) Cashmere, M> 
Combie, Scarborough, J. Chem. Soc. 121, 243-253 (1922). (7) McCombie, Scarborough, J- 
Chem. Soc. 107, 159 (1915). (8) von Auwers, Ann. 422, 168 (1921). (9) Kahl, Cent. 1904, II 
1493. (10) Shih, Sah, Science Repts. Nall. Tsing-Hua Univ. A-2, 353-357.(1934); Cent. 1935, 
I 50-57; CA. 29, 466 (1935). 

(11) McCombie, Scarborough, Settle, J. Chem. Soc. 121, 2308-2318 (1922). (12) Blakey. 
McCombie, Scarborough, J. Chem. Soc. 1926, 2867. (13) Westheimer, J. Am. Chem. Soc. 62, 
1893 (1940). (14) Price,' Westheimer, J. Chem. Phys. 11, 150-153 (1943). (15) McElvaifl, 
Weber, J. Am. Chem. Soc. 63, 2196 (1941). 


o-XYLYLENE (DI) CHLORIDE 

/\ch 2 ci C&Hfe Cl2 

B.P. 239-241° M.P. 55° 

See 3:1040. Division A: Solids. 

l^CHzCl 


Beil. V - 364 
Vi- 
V 2 -(283) 


3:6770 ETHYL m-CHLOROBENZOATE 


C 8 H 9 0 2 CI 

COOCzHs 


v Beil. IX - 337 
m-(139) 


B.P. 

[246° (1)] D? i = 1.1859(7) n#* 4 «= 1.52233(7) 

230.3-241.7° (2) 

130.0-130.5° at 20-21 nun. (3) 

124° at 21.5 mm. (4) - ! 

121° at 20 mm. (5) 1 < 

114.6-116.2° at 15 mm. (2) 

119° at 13 mm. (6) 

[For prepn. of C from m'Chlorobenzoic acid (3:4392) with EtOH + HaSOi (I) or with 
5% EtOH/HCI (90% yield (8)) see indie, refs.; from m-chlorobenzoyl chloride (3:6590) 
with EtOH see (1) (2).] 

[0 on electrolytic reductn. in alc./HjSO* soln. yields (9) m-chlorobenzyl ethyl ether 
[Beil. VI-444], b.p. 219° (9).] I 

C on refluxing with hydrazine hydrate gives (97% yield (8)) m-chlorobenzhydrazide, 
ndb. from aq. or ale., m.p. 158° (8), 157-158° (10). [This prod, in aq. soln. on htg. with 
BzH -f- a few drops AcOH yields beuzal-m-chlorobemhydrazide, flocks from ale., m-p- 
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3:6770*3:6780 


(8} (10). J (For study of prepn. and use of rrt-cUorobenxbydrazide as reagt. for identification 
of aldehydes and ketones see (10).] 

C on hydrolysis (Sap. Eq. - 184.5) yields ethyl alcohol (1:6130) 4- m-chlorobenzose 
acid (3:4392). (For studies of hydro!, of 0 under various cond. see (6) (11) (5).] — For 
the amide, anilide, p-toluidide, and other derivs, corresp. to C see m-chlorobenzoic acid 
(3:4392). 

3;G770 (1) Limpricht, von Uslar, Ann. 102, 262 (1857). (2) Kohlrauseh, Stockmair, Monatsh. 

66, 324 (1935). (3) Kindler, Ann. 450, 17 (1926). (4) Curtins, Mela bach, J. prakl. Chem. (2) 

81, 536 (1910). (5) Evans, Gordon, Watson, J . Chem. Soc. 1937, 1430-1432. (6) McCombie, 
** - 1 - r <A ’ *«•'»«»« ^‘-ronAuwers, Ann. 422, 166 (1921). (8)Curtius, 

(9) MetUer, Ber. 37, 3693 (1904). (10) Sab, 
. ■ 443-449 (1036); Cent 1936, II 2130; C.A. 30, 

M48 U'Jdo;. 

(ll) Blakey, McCombie, Scarborough, J. Chem. Soc . 1926, 2867. 

3:0775 y-CHLORO-^-HYDROXy-n-PEOPyL ACETATE CsH,0 3 C1 Beil. H - 142 
(Glycerol a-chlorohydrin CHjCl Ht-( 67) 

a’-acetate; Y-aceto^-ehlorohydrin; „ i, II2 — 

•y-chloropropyleae glycol a-acetate) " 9 

CH2O.CO.CH* 

B.P. 240° (I) (2> at 760 mm. (3) 

120-121° at 14 mm. (4) 

{See also glycerol a-chlorohydrin 0-acetate (3:6517).} 

(For prepn. of C from epichlorohydrin (3:535S) with AcOH in a.t. at 180° for 24 hrs. 
(1) (2) or in pres of anbydr. Fed* at room temp. {4} cf. (5); note, however, that the isomeric 
glycerol a-chlorohydrin d-acetatc (3:6517) is also formed.] 

Note that the homogeneity of all reported preyms.of C is probably open to serious question. 

3:6775 (l> lleboul. Ann. Suppl t, 232 <IS61). (2) Bigot, Ann. chim. (6) 22, 491 (1891). (3) 

Gibson, J. Soc. Chem. Ind. 60, 950 (1931). (4) Kooevenagel, Ann. 403, 136-138 (1914). (5) 

Delaby, Dubois. BuU. toe. chim. (4) 47, 573 (1930). 


3;G780 d-HYDROXYETHVL CHLOROACETATE C«HtOjC 1 Beil. S.N. 160 
(Ethylene glycol mono-(chIoroacetate)) CHj COO.CH4.CH* 

(3 


B.P. 

240° 

dec. at 760 m (1) 

D? « 1.330 (2) 

n$ - 1.4585 (1) 

SO 9 

at 1.6 mm. (2) 

1.324 (2] 

85 9 

at 0.15 mm. (1) 


n|? - 1.40090 <2J 

84° 

at 0.95 mm. (2) 


1.40040 (2) 

83° 

at 0,03 m (1) 



Colorless odorless liq. — Miscible with aq. (dif. from ethylene glycol Wj-(chloroacct 3 te) 
(3.0720)}. 

{For prepn. of 0 from ethylene oxide (1:6105) with cbloroacetic arid (3:1370) in dry 
ether at 0° for 4 days (1) or at 50° for 6 days (2) sec indie. refs.; from mono^odium dcriv. 
of ethylene glycol (l :«65) (I) or from ethylene glycol directly with chloroacctyi chloride 
(3:5235) in dry ether (1) or dioxane {2) gee indie, re/s.] 

0 on stdg. in ord. glass gradually disproportionates into ethylene glycol (1:6105) and 
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ethylene glycol bis- (chloroacetate) (3:0720) (1); this disproportionation may also occur 
during reactions of C and thus lead to numerous by-prods, (see below). 

[C with diazomethane gives (19% yield (1)) /9-methoxyethyl chloroacetate (3:9285) 
accompanied by methyl chloroacetate (3:5585) and ethylene glycol bis- (chloroacetate) 
(3:0720).] 

C on long stdg. with aq. is slowly hydrolyzed into ethylene glycol (1:6465) and chloro- 
acetic acid (3:1370) (2). 

3:6780 {1} Allen, Hibbert, J. Am. Chem. Soc, 56, 1398-1399 (1934). (2) Meerwein, Sonte, 

J. prakt. Chem. (2) 137, 316-319 (1933). 


3:6790 DI-03-CKLOROETBYL) CARBONATE CsHaOaCh 

(ftjj'-Dichloroethyl C1.CH 2 CH 2 0. 

carbonate) _ >CO 

'* CLCHsCHrfK 


Beil. IH — 
m 2 -(5) 


B.P. M.P. 

240-241° {1} +8-5° U) D 1° = 1.3506 (1) n?? = 1.4610 U) 

115° at 8 mm. (!) 


Colorless odorless liq. — Insol. in boil. aq. and not decomposed thereby. — Volatile 
with steam (1). — Requires solid C0 2 + ether for solidification. 

[For prepn. from 0-chloroethyl chloroformate (3:5780) + ethylene chlorohydrin (3:5552) 
(70% yield) see (1).] 

Hydrolyzes, but very slowly, even with warm alk. (1). 

[For use as industrial solvent see (2) (3).] 

3:6790 (1} Nekrassow, Komissarow, J. prakt. Chem. (2) 123, 164 (1929). (2) I.G., French 
785,705, Aug. 17, 1935; Cent. 1936, I 1134. (3) I.G., Brit. 257,258, Aug. 11, 1926; Cent. 1927, 

1820. 


3:6795 3, 4-DICHLOROBENZYL CHLORIDE CrHsCU Beil. V -300 

Cl<( )>CH 2 C1 £ 

ci 

B.P. 241° (1) 

[For prepn. of C from 3,4-dichlorotoluene (3:6355) at b.p. or from benzyl chloride 
(3:8535) in pres, of I 2 on treatment with Cl 2 see (1).] 

C on oxidn. with CrOa yields (2) 3,4-dichlorobenzoic acid (3:4925) q.v. 

3:6795 (1) Beilstem, Kuhlberg, Ann. 146, 326-327 (1868). (2) Beilstein, Kuhlberg, Ann. 152, 

224-226 (1869). 

2,6-DICHLORO-3-METHYLPHENOL OH C 7 H 6 0C1 2 

tx 

B.P. 241° M.P. 27° 


Beil. VI — 
VIi- 
VI 2 -(356) 


See 3:0150. Division A: Solids. 
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3:6797 3-METHOXYBENZOYL CHLORIDE CrHtO-CI 

(m-Anisoyl chloride) / \ — 0=0 

CHjO ' ^ 


B.P. 242.7-244.1° 
242-243° 
148° 

122-123° 

133-125° 

123° 

110 . 8 - 111 . 0 ° 

81.5-82.0° 


at 760 mm. (i) 
at 733 mm. {2)<3> 
at 24 nun. (4) 
at 16 mm. {5) 
at 15 mm, (6} 
at 11 mm. (1) 
at 8.5 mm. (?) 
at 1mm. (8) 


Beil. X - 140 

Sr- 


{For prepn. of O fxom m-me thoxy benzoic acid {1 : 0703) with PClj (2) or with SOClj 
(yields: 92% (6), 86% (4), 78% (5)) (1) (7) see indie, refs } 

{Although 2-methoxybenzoyI chlonde (3:6870) with anhydrous NajCOj + pyridine 
gives the corresp. anhydride, this reactn, is not specifically recorded for 0; however, 3- 
metbosybenzoic acid anhydride, cryst. from pet. eth., m.p. 66.6° (9), has been reported 
from 3-rnethoxy benzoic acid (1 • 0703) with P2O5 (9).J 

{C with CsHe + AlClj (2) (said to be unsatisfactory because of autocondensation of G 
to anthracene deni's, (3)) or better with C«H 5 ZnBr (62% yield (6» yields 3-methoxybenzo- 
phenone (1:5141), m.p. 37° (6) (2), b.p. 342-343° at 730 mm. (2), 192° at 14 mm. (6).— 
C with anisole (1:7445) + A1CU in CS3 (3) or in tetrachloroethane (5) gives (yields: 100% 

(5) , 35% {3}) 3,4-dunethoxybenzopbenone, pr. from ale., m.p. 58-59° (5>, 55° (3}.J 

[0 with ethyl sodioacetoacetate gives (61% yield (4) (10) ethyl m-methoxybenzoylaceto- 
acetate; C with methyl sodio-a-etbylacetoacetate gives (10) methyl a-ethyl-«- (m-methoxy- 
benzoyl )acetoacetate ; G with ethyl sodio-a,rdimetboxyacetoacetate gives (U) ethyl 
a, 7 -dimethoxy-a-(m-methoxyben 2 oyl)acetoacetate (for ketomc cleavage of these subst. 
acetoacctates see indie, refs.).] 

{For reactn. of C with 1 ,4-di ami noanthr aqiunon e in prepn. of vat dyes see (12) (13).] 

{G with MeOH yields methyl m-methoxybenzoate (1:4111), b.p. 252°; G with EtOH 
yields ethyl m-tnethoxy benzoate (1:4131), b.p. 260° (for 6tudy of rate of reactn. of C 
with EtOH at 0° see (14) (8)),] 

G on hydrolysis yields w-methoxybcnzoic acid (1:0703), m.p. 109-110°. 

3:6797 (1) Kahovec, Kohlrausch, Z. phymk. Chem. B-38, 136 (1938). (2) Ulhnana, Goldberg, 
Bet. 35, 2813-2814 (1902). (3) Lea, Robinson, J. Chem Soc. 1926, 2354-2355 (4) Robinson, 

Rose, J ■ Chem. Sac. 1933, 1472. (5) Blieke, Weinkauff, /. Am. Chem. Soc 54, 1449 (1932). 

(6) Martynoff, Ann. chim. (11) 7, 437-438 (1937). (7) Thompson, Norris, J- Am. Chem Soc. 
58, 19 56 (1936). (8) Norris, Young. J . Am Chem. Soc. 57, 1424 (1936). (9) Rule, Patterson, 
J. Chem- Soc. 125, 2161-2162. (10) Fumkawa, Sci Papers I ml Phyt. Chem Research (Tokyo) 
24, 320-324 (1934) ; Cent. 1935, 1 1071. 

(ll) Pratt, Robinson, J. Chem. Soc. 127, 1185 (1925). (12) I.G., Swiss 136,249, Jan. 16, 1930, 
Cent. 1930, 11 3162. (13) B.A.S F., French 604,347, May 3, 1926; Cent. 1926, II 2358. (U) 
Norris, F&sce, Staud, J. Am. Chem. Soc, 57, 1415-1420 (1935). 


P-XYLYLENE DICHLORIDE 


CiCH2 <Z> CM 


C 8 H a Cf 2 


Beii. V - 384 

V 1 -(i86) 

V 2 -(300) 


B.P. 240-245° dec. M.P. 100° 

Sec 3:2825. Division A; Solids, 
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3:6800 ETHYL o-CHLOROBENZO ATE 

■ c 9 H s o 2 a ' 

Beil, K - 336 



<( ^COOQjHs 

— Cl 

' ‘ Hi- 

B.P. 242.8-344.0° 

id 

Dl 5i = 1.1042 (9) ntf 4 

» 1.52470 (9) 

243° 

(2) (3) 

' 


242° 

(4) 



238-242° 

(5! 



130° 

at 20 mm. (6) 



124.8-125.1° 

at 20 mm. (1) 



122.5° 

at 16 mm. (7) (8) 

. 



[For prepn. of C from o-chlorobenzoic acid (3:4150) with EtOH + HC1 see (2); from 
o-chlorobenzoyl chloride (3:6640) with abs. EtOH see (5) (1).] 

[C on electrolytic reductn. in alc./HsSO* soln. yields (10) mainly o-chlorobenzyl ethyl 
ether [Beil. VI-444; VIi-(222)}, b.p. 212° (10), together with a little o-chlorobenzyl ale. 
(Beil. VI-444; VIr(222)], ndls. from dil. ale., m.p. 72° (10J.I 
[C with CgHgMgBr in ether as directed (11) yields a, a -bis~ (o-chl or ophenyl ) -a^-di pheny 1- 
ethylene glycol (sym.-2,2'-dichlorobcnzpinacol) [Beil. VIr(623)].] 

C in ole. on refluxing with hydrazine hydrate yields (14) (15) o-chlorobenzhydrazide, 
white ndls. from ale., m.p. 117-118° (15), 100-110° (14). [This prod, with BzH yields 
benzal-o-chlorobenzhydrazide, White ndls. from 95% ale., m.p. 162° (15).] [For use of 
o-chlorobenzhydrazide as reagt. for identification of aldehydes and ketones see (15).] 

C on hydrolysis (Sap. Eq. = 184.5) yields ethyl alcohol (1:6130) + o-chlorobenzoic 
acid (3:4160). [For studies of hydrolysis of C under various conditions see (7) (8) (12) 
(13) (3) (6).] — For the amide, anilide, p-toluidide, and other derivs. corresp. to C see 
o-chlorobenzoic acid (3:4150). 

3:6800 (1) Kohlrausch, Stockmair, Monatsh. 66, 324 (1935). (2) Gluts, Ann. 143, 19Q (ISO?)* 
(3) Kindler, Ann. 464, 287 (1928). (4) Vavon, Barbier, Thiebaut, Bull. toe. chim. (5) 1, 813 
(1934). (6)’Kekuld, Ann. 117, 153-154 (1861). (6) Evans, Gordon, Watson, J. Chm- Soc. 
i®’*’’ Mon i»m /t% o.._ i . 1 - - i — *“1(1915). (8) Cnahmorc, 

rs, Ann. 422, 1C6 (1921). 

Settle, J ■ Chm. Soc. lib 
„ . . . . 1926, 2867. (14) Kalb. 

Gross, Be t. 50, 732 (1926). (15) Sun. Sah, Science Repls. Natl. Tsin 0 Hua Univ. A-2, 359-363 
(1934) ; Cent. 1935, 1 57; C.A. 29, 466 (1935). 

1,2,4, 5 -TETRA CHLOROBENZENE 


B.P. 243-246° cor. M.P. 141° 

See 3 : 4115. Division A: Solids. 

1,2,3,6-TETRACHLOROBENZENE 


B.P. 240° cor. M.P. 51° 

See 3:0915. Division A : Solids. 


C 6 H 2 CU- 


BeU. V - 205 
V,-(157) 


tjl 


cjhcu 


Bei!. V - 304 
Vi-(J57) 
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3:6815-3:6825 


3:6815 m-CHLORO ACETOPHENONE 


(m-Chlorophenyl 
methyl ketone) 




CjHtOQ 

H, 


B.P. 241-245° at 744 mm. (I) Dl « 1.2130 (2) 

227-229° (2) 

137-131° at 30 m (3) 

113° at 11 am. (4) 


BeD. S.N. 639 


Colorless liq. with aromatic odor- — Volatile with steam. 

(For prepn- of C from wi-chl oro ph enyl -phefl yl-carbi n ol {2) by o-tidn. with CrOj/AcOH 
(90% yield) see (2); from M-aminoacetopbenone (Beil. X1V-45, XIVi-{365){ via diazotiza- 
tion and use of CujClj reactn. (45% yield (4}) see (4) (3); from methyl w-cblorobeozoyl- 
acetate (2) by hydrolysis with 20% HjSO* for 12 hrs. (65% yield)' see (2).| 

(For study of rate of reactn. with Br; see (4)-l 

C on btg. with 50% KOH as directed (1) gives 14% yield m-chlorobenzoic acid (3:4392). 

<Q m-ChlotQZcetopheaaae oxime: cryst. from AcOS, m.p. SS° (2) ( 1 }. 

m-Chloroacetophenone p-rutrophenylbydfarone; maroon cryst. from AcOH, m.p. 
175-176° (2). (The phenylhydrazone ol C is unstable (2).) 

<g m-Chloroacetophenone semicarbazoae: cryst. from ale., m.p. 232° (3). 

3:6315 (1) Lock. B5ck, Brr. 70. 920-921 (1937). (2) W&ht. Holland. Ann. ehim. (10) 10, 29-30 
(1928). (3) EdWns. LinneU, Quart J Pharm. Pharmacol. 9 75-109; Cent . 1937, r 47S0; CJL. 30, 
6349 (1936). (4) Evans, Morgan, Watson, J • Chm. Soc. 1935, 1172. 


3:6825 ^-CHLOROBENZOTRICHLORIDE Ci^CL, Beil. V - 303 

fl O y- 

B.P, 245° {11 

99-100° at 4.9 mm. (2) 


[For prepn. of C I rom p-hydroxybenzoic acid (1 :0S40) (3) (or the " p-bydroxybenzid ” 
[Bed. X-151) obtd. from it by htg- (4)) with PCIj see indie, refs.; from p-toluenesulfonyl 
chlonde {Beil. XI-103, XIi-(26)J with Cl 3 at 150-200° see (5); from p-chlorotoluene (3:S2S7) 
with CI 2 at high temp, in u v. light see {2); for formu. of 6 (together with other products) 
from benzotrichloride (3:6540) with Cl 3 under various circumstances see (1) (G) {7); for 
purification of & see (8).] 

[For use of 0 with NaOAc in prepn. of acetic anhydride see (9); for use of C htd. with 
jvchlorobenzoic acid (3:4940) + ZnClj 4* FeCij in prepn- of p-chlorobenzoyl chloride 
(3:6550) see (10); for use of C with dichloroacctic acid (3 6208) + BiSO< in prepn. of a 
mixt. of p-cUorobenroyl chloride (3:6550) and dichloroacetyl chloride (3:5290) see {U)4 
[For condens. of 5 with 1-hydroxynaphthoic acid-2 (Beil. X-331, X t -(144)} in prepn. of 
dyestuff intermediates see (12); for react, of C with a-naphthol (1 : 1500) to yield I-hydroxy- 
4-(p-chlorobenzoyl)naphthalene see (13).) 

(C htd. with 99% HF (14) (15) or with 2SbF l .NH 4 HF 2 at 150-160° (16) gives (86% yield 
(14)) p-ehlorobenzotrifiuoride, b.p. 137-138° {I5j.( 

& on hydrolysis, e g., by htg. with aq. in s.t. at 200“ (1), yields p-ehlorobeflzoic acid 
(3.4940) qv. 


3:6825 (1) Beilatein, Kuhlberg, Ann. 150, 295-296 <1$C9). 
Am. Chem Soc. C2, 232 1 (1940). (3) Anschbu, Moore, Ann. 


(2) Maiyott, Hobba, Gross, J. 
239. 346-348 (1SS7). { i ) Ktepl, 
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J. prakL Chem. (2) 2S, 201-205 (1SS3), (5} GDI Lard, Monnet, Cartier, Ger. OS, 433, Dec. P 
1896; Cent. 1SSS, H SOO. (6) Sprockets, Bn. 52, 319 (1919). (7) Wertyporoch, Ann. 491 

157-161 (1932). (S) Britton (to Dow Chem. Co.). U.S. 1.804,453, May 12. 1931: Cent 1931 

n 497: Ch 1. 25, 366S (1931). (9) Dr. A. Wacker Gea. fQr Elektrochem. Ind., Kaufler, Honnann. 

Brit. 165,747. June 30, 1921; Cent. 1922, II 1218. (10) Scottish Dyes, Ltd., Bangham, Thomas, 

Brit 30S.231, April IS, 1929; Cent 1929. II 134S. 

(11) Mills (to Dow Chem. Co.). XJ£. 1,965,556, July 3, 1934; Cent. 1934, H 2S99; CM. 2$, 
5474 (1934). (12) Soc. Chem. Ind. Basel. Ger. 355,115, June 21, 1922; Swiss 92.406, Feb. 16. 
1923; Cent 1923. II 4S4. (13) Soc. Chem. Ind. Basel, Ger. 418,033, Aug. 26. .1925; Cent 1923, 
II 2095. (14) Osswald, Muller. Steinhauser (to I.G.), Ger. 575,593, May 22. 1933; Cent 1933, 
H 609. (15) I.G., French 745.293. May 8. 1933; Cent 1933, II 2061. (16) I.G H French 809,301, 

March 1, 1937; Cent 1937, 1 4S63; CM. 31, 6675 (1937). 


3:G835 «,w-DICHLORO ACETOPHENONE CsH 6 OCI* BeiL VH- 2 82 

^--CO.CHCl* VH r (152) 


24o° at 760 mm. (1) 


247-248° dec. (2) 


249° 

143° at 
142-144° at 
138-140° at 
132-134° at 
131-132° at 
128-129° at 
121 - 122 ° at 


(3) 

25 mm. (2) 
25 mm. (11) 
13 mm. (5) 

13 nun. (11) 
11 mm. (6) 

14 mm. (4) 
10 mm. (1) 


20-21.5° (7) 

19° (2) 

Not frozen at —10° (1) 


Lachrymatory oil. 

[For prepn. from acetophenone (1:5515) by actn. of Cl* (100% yield (4) (S)) in AcOH 
(80-94% yield (11)) see (4) (2) (11) or of sulfuryl chloride see (1); from phenylacetylece 
(1 :7425) by actn. of HOCI (7), CHjOCl (6), or C*H 5 OCl (5) see (7) (6) (5); from C«H 5 + 
dichloroacetyl chloride (3:5290) (2) or dichloroacetonitrile (4) + AlClj see (2) (4).J 
C b almost unchanged by boiling with aq. (2). — C on shaking with 20 pts. 2 A sq* 
NaOH dissolves in 1-2 min.; after boiling under reflux for a few min. and acidifying, ex- 
traction with ether gives in 95% yield (S) 85-90% yield (11) d,f-mandelic oc. (1 :046a), 
cryst from CHClj + pet eth., m.p. 11S.5° (S). # 

C on oxidn. with alk- KAIn04 yields (1) (2) (3) (5) (6) benzoic ac. (1 : 0715), m-p. 121°. 
[C on treatment with NaOH + NaOCl in the cold yields benzoic ac. (1:0715) and chloro- 
form in proportions depending upon conditions (9).] [Note that d,/-mandelic ac. (sc® 
above) may also be formed owing to actn. of alk. upon C cf. (9).] 

C on nitration yields m-nitro-a»,u-dichloroacetophenone, m.p. 57-58° (10). 

C in ale. treated with excess alk. NH«OH for 7-10 hrs. yields (6) phenylglyoxaldioxiine 
[Beil. VJJ-072], cryst from CHClj, m.p. 16S° (6). (The product, m.p. 150-152°, so obtd. 
by (5) may have been a mist of the high-melting stereoisomer, m.p. 180°, with the low- 
melting stereoisomer, m.p. 16S°.] 

3:6S35 (l) Durrans, J. Chem. Soc. 121, 46 (1922). (2) Gautier, Ann. chim. (6) 14. 345-347, 
3S5-3S7 (ISSS). (3) B6hal. Bull soc. chim. (2) 50, 634 (1BSS). (4) Houben. Fischer, Bn- W, 
2647-264S (1931). (5) Goldschmidt, Endrra, Dirsch. Bn. 5S, 575-576 (1925). (6) Jaetano. 
J. Am. Chem. Soc. 5C, 977-978 (1934). (7) Wittorf, J. Russ. Phvs.-Chem. Soc. 32, SS-1I7 (19WW . 

Cent 1900, II 30. (S) Houben. Fischer, Bn. 64, 2614-2645 (1931). (9) Aston. Newkirk, Dortky. 
Jenkins, J. Am. Chem. Soc. 64, 1413-1416 (1942). (10) Rabcewics-Zubkowsi. Roczniki Chem. 

9, 532-537 (1929) ; C.A. 24. 92 (1930). 

(11) Aston. Newkirk. Jenkins, Dorsky, Org. Syntheses 23, 48-51 (1943). 
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3:6840 


3:6840 3-CHLOROPROPANEDIOL-l,2DLACETATE C 7 H«0 4 a Beil. II - 142 
(v-Chloropropylene glycol diacetate, CHjCl Hr (67) 

glycerol «*monochlorohydrio 1 nnpr „ Hj — 

diacetate, “ a-monochlorohydri a ” diaeetate) j 

CH2OOCCH3 

B.P, 

245* at 740 mm. (1) Z?I 5 « 1.199 (5) n??- 1.43SG (5) 

145-150'’ at 40 mm. {2) 

142-149° at 40 mm. (3) nfj = 1.4407 (8) 

116° at 12 mm. (4) 

110-118° at 11 mm, <10) 

115-117° at 10 mm. (5) 

113-114° at 9 mm. <6) 

102-105° at 6 mm. (7) 

06.5-97° at 0.4-0.6 mm. (7) 

90-91° at 0.8 mm. (8) 

(For prepn. of C from glycerol «-tnonocblorohydr‘m (3:9038) with Ac;0 (1:1015) (75% 
yield (6J) cf. (0) in pres. of a trace of H«S04 (100% yield (1)) see indie, refs.; from epi- 
ehlorohydrin (3:5358) with Ac?0 (1:1015) at ISO" (1) (5) or in pres, of anhydrous FeClj 
at onl. temp. (10) see indie, rets.; from 3-hydroxy-l,2-cpoxypropane (glycidol) with large 
excess AcCl (3:7065) on htg. as directed (60% yield (7)) or from glyceryl-glycidol with 
AcCl (3:7065) at 60° for 2 hrs. (37% yield (8)) see indie, refs J 
(For prepn. of C from glycerol (1-6540) with AcOH + HC1 see (11); from glyceryl 
e^a'-di acetate with AcjO + HCl see (3); from glyceryl triacetate (triacetm) in dry ether 
at 0° with HCl gas (2) (3) cf. (4) see indie, refa.) 

(C m McOH contg. 1% HCl at 60° for 6 hrs. gives (80% yield (8)) 3-chloropropanediol- 
1,2 (glycerol ct-monochlorohydnn) (3:9038).) 

3:6840 (t) Troehot. Compt.rend. 61, 1170 (1865); Arm 138. 209 (1RG6). (2) de la Acena, Compl. 

rend. 130, 80S (3901). (3) Beebg, Bn. 24, 3469-3471 (1891). (4) Wcgscheidor, ZmenUkar. 

Monateh. 3*. 1068-1071 (1013). (5) Gibson. J. Soc. Chm. Ind. 60. 949-054 (1831). (6) Nivifcre, 
Compt. rend 156, 1777 (1913); Bull. toe. chim. (4) 15, 82-83 (1914). (7) Rider, J. Am. Chem. 
Soc. M, 775 (1932). (5) Sj&berg, Seerufc Rem. Tid. £3, 454-457 (1941); Cent, 1943, IJ 25; C.A. 
37, 43G3 (1943). (0) Abderhaldcn, Eichwald. Ber. 47, 1859 (1014). (10) Knocvenacel. Ann. 

462, 135-136(1914), 

(11) Brrthclol, de Luca, Ann. cAtm.'(3) 52, 451 (1&5S),) 


3,4,6-TRICHLOROTOLUENE CHj C?H s Ch Bell. V- 200 



B.P. 245.5-247° at 768 mm. MJP. 44.5-45.5* 


See 3 0580, OtYitum A.' Sotida. 



3 :C845-3; 0800 


DIVISION B, SECTION 1 


2,4 ,6-TRICHLOROPHENOL 


OH - 

)C1 


Cl 1 


C 6 n*OCI a 


JI 

B.P. 244-24 8° at 740 mm. M.P. 07-08® 

See 3 : 1020. Division A : Solids. 

1,1,1,2,2,3,3-HEPTACHLOROPROPANE 


Cl< 


B.P. 247-248° el. dec. M.P. 20-30° 

Sec 3 : 0200. Division A : Solids. 


CjHCIt 
C l Cl Cl 

lA— A— An 
Ai Ai Ai 

D. - 1.8043 . 


Beil. VI— ' 
- . VI,- 
■ tVJMlSO) 


Bell. I - 108 
Il-( 35) 
Ii*( 13) 


3,1-DICHLOROBENZAlDEHTOE c 7 ii,oci 2 

ci<^ )>ciio 

B.P. *47-248° M.P. 43-44° 

' Bee 3:0550. Division A: Solids. 

3:0845 m-CHLOROBENZOTRICHLORIDE C 7 H 4 CI 4 

<j >ccij ' ’ 

B.P. 247-250° (1) 


Bell. VH - 238 
vnrdrM) 


BeU. V *303 
Vi- 
Vr- 1 


[For prcpn. from wt-hydroxybcnzbic acid (1:0825) (1) or from ro-sulfobcnzoic acid 
(Bell. Xl-384, XI 1- (08)1 (2) with PClj ecc indie, refs.; for studies on lormn. of & 
bqnzotrichlorido (3:0540) with Clj sec (3) (4)} for purification of 0 see (6).] , 

[For condcns. of C with 1-hydroxynapiithoic acid-2 [Beil. X-331, XIi-(144)) In prepn. 
of dyestuff intermediates bcc {0).J , • 

' C on hydrolysis presumably yields m-chlorobcnzoic acid (3:4302) qiv. 


3:C845 {l)^ Anschutz, Mooro, Ann. 239, 342 (1887). 


Cent. 1023, 11 484. 


(2) KftmmCror, Carius, Ann. 1$U 
(4) Sprcckeli, Per. 62, 310 (IN®)- 
: 131; Cent. 1031, II 407; C.A. 25. 36 &S 
. 1022; BwIm, 02,406, Fob. 10, 1023, 


3; 0800 1,1,1,2,3,3,3-HEPTACHLOROPROPANE C3IICI7 
(si/m.-Heptachloropropano) Cl H Cl 

ciA— A— Aci 

■ • ■ Ai Ai Ai 

B.P. M.P. 

240 ° ( 1 ) 11 - 11 . 8 ° ( 1 ) Dl' - 1 . 7031 ( 1 ) - 

105’ at 00 mm. (1) 

<••"-132° at 20 mm. (2) 


BeU. I 


I, -(35) 
h- 


«S 


% - 1.5437 (1) 
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LIQUIDS WITH Df > 1.15 


3:68<50-3:68S4 


Oil with disagreeable odor. 

{For prepn. from trichloroethylene (3:5170) 4- CClj 4" AlClj (49% yield {2}) by stdg- 
48 hrs. at 20-30” (2) see (2) (l).} 

0 dislvd. in CCU and heated at 60-70° with AIClj evolves HQ and gives <83% yield (3)) 
hexachloropropece (3:6370). 

C in ale- on titration with alk. gives (3) an apparent Neut. Eq. of 285.5 by loss of 1 HC1 
and formation of hexachloropropene (3:6370). 


3:C$G0 (1) Prins, J. prakt , Chem. (2) 89. 417 (1914). (2) Henne, Ladd. J. Am. Chem. Soe. 60. 
2494-2495 <1938). (3) Prins. Rrc. (rat. c him. 51 , 251 (1935). 

/ 

3:GS64 DIETHYL CKLOROFUMARATE C*H u0 4 a BeU.II- 745 





Cl— G— COQC.H 5 

Hi-(302) 



CiHiOOC — C — H 

IT~(640) 

B.P. 



D:' - 1.10.-, IT (71 

nl? a 1.4508 (7) 

250* 

at 760 mm., si. dec. 

m 

243-245* 

u.c. at 735 nun. 

HO) 

B? - 1.188 (8) 

no - 1.45T1 (S) 

202-203’ 

at 210 mm. 

(1) 

106.5* cor 

. at 19 mm 

(2> 

1.1 8T (8) 

1.4504 (S) 

1 35-130’ 

at 17 nun. 

(8) 

1.183 (4> 


127° 

at 10 mm, 

(3) 

Bi“ •> 1.1800 (S) 

nr,” - 1.45782 (SI 

119* 

at 12 mm 

(4) 

117’ 

at 7 mm. 

(5) 

D',’ : » 1.1003 (8) 

n|F - 1,45723 (S) 

108‘ 

at IB m 

(6) 




Bj« - 1.1823 (4) 

nirV - 1.45070 (4) 


[See alto dieihyl chloromaleale (3:6097).! 


Colorless liq with irritating ectn. on akin and whoee vapor strongly attacks the eyes. — 
Insol. cold aq., eas. sob ale., ether; volatile with steam. 

{For prepn. of C from chlorofumaric acid (3:4853) in aba. EtOH with BC1 gas (t) or 
cone- H*SQt (4) see indie, refa.; from chlorofumaryl (di)chloride (3:6105) with EtOH see 


(10) (1) (9)(3).J 

JFor formn. of C from diethyl d-tartratc (1:4256) with PClj sec (11) (note that ethyl 
hydrogen chlorofumarato, cryst. from pet. ether, m.p- 52-53°, has also been obtd. (12) as 
one of the prods, of this reactn.); from diethyl d.ftfj-^.a-dichlorosucdnate by loss of HCl 
under actn. of ditncthylamliBc see (5).} 

(C (l moled with diethyl eodio-malonaic (1 mole) is said (13| to yield tetraethyl cyclo- 
propane- 1 , 1 ,2, 3~t e tracarboxylate (Bctt. IX-991J although no details are given; in the 
presence of excess NaOEt in cold ale. for 12 hra., however, the same components give 
(15-20% yield (14)) (15) triethyl rcarbcthoxyaconitatc {Beil. 11-876], b.p. 205-207* at 
16 mm. (14); for reactn. of C (1 mole) with diethyl mono- and di-*ubstituted magnates 
yielding tnothyl eomsp. subst, aconitatcs eee (13) — C (I mole) with ethyl eodioacdo- 
aeetate (1 mole) in aba. ale. refluxed for M hr. gives (72% yield (3)) {16} trietbyl rncetvl- 
MoaitatclUal, Ul-SdO), yd. od, b-p. JS7-JSS* at 15 mm. <3>, the came as similarly obtd 
(3) from diethyl chloromaleatc (3:6697).! 

lC with o-chlorophcRoI (3.-59SO) or its Na deriv. in boiig. xylene for 2 hrs. rives ( 77 v* 
yield (17)) diethyl ochlorophecoxyfumarate, b.p. 203-201* at 14 mm a?) 

^ *- <i7> 
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The reactn. of C with NHa under various circumstances is disputed and confused and 
cannot profitably be discussed here; for’refs. see Beil. 11-745. 

C (1 mole) with hydrazine hydrate (2 moles) directly (18) or in ale. or AcOH (9) yields 
ethyl pyrazolone-5 (or 3)-carboxyIate-3 (or 5) [Beil. XXV-206, XXVi-(567)), ndls. from 
boilg. aq., m.p. 184-185° (18); 178° (9); note that in the direct treatment with just 2 moles 
of hydrazine hydrate much heat is evolved and the product ppts. on cooling; if excess 
base is employed (in which the prod, is soluble) neutralization with acid is necessary. 

[C with phenylhydrazine reacts much more slowly; however, after several hrs. at 100° 
phenylhydrazine HCI ppts. leaving an oil from which a cryst. prod. spar. sol. in boilg. 
AcOH but sepg. from it in colorless ndls., m.p. 272° dec., can be obtd. {18); this prod, is 
not, however, the ethyl 1 -phenyIpyrazolone-5 (or 3)-carboxylate-3(or 5) which might be 
expected, but is regarded [Beil. XXVI-57S] (18) as a 4,4 '-bis derivative of it. 

C on boilg. with 1 : 1 HCI and subsequent evapn. to dryness undergoes hydrolysis yielding 
(4) chlorofumaric acid (3:4853), m.p. 191.5° (4). 

3:G8G4 (l) Perkin, J. Ckem. Soc. 63, 700-703 (1888). (2) Walden, Swinne, Z. physih. Chem. 79, 
742 (1912). (3) Ruhemann, Tyler, J. Chem. Soc. 69, 532-535 (1896). (4) von Auwers, Harres, 
Ber. 62, 1679, 1685-1687 (1929). (5) Darzens, Sejourne, Compt. rend. 154, 1617 (1912). (6) 
von Auwers, Harres, Z. physih. Chem. A-143, 10 (1929). (7) Gladstone, J. Chem. Soc. 59, 293 
(1891). (8) von Auwers, Schmidt, Ber. 46, 481 (1913). (9) Ruggli, Hartmann, Helv. Ckim. 

Acta 3, 513 (1920). (10) Claus, Ann. 191, 80-93 (1878). 

(11) Henry, Ann. 156, 178-179 (1870). (12) Patterson. Todd. J. Chem. Soc. 1929, 1768-1770. 
(13) Ruhemann, J. Chem. Soc. 81, 1212-1214 (1902). (14) Desai, J. Chem. Soc. 1932, 1089-1090. 

(15) Bland, Thorpe, Proc. Chem. Soc. 28, 131 (1912). (16) Ruhemann. J. Chem. Soc. 71, 323- 

324 (1897). (17) Ruhemann, Ber. 54, 910-918 (1921). (18) Ruhemann. J. Chem. Soc. 69, 
1394-1397 (1896). 


2,3,6-TRICHLOROPHENOL OH 



B.P. 252-253° u,c. M.P. 58° 

See 3:1160. Division A: Solids. 


CeHjOCls 


Beil. VI - 190 

VIi- 

VlrdSO) 


3,4-DICHLOROPHENOL OH 



B J>. 253.5° at 767 mm. M.P. 65° 

See 3 : 1460. Division A: Solids. 


Beil. VI - 190 
. VIi-(103) 

VI 2 -(179) 


1,2,3,4-TETRACHLOROBENZENE 


Cl CeHsCU 



Ben. V - 204 
-Vi- 

V 2 -(166) 


B.P. 254° cor. at 761 mm. M.P. 45-46° 
See 3 : 0655. Division A : Solids. 
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3:6870 


3:6870 2-METH0XVBENZ0YL CHLORIDE 
(o-Anisoyl chloride; /" 

ealicyloyl chloride methyl ether) \_ 

B.P. 254® u.c. at 760 mm. (1) 

133° at 19 mm, (2) 

145° cor. at 17 mm, (3) 

136° at 12 mm. (4) 

138° at 11 mm. (5) 

128.8-129.0° at 8 mm. (6) 

110.0“ at 1mm. (7) 

105-106° at 1mm. (8) 


ogh 3 


Cl CsH r 0 2 Cl 


Beil. X - 85 

Xl-(43) 


Colorless liquid. 

[For prcpn. of C from o-methoxy benzoic acid (o-anisic acid) (l;DG35) with PC1 5 (1) (4) 
(9) (10) (II) (every trace of salicylic acid must first be removed (9)) or with SOCI 2 (2> (3) 
(4) {5) (6) (7) {12) (prolonged heating tends to demethyiate product (4» see indie, refs.; 
note that for none of the prepns. is the yield recorded.] 

[C on cat. rcductn. at 230“ with H 2 at ord. press, in pres, of Pd gives (11), not the ex- 
pected n-mcthoxybenzaldchyde, but instead o-methoxytoluene (methyl o-tolyl ether) 
(1:7480).] 

C with anhydrous Na 2 C 03 m pyridine shaken for H hr., poured onto ice, yields (13) 
o-mctboxybenzoic acid anhydride, ndls. from pet ether, m.p. 72.4° {13). 

(0 with C®He + AlClj gives {14) (D) {2) {12) o-hydroxybenzophenone (1:1414) (note 
demcthylation of intermediate o-m e th oxy benzophen one (1*5142) and also the formn. in 
small amt. (12) of 2-hydroxy-5-(2'-hydroxybcnzoyl)bcnzophenonc, m.p. 131-132° (12)).l 

(0 with EtjZn gives (87% yield (3)) ethyl 2-mcthoxyphcnyl ketone [Beil. VI1I-102], 
b.p. 137° cor. at 16 mm. (3).] 

(For reaction of C with ethyl sodio-acctoacctatc (5), with ethyl sodio-a-methylacetoacetate 
(15), with ethyl sodio-a-allylacctoacctatc <1C), or with ethyl sodirwx/y-dimcthoxyaccto- 
acetate {17) (together with hydrolytic cleavage of the resulting products to ketones and/or 
acids) see indie, refs.; for reactn. of C with Na phenylacetylene and ring closure of inter- 
mediate to corresp. 2-rocthoxyflavonc see {18).] 

[G (1 mole) with HCN (4 moles) in dry ether -f pyridine gives (4) o-methoxybeozoyl 
cyanide, yel, ndls. from Igr., m.p. 56°, b.p. 161° at 12 mm. {4).] 

[0 with urea refluxed in C«H« for 15 hrs. gives (19) W-(ometboxybenzoyl)urca, ndls. 
from hot aq. or toluene, m.p. 192° (ID).] 

fC with methyl salicylate gives (20) methyl 0-(2-mcthoxybcnzoyl)salieyIate, m.p. 102- 
104° (20); C with salicylamide in pyridine gives (21) tf-(2-methoxybcnzoyl)sa!icytamide, 
m.p. 189° {21).] 

[C with-MeOII yields methyl o-metboxybenzoate (1:4091), b.p. 248°; C with EtOH 
yields ethyl o-methoxybenzoatc (1:4151), b.p. 261°; for study of rate of reactn. of C with 
EtOH at 0° see (22) {8) f 

C on hydrolysis yields o-methoxy benzoic acid (1:0685), m.p, 100-101°; for the amide, 
anilide, and other derivs. corresp. to C see o-mcthoxybenzoic acid (1:0685). 


3;6870 (1) Pinnow, M Oiler, Bct. 28, 158 (1895). 
(3) Fischer. Slimme- 3 R nnm 

(1925). (5) von A • ! ‘ 

6-38,136(1938). . ‘ 

J. Am. Chtm. Sec. ■ " 

Cohen, Dudley, J. _ ■ »7, 
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3:6878 1-CHLORONAPHTHALENE Cl C 10 H 7 CI 

CD 


BeiL V - 641 
Vi-(262) 
V*-(444) 


B.P. 


F.P. 


[263° 


(1)1 -2.3° 

(9) 

[259-262° 


(2)| -2.5° 

( 6 ) 

259.4-260.3° 

at 760 mm. 

(3) -4° 

( 12 ) 

259.3° 

at 760 mm. 

(4) (5) 


258.8° 

at 753 mm. 

( 6 ) 


258° cor. 


(7) 


255.5-256.0° 


( 8 ) 


255.6° cor. 

at 762 .mm. 

(9) 


248.6° 

at 600 mm. 

(4) 


230.8° 

at 400 mm. 

(4) 


204.2° 

at 200 mm. 

(4) 


180.4° 

at 100 mm. 

(4) 


171.4“ 

at 76 mm. 

(4) 


159.3° 

at 50 mm. 

(4) 


144.0-146.5° 

at 29 mm. 

( 10 ) 


140.3° 

at 26 mm. 

(4) 


129.54° 

at 16 mm. 

(5) 


125.4° 

at 16 mm. ( 11 ) 


127.97° 

at 16 mm. 

(5) 


126.25° 

at 14 mm. 

(5) 


122 . 0 - 122 . 2 ° 

at 13 mm. 

(3) 


118.6° 

at 10 mm. 

(4) 


*104.8° 

at 6 mm. 

(4) 


85.3° 

at 1.6 mm. 

(4) 



D* 5 = 1.192 (6) 

US 1 - 0 = 1.1900 17) 

no' 6 = 1.63184 {7} 

til° = 1.19382 (4) 

• 1.192 {7) 

nr? =» 1.63321 {4} (7) 

Dll = 1.1966 (9) 


Colorless oil, volatile with steam. — Note that presence of as much as 10% of 2 -cUoro- 
naphtbalene (3:1285) has no effect upon density of C (9). — Note also that addn. of 1,4- 
dichloronaphthalene (3:1655), m.p. 68°, or of 1,6-dichloronaphthalene (3:0810), m.p. 48°, 
lowers m.p. of 0 (9). 

{For sepn. of mixts. of C with the isomeric 2~chloronaphthaIene by fractional freezing 
of their soln. in appropriate solvents see (6). — For puriScation of tech. C by treatment 
with 1-2% alk. at 150° under reduced press, see (13). — For sepn. of C from dichloro- 
naphthalenes by means of its const.-boil. rruxt. (b.p. 99°) with aq. see (18).l 
{For prepn. of C from a-naphthylaminc [Beil. XII-1212, XIl!-(519)] via diazotization 
and use of CU 2 CI 2 reactn. (70-75% yield (9)) (8) (7) or even by warming diazo boIo. with 
HC1 (10-20% yield (14)) or from diazonium/ZnCl 2 cpd. on addn. to phenol at 60° (46% 
C 29% hydroxybiphenyl 4- 20% diphenyl ether (62)) see indie, refs.; from a-napbtha- 
leneaulfonyl chloride (Beil. XI-157, XIi-(37)l (2), or from 1-nitronaphthalene [Beil. V-553, 
Vi- (264)] (15), or from 0-naphthol (1:1500) (16) with PC1 5 as directed see indie, refs.; for 
formn. of C from 1-nitronaphthalene with CI 2 see (17).] 

{For prepn. of C from naphthalene with CI 2 in boilg. naphthalene (19) (48), in vapor 
phase (20) (22) (27), in various solvents (21) (22) (23) (24) (25) (26) see indie, refs.; from 
naphthalene with HCJ gas -f- air in pres, of cat. see (28); from naphthalene with PbCli-- 
2NH 4 Cl at 140-150° (29) or with SO 2 CI 2 4 AlClj (79% yield (30)) see indie, refs.; from 
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naphthalene dichloride [Beil. V-519] with boilg. ale. KOH (31) cf. {32} or by distn. {33} cf. 
(34) see indie, refsj _ \ 

[For thermal anal, of systems of C with SbBrs see (35); with PkOH see (36); with 2,4,6- 
trinitroresorcinol (styphnic acid) see {37}.] 

[C with Clj in cold or C with Cfe in It. pet. yields (3S) 1-chloronaphthalenc tetrachloride, 
m.p. 131® (38), and 1,4-dichloronaphthaIene (3.1655), m.p. 6S° (3S); C with CI2 in CHCI3 
yields (38) the above 1-chloronaphthalene tetrachloride and 1,4-dichloronaphthalene tetra- 
chloride, m.p. 172° (38}; C with CI2 in CS2 gives {38} a new dichloronaphthalene tetra- 
chlonde, m.p. 158® (3S).] 

[C on chloromethylation with paraformaldehyde + HC1 gas + H 3 P0 4 in AcOH gives 
(81) l-chloro-4-(chloromethyl)naphthalenc, m.p. 78-79® (81)] 

[C is not reduced with excess 5% Na/Hg in ale. even after 5 hrs. (39) nor by HI + P at 
182° for 10 hrs. (42); however, G in boilg. AmOH treated with Na yields (40} 1,4-dihydro- 
naphthalene [Beil. V-518, Vi-(249)] (identified by addn. of Br 2 giving dibromide, m.p. 74® 
(40)) and 1,2,3,4-tetrahydronaphthaIene (1:7550) q.v.; furthermore, C with Mg in boilg. 
MeOH evolves gas and upon acidification and pouring into aq. gives aim. quant, yield {41} 
naphthalene (1:7200), m.p. 80®.) 

[C on cat. oxidn. with air at 250-300° gives (43) 97% phthalic anhydride (1:0725) + 
3% 3-chlorophthalic anhydride (3:3900).) 

[C with Li in s.t. 17 ^ hrs. at 263° followed by treatment with aq. gives (44) naphthalene 
(1:7200) -f ljl'-binaphthyl [Bed. V-725, Vi-(35S)J, m.p. 156°. — C with Li in dry ether 
yields soln. of a-naphthyl-lithium which with MejSOi gives (77% yield (45}) 1-methyl- 
naphthalene (1:7600), the reactn. of C with Li occurring even more readily (46) than with 
Mg] 

[C with Mg at 200-220® reacts very energetically and is complete within a few minutes; 
naphthalene sublimes abundantly, and yield of a-CioHjMgCl is only 10-13% (47).] 

[C with AICI3 at 100° gives small amts. (50} naphthalene (1 :7200) + 2-chloronaphthalene 
(3:12S5).1 

[C with CuCN in pyridine htd. 24 hrs. in bath at 245-250® (92% yield (10)) or C with 
K<Fe(CN)6 + pyridine at 270° for 18 hrs. (49) gives a-naphthonitrile [Beil. IX-649, IXi- 
(275)], b.p 299® cor., b.p. 173-174° at 27 mm., 166-169° at 18 mm. (10).] 

[C does not with Ag 3,5-dinitrobenzoate yield corresp. ester (80).] 

[C with 15% aq. NaQH above 300° for 12 hrs gives (46% yield (51 )) a-naphthol (1 : 1500) ; 
C with 5 moles 3-25% aq. NaOH at 350-360° under pressure in pres, of Cu for 1 hr. gives 
(52) a mixt. of a-naphthol (1:1500) + /S-naphthol (1:1540). — C with aq. Na 2 C03 + 
Cu at 300° under press. (53) or C with aq. Na2C0 3 , Na2HPO<, or Na 2 B 4 07 at 325° and 280 
atm. (54) yields a-naphthol (1:1500). — C with aq. vapor over cat. at 300-400° yields 
(55) a-naphthol (1:1500).] 

[0 with cone. aq. NH4OH + CuO at 150-250° under press. (56) or C with cone. aq. 
NH4OH + CU2CI2 + Ca(OH) 2 at 225-230° under press. (57) cf. (58) yields a-naphthyla- 
mine (for study rate of reactn. see (58) (61); under suitable conditions the main prod, may 
be di-a-naphthylamine (60) 1 

[C with KNH 2 in liq. NH 3 at —33“ pves (82) only 2-3% a-naphthylamine, the m»ir> pro d. 
(43-53%) being ^-naphthyl amine; for behavior of C with LiNEt^. see (83).] 

[C on mononitration, e.g., with a mixt. of cone. HN0 3 ( D = 1.4) (1 mole) -f cone. 
H2SO4 (2 moles) at 0° (63) cf. (64) (65) (66) gives a mixt. of three mono nitre derivs., viz., 
l-chloro-4-nitronaphthalgne [Beil V-555, Vi-(264)], pale yel. ndls. from ale., mp. 85° 
(66) (63), 87-87.5° (67); l-chloro-5-nitronaphthalene [Beil. V-556], mp. 111° (63) (68)* 
and l-chloro-8-nitronaphthalene [Beil. V-556], ndls. from AcOH or C 6 H S> m p. 94° (63)’ 
93-94° (69). (Note that the relative proportions of these three mononittation products 
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lC on htg. with Cu powder in C*H# for 25 hrs. gives (5) n mixt. of the two stercoisomeric 
forms of 1 ,2-Ws- (o-chlorophenyl)-l ,2-di chi oroe thy lone, [Beil V-635); by repeated tryst, 
from pet. ether this mixt. is separable into 3 pts. higher-melting stereoisomer, m.p. 172° (5), 
and 1 pt. lower-melting stereoisomer, m.p. 129° (5).] 

C on hydrolysis, e.g., by htg. with aq. in s.t. nt 150'* (1> or by boilg. with cone. HNOi 
(2), yields o-chlorobenzoic acid (3:4150) q.v. 

3 : 6SS0 (1) Ivolbe, Lnutomnnn, Ann. 115, 1S3-1S5, 195-190 (I860). (2) AnschOt*, Ann. 454, 
95-09 (1927). (3) Moist or Lucius BrQninR. Gor. 229.S73, Jan. G, 1911, Cent. 1011, 1 35S. (4) 
AmchtU*. Moore. Ann. 239, 321-322 (1SS7). (5) Fox, Der. 20, 053-650 (tS93). (6) Sprocket 
Her. 52, 319 (1919). (7) IVertyporoch, Ann. 493, 157-101 (1932). (S) Britton (to Dow Chera. 

Co.), U.S. 1,80-1,458, May 12, 1931; Cent . 1931, II 497; OA. 25. 3G6S (1931). (9) Kyrides (to 
Nat. Anilino and Chcm. Co.), U.S. 1,733,208, Oct. 29, 1929; Cent. 1939, 1 3831. (10) Soc. Chem. 
Ind. Basel, Gcr. 355.115, Juno 21. 1922; Swiss. 92,400, Feb. 10. 1923; Cent. 1923, II 4S4. 

(11) Soc. Chom. Ind. Basel. Gor. 37S.90S, Aug. 7, 1923; Gor. 378,909, Aug. 11, 1923; Swiss 
9S.559, April 2. 1923; Cent. 1923, IV 593. (12) Soo. Chcm. Ind. Basel, Ger. 418,033, Aug. 20, 
1925; Cent. 1925, II 2095. (13) Scottish Dyes. Ltd., nangam, Thomas, Brit. S0S.231, April 18, 
1029; Cent. 1929, II 134S. (14) I.G.. French 745,293. May 8, 1933; Cent. 1933, II 2061. 


3:0800 4-METHOXYBENZOYL CHLORIDE 


(p-Anisoyl chloride) 


C 8 TI 7 0uC1 


160-104° 
152-153° 
148-153° 
145° 


CHs0<^^-C=O 

Ai 


Bell. X- 103 

Xi-( 77) 


B.P. 


M.P. 

262-203° si. dec. 

in 

24° 

(7) 

262° 

(9) 

22° 

14) (15) 

258.4-260.5° 

(2) 

21° 

(S) 

161-168° at 38 mm. 

(3) 




at 35 mm. (4) 
at 24 mm. (4) 
at 20 mm. (5) 
at 14 mm. (4) 


137.6-137.8° at 14 mm. (2) 
00.8° at 1 mm. (G) 


Bi“ - 1.2009 (0) niS ” 1.5802 (6) 


[For prepn. of C from p-mcthoxyhenzoic ncid (|>-!\nis[c ncid) (1:OS05) with PCI, (93% 
yield (3)) (4) (9) (10) (11) or with SOCU (0) (") (12) (13) see indie, rets.; from sodium r 
anisato with oxalyl chloride (3:5000) in C 8 He (75-90% yield) see (14).] 

(C with 3% HaO-i in acetono + pyridine at 0° yields (15) di-p-anisyl peroxide, cryst. from 
AcOEt or pet. eth., m.p. 12S° (15); for reactn. of C with IlsSa + ZnCU giving (G0% yield) 
di-j>-anisyl disulfido see (30). 1 

(C on cat. rcductn. with Hj and cat. as directed gives (Sl% yield (1G)) p-methoxy- 
bonzaldehydo (1:0240) (under some conds. (17) reductn. goes to p-mcthoxytoluenc (methyl" 
p-tolyl ether) (1:7495) ).l 

{.Although 2-methoxy benzoyl chloride (3:GS70) with anhydrous NasCOs + pyridine 
gives the corresp. anhydride, this reactn. is not specifically reported for C; however, C + 
a tertiary amino (pyridine) in C«H# with excess K-SjOj yields (18) p-methoxy benzoic acid 
anhydride, m.p. 90-100° (IS).] 

{6 with C«Hs + Aids yields (1) p-methoxybenzophenone (1:5170); C with toluene + 
AlCls gives (40% yield (11)) 4-methoxy-4' -metliylbenzophenone, cryst. from ale., m.p. S9 
(11); C with peryleno + AlCls in CS* gives (19) 3,9-Ws-(p-methoxybenzoyl)pcrylene, ro*P- 

319.5° (19).] 

[0 condenses with many phenol ethers in pres, of AlCls i e.g., for reactn. of 0 with nnisole 
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yielding 4,4'-dimetho:tyben2ophenone {Beil. VI1I-317, VIIIi-(641)]. m -P- 143-144° (20), 
see (20) <21 >; for C with phcnctole yielding 4-methoxy-4'-cthoxybenzophenone, m.p. 112° 
{13}, II 1° {20}, see indie, rets. ; for C with pyrocatechol dimethyl ether (veratrole) {1 :7560) 
yielding 3,4,4 / -tnmethoxybenzophenone {Bed. VI1I-422J, ro.p. 93-99°, see (22); for 0 with 
resorcinol dimethyl ether (1:7570) yielding 2,4,4 , -tnmethoxj'benzophenone [Beii. VIIIi- 
(702)}, m.p. 70-71° {23}, see. {23); for C with phloroglucinol trimethyl ether (1:7148) 
yielding 2>4 ) 6,4'-tetramethoxybenzophenone {Beil. YlII-496], m.p. 146°, see (22}; for C 
with many other phenol ethers see {2Q).{ 

(C with MeZnI {24} or better with MejCd {25} gives (yields. 25% (24), 84% (25)) p- 
methoxyphenyl methyl ketone (p-methoxyacetophenone) (1.5140), m.p. 38°; 0 with 
G5H5Zn.Br gives (65% yield (26)) p-methoxyfaenzophenone, (1:5170), m.p. 6t°, b.p. 202° 
at 14 mm. (26) ) 

(0 with ethyl sodioacetoacet&te yields (4) ethyl a- (p-methoxy benzoyl ) acetoacetate 
(Beil. X-1004}; C with ethyl sodio^.y-dimethoxyocetoacetate yields {27} ethyl oyy-di- 
methoxy*a-(p'anisoyi)acetoacetate (which on ketomc hydrolytic cleavage yields (27) 
w,4-dimethoxyacetophenoae ).] 

(C (1 mole) with HCN (4 moles) in dry ether -f pyridine gives (12) p-methoxybenzoyl 
cyanide, m.p. 63°, bp. 150° at 12 mm. (12); C with KCN + quinoline yields (28) I-(p- 
aru3oyl)-2-cyano'l,2-dihydroqumoUne, m.p. 120°, which upon acid hydrolysis gives (57% 
yield (28)) p-methoxybeafcaldehydc (p-amsaklehyde) (1:0240).} 

(C with urea refluxed in CaHe for 15 hrs. yields (29} N-(p~methoxybenzoyl)urea, ndls. 
from ale., m p 215° (29) 1 

{For reactn, of & with KjS m ale. 4- ether yielding K salt of p-roethoxythiobenzoic acid 
see (30); for rcactn. of C with sodium phenylacetylene see (31)-, for reactn. of C with di- 
phcnylketene see (32); for rcactn. of C with d-glucose and other carbohydrates see (33); for 
rcactn of C with 3,4-diincthoxyphenyletbylamine {34} or with /9-(«-butylamino)ethanol 
(3) see indie, refa ] 

C with MeOH ytelds methyl p-methoxy benzoate (methyl p-anisate) (1:2128), m.p. 
49°; C with EtOH yields ethyl p-anisate (1:4191), b.p. 269°, m p. 4-7° (for study of rate 
of reactn. of C with EtOH see (8) (35)). 

C on hydrolysis yields p-methoxy benzoic acid (1 '0805), m p. 184°; for the acude, anilide, 
p-toluidide, and other dorivs corresp to C see p-methoxybenzoic acid (1:0805). 


3:6890 {1} Ullmann, Goldberg, Ber. 33, 2814 (1902). {2} Kohlrausch, Pongratz, Stockman* 
Monatsh 07, 110 (1935). {3} Pierce, Salsbury, Fredenck&en, J Am Chem. Soc. M, 1601-1091 
(1942). (4) Schoonians, Bull acad roy. Belt). (3) 33, 810-820 (1897), Cent 1897, II 616. {5} 

de Ceuster, Naiwm Tijdschr 14, Nos 3-6, 188-202 (1932). Cent 1932, II 1290, {6} Thompson, 

Norris, j -4m. Chem. Soc 68, 195G (1936). (7) Meyer, Monatsh. 22, 42S (1901) (8) Branch, 

Nixon, J Am Chem Soc. 53, 2499-2504 (1936) (9) Cuhours, Ann. dnm. (3) 23, 350-354 (1848) : 

Ann 70, 47-48 (1849). {10} Lossen. Ann. 175, 284, Note (1875). 

(11) Orechow, Brouty, Butt, 10 c, chxm. (4) 47, C23 (1930). (12) Marsh. Stephen, J. Chem, 
Soc 127, 1635 (1925). (13) Schftnberg, SchQtz, Nickel, Her. 61, 13S0 (1927). (14) Adams, 
Uhhch, J Am Chem. So c 42, 606 (1920). {15} Varnno, Uhllelder, Her 37, 3624 ( 190-4) . (16) 
Rosenround, Zcteche, Ber. 56, 1483 (1923). (17) Rosenmynd, Zetgcbe, Ber, 54, 04 { (1921). 
(18} Gasopoulos, PrakHka Akad. Alhtnon 6, 347-353 (1931); Cent 1933, I 3172. (19) Zinke, 
Funkc, Ber. 68, 2225 (1925). (20) Jones, J Chem, Soc. 1 936,3860 
(21) Schnackenbcrg, Schell, Ber. 3G. 654 (1903). (22) von Kostaneeki. Tambor, Ber. 39, 
4024, 402G (1906). {23} Ziegler, Ochs. Ber. 55, 2273 (1922). (24) Mnuihner. J. prakt. Chem. 
(2) 103, 392, 390 (1922) {25} Gilman, Nelson. Bee. tra#. chim 55, 528-529 (1936). {26} 

Martynofi, Ann chim. (11) 7. 439 (1037). (27) Pratt. Robinson, J. Chem Soc. 127, 169 (1925). 
(28} Sugasavra, Tsuda, J. Ptorm Soc. Japan. 56, 103-105 (1936); Cent. 1936, II 3670. {29} 
Kaufmann, Arch. Pham. 265, 236 (1927) (30) Block, Bergmann, Ber. S3, 974-975 (1920). 

.J 3 U Weycand, Bauer, Ann. 459, 141 (1927). (32) Staudiogor, Kon, Ann. 384, 117 (1911). 
{3} Oden, ArAw Ketm. Mineral. Geol. 7, No 16, 1-16 (1918), Cent. 132 3, III 254-25G; C.A. 14, 
2171 (1920). (34) Ahluwalia. Narang. Ray, J. Chem. Soc . 1931, 205S. (35) Norris. Fast* 
SUud, J. Am Chem. Soc. 67, 1415-1420 (1935). * 
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TEREPHTHAEYL (DI)CHLORIDE 


C 8 H 4 O 2 CI 2 Beil. Ki- 844 

-C=0 Ki-(376) 

i. 


• See 3 : 2205. Division A : Solids. 


2,4,6-TRICHLORO-3-METHYLPHENOL C 7 H 5 OCI 3 Beil. VI — 

OH Wli— 

Cl/\C1 YI 2 -(356) 


See 3:0618. Division A: Solids. 


3:G895 DI-( 7 -CHLOROPROPYL) CARBONATE . C 7 H 12 O 3 CI 2 Beil. HI — 

(7,7-Dichloropropyl carbonate) CI.CH2CH2CH2OV ^1“ 

^>c == o m 2 '{S) 

ci.ch 2 ch 2 ch 2 o/ 

B.P. 265-270° at 740 mm. {1) 

[Obtd. as by-product in prepn. of -y-chloropropyl chloroformate (3:6010) from phosgene 
and trimethylene chloroliydrin (3:8285) (1).] 

3:6895 (1) Pierce, Adama, J. Am. Chem Soc. 45, 791-792 (1923). 


O CTACHLOROPROPANE 


CUC— C— CC 1 3 


C 3 CI 3 BeU. I - 108 

11- ( 35) 

12 — 


B.P. 2G8— 269° at 734 mm. M.P. 160° (?) 
See 3:4450. Division A: Solids. 


l-CHLOROPHENACYL CHLORIDE CjHjOCk Beil- Vn ' 3S “, 


M.P. 101-102° 


See 3 : 2990. Division A : Solids. 
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ISOPHTHALYL (DI)CSLOREDE 


B.P. 276* M.P. 43° 



C 8 H 4 03Cli 


See 3 : 0520 . Division A : Solids. 


3,4,5-TRICHLOROPHENOL 


B.P. 271-277° me, Bt 745 m 
See 3:2885. Division 4. Solids. 


OH 



M.P, 101° 


CaHaOClj 


PENTACHLOROBENZENE 


B.P. 275-277° M.P. 80-87° 



CdHCl 5 


See 3 : 2290. Division A : Solids. 


Beit. K - 834 
3Xi-(372) 


Beil. VI — 
VTi- 
VI 3 -(181) 


Beil. V - 205 
Vt-( 113 ) 
Vj-( 157 ) 


3:0000 sym. -o-PHT HALYL DICHLORIDE 
(sym.-o-Phthaloyl dichlaride) 


O CgHdOiClj Beil. IX - 805 
tt x -( 3 G 3 ) 



B.P. 



M.P. 



270,7° 

at 

760 mm. (1) 

16° 

(7) 

0? 

275.4° 

at 

726 mm. (2) 

15-16° 

fl) (5) 

209-270° 


(3> 

13° 

15) 


150-157° 

at 

23 mm. (4) 

11.5-12° (0) 


150° cor. 

at 

23 mm. (5) 

11-12° 

(7) 

o: !i 

1 53.3-353.7* 

‘at 

22 m (6) 




131-133° 

at 9-10 mm- (7) 





= 1.4089 (2) 
1.4060 (6} 


« 1.4077 (4J 

_l &5 , 

n a > 


= 1.6692 (6) 
1.50019 (2) 


1.57099 (4) 


I See also v nsym. -o^hihal yl dichloride (3:2395).] 

The m.p. of ord. samples of C is usually abt. 12°, but distn. at ord. press. (7) yields a 
prod, frith m.p. 1 6’. The ehem. of C i? chscly eonoected frith that of the isomeric umym.~ 
e-phtha!yl dichloride (3:2395) q.v.; for f.p./compn. curve for mixta of tho two isomers see 
( 8 ). 
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[For prcpn. of C from phthalic anhydride (1:0725) with PCU (92% yield (7)) (1) ( 3 ) 
(9) (10), with PCI 3 + Cl; (12), with benzotrichloride (3:6540) 4* a little ZnCl; (13), with 
a little ZnCl; at 220 ° by grad. addn. of SOCI 2 (100% yield (14)) (15), or with CCh (etc.) 4 
2% ZnCl* at 250-2S0 0 (16) see indie, refs.; from phthalic acid (1:0S20) with benzotri- 
chloride 4- a little ZnCl; see (17).] 

[For prepn. of C from unsym.-o-phthalyl dichloridc (3:2395) by htg. at 150° for 1 hr. 
see (5); from thiophthalic anhydride [Beil. XVI 1-48 6, XVIIi-(256)J with dry Cl; at 245* 
sec (18); for formn. as by-product of action of Cl* on o-toluoyl chloride (3:8740) sec (19).] 
[For purification of C by treatment with MgO or CaO see (20).] 

C on htg. with AlCls (M mole), then deeg. cpd. with aq. and extracting with pet. ether, 
isomerizes (72% yield (7)) (1) (21) to unsym.-o-phthalyl dichloride (3,3-dichlorophthalide) 
(3:2395), m.p. 89°. 

[0 with Cl; at 120-170° in pros, of Fe yields (22) tetrachlorophthalic acid (3:4946).] 

[C on reduction with Zn 4- HC1 (23) (24) or HI + P in CS* (23) (25) yields phthalide 
(1:4920); C on boilg. with AcOH 4- Na/Hg yields (26) phthalyl alcohol (e-xylylene 
glycol) [Beil. VI-910].] 

C on heating with K in xylene (27), or with /tr-bases 4- K;S *05 (28), or with ZnCl; 4 
SO 2 at 200° (14) yields phthalic anhydride (1 :0725). [Note that Lost reaction is the reverse 
of an irapt. method (15) of prcpn. of C.] 

[0 on shaking for 20 min. at 60° in glass flask with ZnF*, then extracting with pet. eth. 
yields (29) o-phthalyl difluoridc, m.p. 42-13°, b.p. 224-236“ at 760 mm. (29); C with HCr 
gas at 150-160° gives (50% yield (30)) sym.-o-phthalyl dibromide, m.p. 78-81° rap. htg., 
b.p._ 191° at 24 mm., 134° at 2 mm. (30).] 

[C htd. with a little ZnCl; and diethyl ether (31) or diethyl phtbalate (32) gives (80% 
yield (31)) ethyl chloride (3:7015).] [Use in mfg. of alkyl chlorides (33).] 

[For reactn. of C with glycols see (34); for use of C in acylation of cellulose see (35).] 
[For behavior of C with H«0; yielding phthalyl peroxide see (36); with PCI 5 see (37); 
with NaNj sec (3S) (39); with CgHsMgBr see (40).] 

0 on treatment with cold cone. NH*OH followed by acidification yields (41) (42) e- 
cyanobenzoic acid [Beil. IX-S14, IXi-(365)], m.p. 190° dec., converted by htg. to phthal- 
imide, m.p. 22S.5° u.c. [For reactn of C with dimethyiamine yielding JV,2V,N f ,A ?, -tctra‘ 
methyl-o-phthaldiamide, m.p. 121-122°, see (43); with diethylamine yielding (44) (45) 
corresp. 77, 77,77', N'-tctra-cthyi-o-phthaldi amide, m.p. 36“ (44), 39° (45) see indie, refs ] 

C htd. with 1 mole acetamide until no more HC1 is evolved gives in good yield (46) N- 
acetylphthalimide, cryst. from toluene, m.p. 135-136° (46); similarly benzamide gives 
77-benzoylphthalimide, m.p. 16S° (46). 9 

C reacts instantly with aniline yielding (29) sym.-phthalyldianilide, m.p. 253-255. 
[Note that when C is treated with aniline in ether or CjHs and stood for some time the 
prod, has m.p. about 231°; when recrystd. from EtOH, however, the m.p_. rises to 253-255 • 
This apparent anomaly is attributable to the pres, in most samples of C of some phthalic 
anhydride whose slower reactn. with aniline contaminates the main prod, but is mmovea 
by recrystn. from ale. If, on reactn.' of ord. C with aniline, the resultant ppt. is filtered 
at once (before the anhydride has reacted), washed with CgHg, ale., and then aq., the 
prod, shows m.p. 253-255° without recrystn. (29).] 

0 on hydrolysis yields o-phthalie acid (1 :0S25) q.v. 


3:6900 (1) Ott, Ann. 392, 273-277 (1912). (2) Brfihl, Ann. 235. 13-14 (1SS6). f 3 ) C lau~. 
Hoch. Ber. 19, 11S7-1194 (1BS6). (4) von Auwers. Schmidt. Ber. 4C, 483 (1913). (5) 

Sugden, ‘J, Chem. Soc. 1927, 2S78, 2SS1. ( 6 ) Martin, Partington. J. Chem. Soc. 193C, 

(7) Ott. Orff. Syntheses. ColL Vol. 2 (1st ed.), 528-530 (1943); 11. SS-91 (1931). <»> 
Monatsk. 40, 81-92 (1919). (9) Auger. Ann. chim. ( 6 ) 22. 295-302 (1891). (10) Tingle, OYa®. 
Am. Chem. J. 37, 603-604 (1907). 
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3:0000-3:0910 


(UJ Graebe, Ann. 23 S, 3Z9 Note (1887). (12) Clemmensen, Miller (to Monsanto Chem, Co.), 
U.S. 1,974,845. Sept. 25, 1934; Cent. 1935, X 9G0; C.A. 28, 7265 (1934). (13) Kyrides (to Mon- 
santo Chem. Co.), U.S. 1,963,749, June 19, 1934. Cent. 1934, IX 2900; C.A. 28, 5079 (1934). 
(14) Kyrides, J. Am Chem. Soc. SO, 206-20S (1937). (15) Kyrides {to Monsanto Chem. Co), 
U.S. 1,951,364. Mar. 20. 1934; Cent. 1934, If 333; C.A. 28. 3424 (1934). (1C) Mures (to Monsanto 
Chem. Co.). U.S 2,051,098, Aug. 18, 1936, Cent 1938, II 3591, C.A 30, 6762 (1936) {17} 

Kyrides (to Monsanto Chem. Co). U.S. 1,963,748, June 19, 1934; Cent. 1834, II 2900; C.A. 28, 
5080 (1934). (18) Ott, Langenohl, Zerweck, Ber. 70, 2360-2362 (1932). (19) Davies, Perkin, 
J. Chem. Soc. 121, 2 213 (1922). (20) Lathy, Thomas (to Monsanto Chem. Works), U.S. 1,906,761, 
May 2, 1933; C.A 27, 3484 (1933), Brit. 397,775. Sept. 21, 1933; Cent. 1933, II 3194. 

(21) Scheiber, Ber. 46, 2366-2370 (1913). (22) Zal'bnd, Belikov^ Russ. 35.I8S. Mar. 31. 
1934; Cent. 193 5, II 1090; CA. 30, 3443 (1936). (23) Hessert, Ber. 10, 1445-1447(1877)- (24) 
Hessert, Ber. 11, 238-239 (1878). (25) Baeyer, Ber . 10, 123-124 (1877). (26) Hessert, Ber. 12, 
640-648 (1879). (27) Pear), Evans, Dehn, J. Am. Chem. Soc GO, 2479 (1933). (2S) G&sopouios, 
Pralhka A had. Athenon. 6, 347-353, Cent. 1932, I 3172. (29) Dann, Danes, Hambly, Paul, 
Semmens, J. Chem. Soc. 1933, 17. (30) Dawes, Hambly, Scmmcns, J. Chem. Soc. 1933, 1309- 
1315. 

(31) Kyrides, J. Am. Chem. Soc 55, 1209-1213 (1933). (32) KjTides, Dvcrftikoff, J. Am. Chem. 
Soc. 55, 4630-4632 (1933). (33) Kyrides (to Monsanto Chem. Co.). U.S. 1,939,216, Dec. 12, 
1933; Cent 1934, I 2010. CA.. 28, 1361 (1934). (34) Carothera, Arvin, J. Am. Chem. Soc. 51, 
2560-2570 (1929). (35) Bnt. 319,584, Nov 20. 1929. C ml. 1930, I 1377. (36) McKee, U.S. 
1,614,037, Jan 11. 1927, Brit 271,725, June 23, 1927, Cent. 1927, II 1085. C.A. 21. 745 (1927). 
(37) Ott, Ber. 55, 2108-2125 (192 2). (38) Darapsky, Gaudian. J. prakt. Chem. (2) 147, 47-43 
(1930). (39) Lindemann. Schultheis, Ann. 464, 249-253 (1928). (40) Clar, St. John, Hawran, 
Ber. 62, 940-950 (1929). 

(41) Hoogewerff, van Dorp. Bee. Iran chtm. 11, 91-94 (1892). (42) Scheiber, Knothe, Ber. 45, 
2252-2255 (1912). (43) von Braun. Kaiser, Ber 55, 1307-1310 (1922). (44) Maxim, Compt, 
rend. 184, 690 (1927) (45) French 785,428, Aug. 9, 1935, Cent. 1935, II 3441 ; CA. 30. 4S8 (1938). 

(40) Evans, Dehn, J. Am. Chem. Soe. 51, 3652 (1929). 

Z^B.^S-HEXACHLOROCVCLOSEXEN^- 0 CACfc Beil. VII - 574 



B.P. 375-285° dec. M.P. 89° 

See 3 ; 2360. Division. A : Solids. 


3:0910 2,4,5-TRICHLOROBENZAL (DI)CHLORIDE C T H 3 CI 6 Beil. V - 303 
(2,4,5-Trichlorobenzyhdene (dj)chloride) Cl Vj-(lfl 3 ) 

CJ<^ hcHCI, V, — 


B.P. 280-381” (1) 


.£>3 - 1.C07 (1) 


Oil which below 0° solidifies to colorless cryat. 

{For prepn. of C from 2,4,5-trichlorotoIucnc (3:2100) at b.p. with CIteee <l|; for forma, 
of C from toluene in AcOH/HCl on electrolysis in dark sec (6).} 

C on hydrolysis with fumg. H 2 SO< (2), warm cone. HjS 0 4 (3), or with aq. in s.t. at 260° 
(4) (1) gives 2,4,5*tricMoroben2aldehydc (3:3375). 

{For use of 0 in prepn. of dyestuffs sec {5).J 


3:6910 (1) BeiUtcin. Kuhibcrg. Ann. ISO, 299 (I8C9). (2) Seehg. Ann. 237, I4S-Z49 «8&7) 
(3) Fischer. Ger. 25,827; June 23. 1883; FnedlAnder |. 42 (1S77-E7) <4} Beilstrin, Kuhlbere* 

Ann. 152, 23S-239 (1S69) (5) Schroidiin (to Cassells and Co ), Ger. 363,290, Nov. 6 1922- 

Cent. 1923, II 4S2; not in CA. (6) Fiehter, Glanltslein, Ber. 49, 2484 (1916), ’ ” ' 



3:6930 


DIVISION B, SECTION 1 


2,6-DICHLORONAPHTHALENE /\/\ci C 10 H»Ca* 

a w 

B.P. 285° u.c. MJ>. 136° 

See 3 : 4040. Division A : Solids. 


1,7-DICHLORONAPHTHALENE 

(2,8-DichloronAphthflIcne) 

B.P. 28G° U.c. M.P. G3.5-G4.5 0 

See 3 : 13S5. Division A: Solids. 



CioHftClj 


1,4-DICHLORONAPHTHALENE 


B.P. 280-287° nt 740 mm. M.P. GS° 
See 3 : 1655. Division A : Solids. 



CioHfiQj 


1,3-DICHLORONApHTHALENE Cl 

ca 

B.P. 291° cor. nt 775 mm. M.P. Gl-G2° 

See 3 : 1310. Division A: Solids. 

1,2-DICHLORONA.PHTHALENE Cl 



B.P, 295-298° M.P. 34-35° 


CioHsClj 


CioII«CU 


924 

Ben. V- 544 
Vi- 
Vj-(44G) 


Ben. V- 543 
V r {263) 
Vr(44G) 


BeD. V - 542 

Vi-(262) 

Vr(445) 


Ben. V- 542 
V,-(262) 
V r (445) 


BeU. V - 542 
Vi-(2C2) 
Vi-(445) 


See 3:0320. Division A: Solids. 


3:6930 a-NAPHTHOYL CHLORIDE O 

8 ^ 


Ben. K - G48 

Bi-(275) 


B.P. 

297.5° (1) 

182-183° at 14 mm. (2) 
172-173° at 15 mm. (3) {4) 
107-1G8° at 15 mm. (11) 
158° at 12 mm. (5) 
1G8° at 10 mm. (0) 
163° at 10 mm. (7) (S> 


M.P. 

26° (7) 
22° (5) 

20° (3) (9) 


CuH?OCI 
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3:6930 


{For prepn. of C from a-naphthoic acid (1:0785) with PCls (yield: 100% (4) (8)) {&} (1) 
(U) in CCLi (10) or with SOCh (12) (13) (14) (7) see indie. refs.] 

C + anhyd. NajCOs + pyridine treated with a few drops of aq. (14), or C with various 
KMgX or other organometalhc cpds. (15), or C htd. with Ca a-naphtboate (1), gives (8Q% 
yield (14)) a-naphthoic acid anhydride, pr. from C«H 6 , m.p. 145-146* (1) (14) (15). 

[C on cat, hydrogenation gives (33% yield (5)) rr-naphtbaldehyde (Beil. MI-400, VIIj- 
(212)], b.p. 173-174° at 35 mm. (p-mtrophenylhydrazone, m.p. 233-235° (5)),] 

[C with AlClj 4- hydrocarbons give corresp. a-naphthyl ketones: e.g., with CjHj (6), 
biphenyl (8), a-methy [naphthalene (16), 0-methyInaphthalene (17) (18), with 2,3- (19), 
2,6- and 2,7- (20) dimethyl-naphthalenes, with various Subat perylenes (21) (22), see indie, 
refs.; C with RMgX cpds. also yields corrcsp. a-n&pbthyi ketones, e.g., with m-naphthyl 
MgBr (14) or a-tetralyi MgBr (23), see indie, refs.} 

& with aq. hydrolyzes very slowly (9) yielding a-napht_hoic acid (1 0785) m.p. 161-162°. 
— For the amide, anihde, and other denvs. corresp- to C see a-naphthoic acid (1:0785); 
in addition to these see below 

@ a-Naphthoic 0-naphihalide: cryst, from ale., m.p. 200° (13) {From C + £-naphthyI- 
amine in Cells (13).) 

3:6930 (1) Hofmann, Ber. 1, 41-42 (1868) (2) Bergmann, Schuchardt, Ann. 487, 253 (1931). 

(3) Lmnell, Rouahdi, Quart. J. Pharm. Pharmacol. 14, 270-280 (1941). (4) von Braun, Ber. 38, 
ISO <1905). (5) Shoesmitb. Guthne, J. Chem Sac IKS, 3332. (6> Reddeben. Ber. 4C. 2722. 
Note 2 (1913). (7) Bell. J Chem Soc. 1330, 1884-1985. (8) Schmidhn, Garcia-Banus, Ber, 45, 
3183 (1912). (9) Pope. Winraill. J. Chem Soc 101, 2318 (1912). (10) West. J Am. Chem. Soc. 
42, 1662 (1920). 

(II) Ssperl. Hemaft, Roctniki Chem. 14, 1238-1212 (1934), Cent. 1935, I 2530. (12) 8toll£, 
J. prakl. Chem. (2) 74, 19 (1906). (13) Beckmann, Liesche, Correas, Ber. 56, 35-1 (1923). (14) 
Bbeke, J Am Chem Soc 49, 2847-2818 (1927). (15) Bruce. J. Am. Chem. Soc. 60, 2277 (1938). 
(16) Cook, Robinson, J Chem Soc. 1938, 510. (17) Clar, Ber 62, 355-356 (1929) (18) French 

614,959, Dec. 27. 1926; Cent. 1929. II 796. (19) Cook. J. Chem Soc. 1933, 1596. (20) Cook, 
J. Chem . See 1932, 492 

(21) Zinke, Funke, Ber. 58, 2222-2227 (1925). (22) French 589,643, June 2, 1925; Cent. 1926, 
I 1053. (23) Fieser, Selieraan. J. Am. Chem. Soc. 58, 478-480 (1936), 


2,6-DICHLOROBENZOIC ACID 

CjILOjClj 

Beil. IX - 342 


Cl 

<( 'y — COOH 

6 

IXK141) 

B.P. 301° M.P. 155“ 



See 3 : 4340. Division A : Soiids. 


! 

2,3,4,6,6-PENTACHLOROTOLUENE 

CHj CrHjCU 

Be2. V - 303 


ci/\ci 

VH153) 



Vj-(234) 

Bd».30l° M.P. 224-225° 


! s, 

" ) \v 


Set 3:4937. Division A: Solids. 



3:G960 


DIVISION B, SECTION 1 


P-NAPHTHOYL CHLORIDE /X/X c^o Cu&OCl Beil. IX -657 

B.P. 304-306° M.P. 51° 

See 3 : 0900. Division A: Solids. 


3:6960 a.a-DICHLORODIPHENYLMETHANE C I3 Hi 0 Cl 2 

Beil. V - 590 

(Benzophenone (di)chloridc; 

/ \ 

Vi-(278) 

a,a-di chloroditan ) 

\ A 

V 2 -(501) 



,/ y/* 11 ! 


B.P. 




305° cor. dec. 

u> 

Dill = 1.335 (1) 


220° at 671 mm. 

<u 



235° at 70 mm. 

(2) 



201-202° at 35 mm. 

(3) (4) (15) 



193° at 30 mm. 

(5) (10) 



186° at 26 mm. 

(6) 



189-190° at 21 mm. 

(7) 



172° at 16 mm. 

(8) 



165“ at 12 mm. (23) 




Colorless oil showing bluish fluorescence and having only faint odor (3). 

[For prepn. of C from benzophenoue (1:5150) with PCI5 (yield: 90% (3), 85% (7), 68% 
(9)) (1) (10) (11) (12) (15); with PC1 6 in C 6 H 6 (92% yield (13)), or with oxalyl dichloride 
(3:5060) in s.t. at 130-140° (14) see indie, refs.; from C 6 H 6 + A1CI 3 + excess CCU (yield* 
90-95% (16), 80-90% (18)) (17) see indie, refs.; for formn. of C from diphenylmethane 
(1:7120) with PCI5 in s.t. at 170° see (13), from 6i's-(triphenylmethyl) peroxide with PCs 
(19) or with CI2 in CCLj in pres, of I 2 (19), from diphenyldiazomethane with SOClj or 
SO2CI2 in pet. ether (100% yield (20)), or from benzotricbloride (3 : 6540) htd. with uranium 
metal at 115-128° (4) see indie, refs.) 

[For use of C in prepn. of acid anhydrides by htg. at 110-120° with salts of aliph. or arom- 
acids see (21).] 

C hydrolyzes slowly with cold but rapidly with hot aq. yielding ( 1 ) benzophenone (1 : 5150) 
and HC1 (for study of rate of hydrol. of ether soln. on shaking with aq. see (22)); C dis. in 
cone. H2SO4 with yel color (winch grad, disappears) and on pouring onto ice yields (6) 
benzophenone (1:5150); C in dry ether shaken 2 hrs. with silver oxide gives (78% yield 
(23)) benzophenone (1:5150); C with ale. NH 3 yields (33) benzophenone. 

C with MeOH alone (6), with dry MeOH + Mg (24), with dry MeOH in dry pyridine 
at 0° (25), with NaOMe in MeOH (3) (26), or with NaN 3 in dry MeOH (27) gives (yields- 
86% (6) (24), 81% (3)) a,o-dimethoxy-diphenylmethane (benzophenone dimethylacetaJ) 
[Beil. VII-415], cryst. from MeOH, m.p. 107-108“ (25), 107 5° cor. (24), 106 5-107° (3) 
(for application to higher ales, see (3) (26)). 

C htd. with Ag (11) (5), or stood overnight with Ag or Zn in dry EtOAc (28) cf. (29), or 
refluxed in CS2 with 3-4 moles Hg (28) (less Hg gives different result), or with 2 mo es 
Nal in boilg. acetone (30) (1 mole Nal gives different result), or with excess cyclohetyl- 
MgBr (31) (less reagent gives different result), or with Na in liq. NH 3 (90% yield (32)) 
or htd. 8 hrs. with diphenylmethane (1:7120) (88% yield (12)) gives tetraphenyletbylene 
(Beil- V-743, V r (376)1, m.p. 227° cor., 222° u.c. (31), 221° (11). — [C does not react with 
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Mg in dry ether even in pres, of Ii (28).} — (C refluxed in CSj with Jess than 3 molts Hg (28), 
or G with 1 mole Nal in acetone ia cold (30), or C with 1 mole cyclohexyl MgBr (31), gives 
tetraphenylethylcne dichloride (Beil. Vj-(371>], cryst. from ether, m.p. 186° cor. dec. (31).] 
[C with 2 moles Ag azido in ether gives (83% yield (34)) benzophenone diazide, m.p. 
42°; C treated as directed (15) with ale. NaSH gives 42-50% yield thiobenzophenone 
(Beil. VIW29, VIIi-(232)}, cryst. from pet. ether, m.p. 53-54° (15) (note that an excess of 
C must always be present to prevent reduction of the thiobenzophenone to dibenzohydryl 
disulfide (Beil. VI-681 j, ndls. from ale., m.p. 152°, and that the latter is obtd_. in 70% yield 
(15) if C is added to the ale. NaSH instead of the reverse); for rcactn. of & with diethyl 
sodio-malonate (2) (9) or with ethyl sodioacetoacetate (S) see indie, refs.; for reaction of 
C with SbFj yielding a,«-difluorodiphenylmethane, b p. 260° dec., 125° at 10 mm., m.p. 
-1.8°, DV « 1.1614, wo = 1.53786, see (35)} 

Cl with 4 moles aniline in cold gives (36) benzophenone anil (Beil. XII-201, XIli~(l?4)] + 
aniline hydrochloride, the former is sol. in ether, the latter in aq.; sepo. of the layers and 
addition of ale. to the ether ppts. benzophenone anil, pale yel. lfts. from abs. ale., m.p. 109° 
u.c. (36) 113°. 


3:6960 (1) KekulS, Franchimont, Bcr 5, 90S-909 (1872). 

Bombay 5, F *“ I *7 S T 

Chem. Soc. < 1 • 

schutt, -Aim 
Wilson, J. < 


(2) Phalnikar, Norgund, J. Vnv>. 

(3) Mackenzie, J . 
I" • (1935). (5) An- 
■ {") Hsu, Ingoid. 

(9) Adiekes, J. 


prakl. Chem. (2) 145, 239 (1930). (10) Gattermano. Schulze. Ber. 29. 2944-2945 (1896). 

(It) Behr, Ber. 3, 752 (1870). (12) Norris. Thomas, Brown, Ber. 43,2958-2959 (1910). (13) 
Cone, Robinson, Ber. 40, 2161-2162 (1907). (14) Staudinger, Ber 42, 3976 (1909). (15) 

" ■' - • • - - * - • 574 (1943); II, 94-95 (1931), 

(17) Riddell, Noller, J. Am. 
-102 (1904) , 24, 1-3 (1905). 
*s, P/enningor, Ber. 49, 1&41 

(1916). _ 

St' ■ 2ech- 


' < 2G > 

M • (1909), 

(28) Ref 12, pp. 2940-2947. (29) Staudinger, Clar, Czako, Ber. 44, 1&44 (1911). (30) Finkri- 

etein, Ber 43, 1532-1533 (1910). I 

(31) Schmidlm, von Escber, Ber 45, S94-895 (1912); 43, 1157, 1159 (1910). (32) Dean, 

Bercbet, J Am Chem. Soc. 52, 2825 (1930). (33) Pauly, Ann. 187, 217-220 (1877). (34) 
Gfitzky, Ber. 64, 1558 (1931). (35) Henne, Leicester, J. Am. Chem. Soc. 60, SG4-8G5 (1938). 
(36) Ref. 33, pp. 199-2D2. 


3:6080 2,3,4,6-(or 2,3,5,6)-TETRACHLOROBENZAL C 7 H 2 Cle 
(DI)CHLORTDE 

Cl Cl Cl 


Cl/ ScHClj 

ci — 6 


B.P. 305-306° (I) 


or / SCHClz 
a — Cl 
D- « 1.704 (1) 


Beil. V - 303 
VK153) 
V*- 


(For prepn of C from 2,3,4,6-tctrachlorotoiuenc (3*2480) or from 2,3,5,6-tetracbloro- 
toluene (3:2575; at their b.p.'s with Cl 2 (1) or with Clj at 100-130° (especially in light 
from Hg- vapor lamp) (2) see mdic. refs.} 

C with strong HiSO* at 90° is hydrolyzed (2) to 2, 3,4, 6- (or 2,3,5,6-MetrachlorobenzaIde- 
hyde (3:2700). 


3:C9S0 (1) Beflstein. Kuhlberg, Ann. 150, 303-304 (1869). 
Peb. 8, 1916; Cent 1816, I 396-397; not in C.A. 


(2) Cassella and Co., Gw. 290, 209, 
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PENTACHLOROPHENOE 


B.P, 809'310’ at 754 mm. M.P. 190’ 
Bee 3 : 4850. Divieion A: Bolvlt. 


OH ■ CtflOCk 

Cl/Vl 


Beil. VI - 194 
VJW10I) 
VIr{182) 


4.G-DICHLOROPHTHALIC ANHYDRIDE CeTIiOjCIz 

0 


BeILXVn-483 

XVHi-(25I) 


M.P. 187-188° 


Bee 3 ; 4830. Division A : Bolide. 


4/l'-DICHLOROBIPHENYI. CtJI b Clz 

a OO ;i 


Beil. V- 570 
Vi-(373) 
V!-«» •) 


Bee Z ; 4300. Divieion A : Bolule. 


3^-DICHDOROBIPHEim. 




Bell. V- 570 
Vi-(27Z) 
Vr(«*> 


Bee 3 : 0180. Division A: Bolide. 


HEXACHLOROBEKZENE 


Bctl.V- 205 
V,-(1WI 
V;.(157) 


*3^4039. Division A: Bolide. 



LIQUIDS WITH Df > 1.15 

C»1 

o 


3,6-DICHLOROPHTHALIC ANHYDRIDE C 8 H 2 0 3 Cl2 
O 


Beil. XVH - 483 
XVUH254) 



B.P. 339° M.P. 194° 

See 3 4860. Division. A: Solids. 


4,4'-DICHLOROBENZOPHENONE CjsHsOCl. 



B.P. 353° at 767 mm. M.P. 145° 

See 3 : 4270. Division A : Solids. 


Beil. VII~ 420 
VHi-(228) 


OCTACBLORONAPHTHALENE Cl Cl C 10 CI« 



B.P. 440-442° M.P. 203° 


Beil. V- 547 
Vi- 
V 2 -(446) 


See 3 . 4893. Division A : Solids . 



CHAPTER XVI 


DIVISION B. LIQUIDS WITH BOILING POINTS REPORTED 
AT ORDINARY PRESSURE 

* Section 2. D™ less than 1*1600 


(3:7000-3:7499) 


3:7000 CHLOROACETYLENE BfeC — Cl C*HQ BeILI-244 

(Chloroethyne) Ii-(106) 

Ir(^l) 

BP. -29.0° (1) 

-32 to —30° (2) 

[See also dichlormcri'jlent (3:5010).] 


C is a gas with extremely nauseating odor reminiscent both of yellow phosphorus ssd 
of earbylamines; its inhalation even in traces produces very unpleasant symptoms. It is 
also treacherously explosive and may detonate during manipulation (2). — 0 ignites 
spontaneously in air (6) (3). 

[For prepn. of C from o's-l ,2-dichlorocthvlene (3:5042) via treatment in da. ale. 
aq. alk. Hg(CX)t to yield Hg(Cs=CCl )2 (see below) which is then warmed (under Xi) 
with alk. XaCX sob. see (1) (2) (3) {4}] cf. (7). 

[For fonnn. of C during reaction of 1,1,2,2-tetrachloroethane (acetylene tetrachloride) 
(3:5750) with solid KOH see (5); from 1,2-dichloroethylene with ale. KOB see (3) W; 
from 0,0-dichloroacrvlic acid (3: 1ST5) with Ba(OH)* see (6).] 

C with NHjOH/CuCl gives (3) (6) an explosive ppt- — C with XH*0H/AgX0j p«i 
(2) (3) a ppt. of silver salt, which is extremely explosive, detonating with great violence 
not only in dry state but also when moist cr.d ezm under trcfer, quantities as small as 0.1 f. 
causing considerable damage (2). 

C with aq. alk- Hg(CX); yields (3) (4) (1 ) (2) a mercury salt, Hg(C^OQ);. cryst. fno 
CHOj (1) (2) (3) (4), m.p. 1S5* (I ) (4), 1S6° (2); explodes at 195° with flame and deposhka 
of soot (3) (4). [This prod, with alk. KCX evolves C (use in prepn. of C as above).] 

C with Br^/sq. yields (6) l-chloro-l,l^?^-tetrabromoethane [Boil. 1-95], m-p- 33-34° (§k 
[For other reactns. see (2) (7); for study of oxidation of C see (1).] 

3:7000 (1) Bashford. Emel&is. Briscoe. J. Cfcc’n. Sec. 1938, 1S5S-1S64. (2) Ingohh J- 
Sec- 125, 1535-1536 (1924). (3) Hofmann. Ktmreuther, Btr. 42. 4233-123S (1500)- 

Hofmann, Kirmreother, Brr. 41, 314-31“ (190S). (5) Sascv, J . Cion. IrA. 35, 

(1916). ( 6 ) 4V»Uach. Jn*. SOS, 87-91 ( 1 $S 0 ). ( 7 ) Ott. Dittos. Weissjnfcmser, Brr. 76, ST-4& 

(1943). 

3:7005 CHLOROMETHANE CHs-Cl CHjCl EeiL 1-59 

(Methyl chloride) Ir*( S) 

IP(H) 


B-P. 

—24.22* at 760 ram. (1) 
—23.7° at 760 mm. (3) (4) 


HR 

97.72“ (1) 
-96.65* (2) 
930 


^ « 1.3S30 H) 
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Colorless gas with ethereal faintly sweet non-irritating odor. — Important commL fluid 
for refrigerating systems; for extensive reviews of properties, uses, handling, toxicity, 
hazards, etc., see {4) (5) (6). — For b.p. at various pressures from 26-761 mm. together 
with extensive thermodynamic data see {1} <4). — Solubility of C (in cc.) in 100 cc. solvent 
at 20°C and 760 min.: water, 303; EtOH, 3740; AcOH, 3679; CCb, 3756; C«H 6 , 4723 (4); 
for extensive data on solubility of 0 in other solvents see (7) (8) (9). 

(For prepn. of C from MeOH (1;6I20) with cone. H2SO4 4- NaCl (10); with cone. 
HCI + ZnCl2 (3-1 eld: 79% (11), (12}); with HC1 gas + various catalysts (13) (14) (15); 
with PClj + ZnClj (6S% yield (11)); with PC1 5 + ZnCl : (72% yield (11)); with S0C1 2 + 
pyridine (80% yield (11)); with AICI3 (100% yield (16»; with FeCb (17) (20) see indie, 
refs.', for prepn. of C from Me^SOi with strong HCI (or NaCl) (90% yield (18)) or with 
AICI3 (100% yield {19}) see indie, refs.] (For study of mechanism of formn. of C from 
MeOH + HQ see (24}] (For formn. (53% yield) from NfLCl with diazomethane in 
ether see (36).] 

(For study of drying of 0 see (21); for detn. of aq. in C see (22); for study of pyrolysis 
see (23); for behavior with Na see (25).) 

C on warming with Nal in ‘MeOH or EtOH gives (26} methyl iodide, b.p. 42°. (Use 
in detection and detn. of C (26),] 

C is inflammable in air within range 8. 1-17.2% by voi. (4) (28] cf. (35). — (For study of 
detn. of C via combustion see (27) (29) (31) (32}.] — 0 on burning in presence of copper 
gives strong Beilsteio test; [use in detection and detn. of C in air and foods (29); for 
testing device see (30)]. 

[For detn. of C by absorption in AcOH see (27); for detn. of small amts, of C in air (31) 
(37) or in mixts. with other gases (32) see indie, refs.) 

© Acetanilide: zn.p. 112-113° u.c. (33). (From C via conversion to CHjMgQ and 
reaction with phenyl isocyanate (33); note that C with Mg in diy ether -f trace I* 
gives in 4 hrs. (99.7% yield) MeMgCl (38).} 

A , -Methyl-3-nitrophthalimide: ndls. from CS2, m.p. 112-113° (34). (Not recorded 

directly from 0 but from Mel by rcactn. with K 3-nitrophthaIimide, probably there- 
fore from C + Nal -f- K 3-nitrophthaiimide in MeOH.] 

3:7005 (l) Messerly, Aston, J- Am. Chem. Soc. 62 , SS 6-890 (1940). (2] Booth, Martin, I. Am. 
Chem. Soc- 64 , 2201 (1942). (3) Grosse, J. Am. Chem. Soc. 69, 2739-2741 (1937). (4) Willson, 
" - 0 *'*-■“ “* , ‘ ,e * ,0 ‘ i, /, 943). (5) McGovern, Refrig. Eng. 31, 

626 (m2). ^{7} Zellhoefer.Jnd^ Eng. 

. >1 
, 1 I 

! ,c ’ *> - 

1 3S29. ■ ..... 

1932, lie m . |« • ■ . 

Norris, S ‘ 1 ' ( : 1 

Chem. C ' ' ' ■ ' ,1! !l 1 •' 

« ' ( * : 1 rs> 

■ (1935); C.A. 39, 654 (1936). (22) Walker, RineUi (to 

Ansul Chem Co), U.S. 2,145,203, Jan 24. 1939; Cent- 1939, I 3778 (23) Wiesler, Chem. Zlg. 

52, 182-183 (1928). (24) Hinsbelwood, J. Chem. Soc ■ 1935, 599-601. (25) Morton, LeFevre, 
Hechenbleifcncr. J. Am. Chem. Soc. &S, 757 (1936). (26) Roka, Fuchs, Z. anal. Chem. 71, 381- 
3S6 (1927)- (27) Allison. Mrighan, Ind Eng. Chem. 11. 943-946 (1919). (28) Jones. Ind. 
Eng. Chem . 20, 367-370 (192$). (29) Martfoek, Marti, Ind. Eng. Chem., Anal. Ed. 3, 408-410 
(1931). (30) Lamb, V.S. 1,864,544, June 28, 1932; C.A. 26, 4214 (1932). 
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<31 ) Patty, Sehrenk, Yant, Ind. Eng. Chtru, Anal, Ed. 4, 259-262 (1932). (32) McKee. 
Burke, Ind. Eng. Chen. 15. 57S-579 (1923). <33) Underwood.' Gale. J. An. Char,. Sac. 56, 2113 
(1931). (34) Sah. Ma, Ba. 6o, 1632 (1932). (35) Willson. Walker, Ind. Eng. Chm. 56, 466- 
46S (1914). (36) Fnrnkel, Ivatchalski, J. An. Chan. Sec. 66, 764-765 (1944). (37) Fmkiia. 
Gunn, Martin, Ind. Eng. Chan.. -4na/. Ed. IS, 314-317 (1946). (3$) Houben, Boedler, Rsdsr, 
Brr. 69, 176S, 1774-1775 (1930). 


3:7010 CHLOROETHENE CHt=CHCl C-HjCl 

(V*oyl chloride) 

B.P. -13.9° at 760 mm. (1) FJ>. -159.7* (1) 


BeD. I - 1S6 
Ir( 7?) 
Ir(157) 


Colorless gas easily liquefied by cooling. — For b.p.’s at various pressures from S9.5- 
7G0.3 mm. sec (1 ). — Readily polymerizes in light or in dark if catalysts are present. Tbe 
literature on polymerization of C and on its polymers and copolymers b extremely extensive 
and cannot be treated here. 

[For prepn. of C from 1,2-dichlorocthane (ethylene di chloride) (3:5130) by action of 
ale. KOH (S5% yield (2)) see (2) (3); for prepn. of 0 from acetylene by addn. of HC1 see 
(4) (5) (14) (15) + Beil.; for purification of C with cone, H*SOi sec {§).] 

C as liq. 4- SOj as liq. in 95% ale. + catalvst gives ppt. (6) of insol. pdr. of vinyl chloride 
polysulfonc [(CH ; =CHC1) : .S(>J„ darkens* 135-140% melts 250-275° (0); on hydrolysis 
with 20% aq. NaOH tins polymer gives (7) acetaldehyde (1:0100) q.v. 

C adds HBr to give according to conditions (9) (10) either 100% 1-ehloro-l-bromoctfcane 
(ethylidenc clilorobromide), b.p. S2.7° at 700 mm. (11), b.p. S0^5-S1.5° at 735 mm. ( 9 ), 
til? ** 1.4660 (9), or l-chloro-2-bromocthanc (ethylene cldorobromidc), b.p. lOCvT® at 760 
mm. (12), b.p. 101-105° at 735 mm. (9), n|? = 1.4903 (9). [Note: the ethylidenc chloro* 
bromide may be further identified by htg. with moist silver oxide in a s.t. for 5 hrs* at 100 
giving acetaldehyde (1:0100) q.v.; the ethylene chlorobromide may be further identified 
byjvfluxing with aniline to yield N,A T, -diphenylcthylenediamine, m.p. 63.5-04° PM 

C with HI yields only (9) 1-chloro-l-iodoe thane (etlvylidene chloroiodidc), b.p. 117-119 
(13), 114-115° (9). 

C adds Brj yielding (1G) (17) l-chloro-l,2-dibromocthanc, b.p. 159-160° (16); 163® at 
760 mm., 4S° at 12 mm.; 2)1° = 2.24$; nl 9 = 1.554 (17); for study of this photochcm. 
reaction see (IS). 


3:7010 (1) Dana, Burdick, Jenkins, J. An. Chan. Soc. 49. 2S02-2S05 (1927). (-) 
slensld, J. Russ. Phys.-Chen. So c. 4S, 1132-1151 (1916); Cent. 1S73, IV 606. (3) Brova 9* 
B. F. Goodrich Co.), U.S. 2,04 1, S14, May 26. 1936; Cent. 193G, II 401$. (4) Wxbaut, van BUM®* 
Bee. trar. chin. 51, 636-640 (1932). (5) van Dalfscn. Wihaut, Bcc, fmr. diin. 53, 439-196 


, 36, 2271 (1912). (9) 1. 

(1934). (10) Kharasch. Hnefele, Mayo, J. An. Cha'u Soc. 62, 2049 (1910). 

(ll) Stadel, Denzel, Bcr. 15, 2563 (1SS2). (12) Timmermans, f>uM. jw. chin. Bdg. «~>i 

• ■ soc. riun. (a 31, 411 (1S7P). <u>T““- 

. -iUKSS, Sept. 12, 1033; C-4. 57, 575G 

. U.S. 1,931824. Nov. 7, 1933: «• SM” 

nuann, BulL soc. chin. (5) 6, S46 (1939). 
(IS) Schmitz, Schumacher, Z. physik. Chan. B -52, SO-S9 (1942). 
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3: 7015 ETHYL CHLORIDE CHiCHsCl C2H5CI Beil. I - 82 

(CMorocthane) Xj-{23) 

I 2 -(SO) 


B.P. F.P. 


-413.1° 

at 760 mm. (1) (2) 

-142.5° (15) 

[D \ s 

«= 0.90280 (11)1 


12.C* 

(3) 

-141.6° (16) 

Dll 

Tib « 1.3790 (10) 

112.6-12,0° 

at 725 mm. (4)| 

-140° (17) 

= 0.8510 (19) 


13.53° 

(5) 

-139.4° (18) 


«D 20 * 1.3913 

(2) 

12.30 0 

<6> 

-138.7° (J) 

= 0.01 7G (12) 


13,5° 

(7) (8) (9) 

-136.4° (11) 

$ 

* 1,4085 

(2) 

12.4° 

(10) 


*» 0.92138 (20) 


12.3° 

at 760 nun. (11) 





12.18° 

at 760 mm. (12) 





12-12.5° 

(13) (14) 






Colorless mobile liq. with pungent ethereal odor and sweetish taste. — C is inflammable 
(see also below) and burns with smoky green-edged flame producing fumes of HC1. 


SELECTED PHYSICAL PROPERTIES 

Vapor pressure. (For vapor-press, data over various temp, ranges, e.g. r from -30 to 
+40° (5), -30° to 100* (21), 12-187* (4) (22), see indie, refs.) 

Solubility relations. 0 13 very spar. sol. aq., e.g., 100 g. aq. at 0° dis. 0.447 g. C (23), 
0.570 wt. % (24), although even this is somewhat more than its homologs (24). 

C is miscible with EtOH although forced out of sola, by addn of aq. (25); for use of 
trust, of EtOH (50-80%) 4- aq. (50-20%) as selective solv. for C in eepn. from butane 
sec (20). — C w also miscible with ether. — (For study of rate of volatilization of 0 from 
coins, in ether or oils sec (32).) 

(For soly. of C in CCL (3:5100) or in ethylene dichloride (3' 5130) at —10* and 20° 
and at 100-700 mm. press, sec (27); for soly. of 0 in various high-bodg. ethers and esters 
of interest to refrigeration industry sec (2S) (20); for solubility, density, b.p., vapor/liq. 
cquil., etc., of Bystem C + kerosene sec (30); for sepn. of C from butane by azeotropic 
distn. with SOz/cc (31).} 

(For soly. in 0 of anhydrous FeClj (33) (34) or anhydrous AlClj (35) (30) sec indie, refs.) 
Adsorption of C. (For studies on adsorption of vapors of C by activated carbon at 
-15° (37), 0° (37) (3S), 20° (37), 23* (30), or 50* (40) sec iodic, refs, and also (41); for sepn. 
of 0 from ethylene + HQ gas by adsorption on carbon see (42). — For adsorption of vapors 
of 0 by dehydrated chabasttc see (43).) 

Inflammability of C or its mixtures. 0 is readily inflammable ; in mixts. with air explosive 
range coats. 4 00-14. IS vol. % C with minimum ignition temp. 517°C. (44) cf. (47) (48); 
in mixts. with Oj explosive range coots. 4.05-07.2 vol. % £ (44) (45) with min. ignition 
temp. 4GS"C ; in mixts. with XjO explosive range conts 2.1-32.8 voL % £ (45) cf. (46); 
for study of explosion range of 0 4- CjCIjFj (“ Freon ’’) 4- air or C 4- butane + air see 
(40). — See also below under me of 0 as anesthetic. 

Other miscellaneous physical props. (For study of thermal conductivity of C see (50).) 
Binary systems coctg. C. (For f.p /compn. data and diagram of system 0 + mcthvleno 
(di)chlondc (3.5020), eutectic, f p. -149.7°, contg. 68.3 wt. % 0, see (IS); for Lp./compn. 
data and diag. of system 6 + EtBr (note no eutectic is formed) sec (IS); for system 6 -h 
rohd CXh 8CC (S) 1 
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TOXICITY AND PHYSIOLOGICAL ACTION OF C 

Full treatment of this topic is beyond the scope of this work; however, for lead reference*! 
on its pharmacology (51), toxicity (52) {53} (54) (55), or anthelmintic props. (56) see indie, 
refs. — For use as narcotio and anesthetic see below. 

USES OF C 

Use for anesthesia and narcosis. (For general reviews on use of C as anesthetic see 
(57) (5S) (59) (GO); for use of C as dental anesthetic sec (01) (02) (63); for short narcosis 
see (04) (65). — For data on mortality from use of C as anesthetic see (06). — For studies 
of explosion hazards with G or C 4- ether (07) especially in presence of X-ray apparatus 
(OS) sec indie, refs, (see also above under inflammability of C).J 

Use as a refrigerant. C either alono or mixed with other cpds. is often used in refrigerat- 
ing systems: c.g., for general survey of this aspect see (21); for examples of patents on use 
in refrigerating systems of 0 (70), of C (00%) + McCl (4%) (3:7005) (71), of C (25%) + 
methylene (di)chloridc (3:5020) (75%) (72), of 0 (40%) + EtBr (00%) (72), of C + 
an ale. -f a hydrocarbon lubricant (74) sec indie, refs. — For study of use of C with other 
suitablo liq. in low-temp, cryostats see (IS). 

Use as solvent for extraction of oils. For use of G as extremely volatile solvent for 
extraction of oils, fats, resins, perfumes, etc., bcc (75) (76) (77). 

Miscellaneous uses of C. C is now an important raw material in the prepn. of tetra- 
ethyllead for use as an anti-knock agent in gasoline; for further details see below under 
chcra. behavior of C toward metals. 

(For use of C in purification of metallic mercury sco (78).J 

Because of its inertness toward ozone, its availability, and its low b.p., 0 is often used 
ns solvent for ozonolysis. 

DETERMINATION OF C 

For detn. of C by pyrolytic dissociation at 900° into ethylene and HC1, followed by 
detn. of chloride ion with stand. AgN 03 (42) (SO) cf. (81) or by combustion with Os in * n 
explosion pipet to yield IIzQ, CO 2 + HC1 (47), see indie, refs. — For detn. of C by hydrolysis 
with excess std. N/2 ale. KOH in B.t. at 120° for 15 min. and back titration with A/2 
HC1 see (79). 

For detn. of C in CHClj (3:5050) 6cc (82); for detection of C in perfumes see (83). 

For further aspects of identification of C sco below under (B). 

PREPARATION OF C 

C can be prepared from various sources and by many methods (sec amplification below); 
however, for quick laboratory methods the most convenient aro those from EtOII by htg. 
with AICI3 (1 mole) at 150° (97.6% yield (13)) and from diethyl sulfate with flq- CaClj 
(63% yield (84)). 

From ethyl alcohol (1:6130). 

With hydrogen chloride or hydrochloric acid. [For prepn. of C from EtOH by reactn. 
with HC1 in absence of cat. under reflux (85) (86) or at 125° and 16 atm. (87), or 140° and 
24 atm. (88), seejndic. refs.; for use of EtOH + liq. HC1 see {80). J 

For prepn. of G from EtOII with cone. HC1 in pres, of ZnCfo (60% yield (7) (90) ^ 
articles represented by (90) ( 7 ) (91) (92) (93) [for patents (often including also other metal 
salt cat. such as BiCU, etc.) see (94)— (102), inch). 

[For prepn. of C from EtOH + HC 1 in pros, of H3PO4 (103) (104) (105) or H2SO1 (106) 
or EtHSO* (107) sco indie, refs.] 
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By use of metal sails For prcpn. of C from EtOH by use of AICU at 150° (97.6% yield 
(13J) or of aq FeCJj at 80’ (108), or by reflux with eubl, FeClj for \}$ hrs. (86% yield (112)), 
see indie, refs. 

By use of inorganic acid chlorides. For prepn. of C from EtOH by use of PCU (43% 
yield (109)), VCh + ZnCJ; (62% yield (91)), PCI S + ZnClj (70% yield (91)), S0C1 2 + 
pyndine (75% yield (91», or SOjClj + pyndine (110) ecc indie, refs. 

By use 0/ organic acid chlorides. (For prepn. of 0 from EtOH with benzotrichloride 
(3:6540) + FcCb eec (111)) 

From diethyl ether (1:6110). 

By cleavage with MCI + a catalyst. (For prepn of C from diethyl ether with HC1 -f 
ZnCb (113) at 80-2S0® under press. (114) or at 300-370° under press. (115), or with HC1 -f 
AtCls/NaG/FcCli at 200-325° (116), or with HCl + a nitrogen hetcrocycle (117) sec 
indie, refs } 

By cleavage with acid chlorides 4- a catalyst. (For prepn of C from diethyl ether with 
SOClj or S2CI2 m pres. ofSnChorTiCL (118), or withSOClj-f ZnCl: (119); or with benzoyl 
chlonde (3:6240) in pres of Zn (120) cf. (121), ZnClj at 150° (78% yield (122)) cf. (123) 
(124), McZnI (125) or AlClj (120), or with phthalyl (di)chloridc (3:G900) in pres, of ZnClj 
at 170° (80% yield (122)); or with acetyl chlonde (3:7065) in pres, of ZnCl 2 (127) or AlCh 
(126) see indie refs.] 

(For formn. of C from diethyl ether + CHClj (3.5050) -f cat. at 290° and 25 atm. see 
(128) 1 

From iq nous ethyl esters of inorganic and organic acids. (For prepn. of C from diethyl 
sulfate with nq CaClj as tab method (63% yield (84)) or as manufacturing process (129); 
from diethyl sulfate with cone HCl at 140° and 24 atm. (130), from ethyl chlorwulfonate 
with fumg. 11 Cl at 100° (91% yield (131)) (132) cf. (189), pyridine (133), or di-n-butyhminc 
at 100° (53% yield (134)) roc indir. refs.} 

(For prepn. of 0 from ethyl formate (13000) with AlCh (1 mole) at 110° (82% yield 

(135) ); from ethyl chloroformatc (3:7295) on htg. at 250° (for Bludy of this reaction sec 

(136) (137)), with dimctbylanihnc at 150° (138), with pyndine (139), with quinoline at 
100° (139) or even 59° (140) (141), or with AlCh at room temp (142), or with EtHSO* 
(143) see indie, refs.) 

(For prepn. of C from ethyl acetate (1 -.3015) with tmbl. FcCb on lj^ hrs. reflux (73% 
yield (112)), or with SjCL (144), from ethyl benzoate (1 3721 ) with euhl FcClj on 1 14 hrs. 
reflux (74% yield (1 12)); or from diethyl phtlialite (1:4331) with phthalyl (di)chloride 
(3'6900) + trace ZnClj at 130’ (145) sec indie, refs.} 

From vinyl chloride (3-7010). (For prepn. of C from vinyl chloride by cat. hydrogena- 
tion at Hoy. temp, and press sec (146) j 

From ethane, fFor prepn. of C from ethane with Cl* above 290* ta pres, of ethylene or 
PbEt* as cat. (yields 67-8-71.4% (147)) (148) sec indie, refs. — For examples of other 
patents on prepn. of 0 from ethane with Cl* in pres, of various cat. (149) (150) (151) (152) 
(153) we indie refs.} 

From ethylene. The preparation of 0 from ethylene by catalytic addn. of hydrogen 
chlonde has been extensively studied both in the scientific and in technical literature. 
At very low temperatures, the catalyzed reaction is quantitative, but as the temperature 
is increased the revere reaction (dissociation of G into ethylene and HCl) is favored, 

(For studies on tl>e prepn. of C from ethylene with HCl m pres, of AlCli or BiCb at -78° 
(109% yield (3) (155)), or as high as -12° (93% yirld (151) (155)) or 130° (37% yield 
(42)), we tndie refs.; for studies on equilibrium at U4* and 124° (150), nt 170°, 200°, and 
230* (157) or for calm, of entropy of system {158} sec indie, refs,; for study of various cat. 
we (159)) 
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[The patent literature on prepn. of C from ethylene + HC1 is extensive and overlapping, 
but illustrative examples may be cited. For patents involving use of AICI 3 (160) (161) 
under pressure (162) (103) (1G4) (105) in the pres, of a solvent (often 0 itself) (1C2) (166) 
(107) (108) (100) see indie, refs. — For use of cthyleno + mixt. of HC1 (00%) + CIj 
(10%) + AlCL (109) (170) or for prepn. (171) or revivification (172) of AlClj cat. see indie, 
refs.] 

(For patents on prepn. of 6 from C 2 H 4 + HC1 with various cat., c.g., with BiClj (173) 
(174) (176), with anhydrous EtHSCL (176), with" SnCl* on activated carbon at 150° (177), 
with bauxite cat. (178), with iron oxide cat. at 50° and ord. or increased press. (179), with 
BaCl 2 at 250° (180), with FcClj in C or AICI 3 in nitrobenzene (181), with ZnCli on acti- 
vated carbon, silica gel, etc., (182) (183), with various BUrfacc agts. (184) (185), with 60s 
(180), with 00% H 2 SO 4 + NaCl (188), or in liq. ethyl chlorosulfonatc -f- BiClj (189) see 
indie, refs.] 

(For purification of C obtd. from tcclm. gases by HC1 method sec (187).] 

From miscellaneous sources. [For formn. of C from EtBr with CHClj (3:5050) in 
pres, of AlClj at 60° (191), from EtMgBr during reaction with S 2 CI 2 (102) or with 1,2- 
dichloroctbylcnc (3:6030) (193), from Etl with HgsCL in s.t. at 140° (12), from ethyl «,#- 
dichlorovinyl ether (3:6540) with CI 2 at ord. temp, followed by waring, or stdg. in absence 
of aq. (104), or from dicliloroacctaldchydo dicthylacctnl (3:6110) with ZnEtj (105) see 
indie, refs.] 

[For formn. of 0 from succinic acid (1:0530) with aq. FcClj in sunlight (196) or from 
McCl (3:7005) + aq. by disproportionation over cat. at 200-275° (107) see indie, refs.] 

CHEMICAL BEHAVIOR OF 0 
Pyrolysis ok C 

C passed through plain tubo at 410° is largely unchanged, but C passed at 550° through 
tube contg. pumico (1D8) cf. (42) or other cat. (109) dissociates completely into ethylene + 
HC1 (uso in detn. of C (42)). 

Behavior of C with Inorganic Reactants 

Chlorination. [C with liq. CI 2 (1 mole) in u.v. light and cooling yields (200) mainly 
1,1-dichloroe thane (3:5035) accompanied by somo 1,2-dichlorocthano (3:6130) and higher 
chlorination prods.; tho two dichlorocthancs aro also obtd. from C with CI 2 + aq. (201).'” 
For very impt. study of behavior of C with CI 2 at 202-380° sec (202) (147).] 

[C with SbCL in B.t. at 100 ° (203) or C with NCI 3 ( 20 - 1 ) yields 1 , 2 -dichloroctliano (ethylene 
dichloride) (3 : 6130).] 

Bromlnation. [For behavior of C with Br 2 sco (207) (208).] 

Fluorinatlon. [C at 900° with F 2 in pres, of Cu yields (205) CF 4 , CFjCl, CFa-CFjCi, 
CHF 2 .CH 2 CI, CF 2 =CC1 2 , and other prods.] 

Hydrogenation. [For behavior of C with atomic hydrogen see (206).] 

_ Hydrolysis. [C over suitable partially dehydrated Al(OH)a at roorn temp. ( 209 ), or 
0 + aq. vapor over cat. at 300-500° at ord. press. (210) (211) (212), or C witlraq. NaO* 
above 150“ under press. (213), or 0 with ale. NaOH (214), ale. NajCOs, MgO, or CaOo (215) 
is saponified yielding EtOH (1:6130). — The reaction of & with EtOH/KOH is bimolccular 
( 210 ); furthermore during Iiydrol. of C with alk. some diethyl ether is always formed cf. 
(213) (214) and tho reaction may be adapted to its prepn. (217).] 

Amlnatlon. [C with ale. NHg in s.t. at 100° (218) or C with liq. NIL at 220° and 220 
atm. press. (219) gives salts of cthylamine, dicthylaminc, triethylaminc, and other prods. *" 
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C with NaNH 3 in liq. NHs at 0° and 20 atm. gives cthyhmiae (30%, yield (220» and ethy- 
lene,} 

Behavior of C with inorganic adds. [0 passed through boilg. HjSO< gives CjHjs 4* 
SO 2 4* HCii C is absorbed by SOj giving a liq. which probably comprises a mixture* of ethyl 
cblorosulfonate, ^-chloroe tbanesuhomc acid, and 3-bydroxyethancsutfonyl chloride (221).) 

Behavior of C with inorganic salts. {For study of rate of reaction of C with KI in acetone 
at SO 6 and 60° see (222). — C with AlBr3 under suitable cond. yields (223) ethyl bromide.) 

Behavior of C with metals. With sodium. The moat important reaction of C with 
metala is that involved in the manufacture of tetraethyllead for use as an anti-knock agent 
in motor fuels. Tetraethyllead is prepared for 0 either by direct reaction with Na/Pb 
alloys, or by reaction with Mg and subsequent conversion of the EtMgCl by means of 
PbCla. For a general survey (without references) on the manufacture of tetraethyllead 
see (224). 

For patents involving the prepn. of Et*Pb from C by reactn with Na/Pb alloys under 
various circumstances see (225H244) inch; for patents involving the use of EtMgCl see 
(245M248) mcl. 

{For behavior of G with N a in jgr. followed by CO* <2 40) or with amyl-sodium or octyl- 
sodium (250) sec indie, refs. — C with K/Nu alloy in xylene gives {251) ethane (32%) 
and ethylene (5.5%). — C with Tl/Na yields (252) TIEb.) 

Wifh magnesium. {C with Mg in s.t at 260° for 4 lira gives (253) gas {consisting of 
45% butane 4- 20% olefins 4- 22% H») and a white solid which with aq. gives a gas contg, ' 
86% H 2 4- 13% ethane) 

C with Mg m dry ether in absence of air and in pres, of trace of 1 2 gives (00.7% yield 
in 4 hra. (254)) EtMgCl; this reagt. ia actually an cquil. mixt. contg. 25% EtMgCl 4* 
42.5% MgEti 4- 42.5% MgCl 2 (255). — For study of competitive reaction with Mg m 
ether of an equimolar mixt of C 4* Ell yielding 27% EtMgCl 4~ 73% EtMgl sec (256). 
—■{For reactn. of EtMgCl with NH*Cl or triethylamine.HCl (254), with NH2CI (257), or 
noth NCI3 (25S) see indie, refs.; for study of electrolysis of EtMgCl in ether see (250). — 
For reactn of EtMgCl with PbCla yielding FbEt« see (245H24S) incl ; with CeH 5 NCO 
yielding propionanihde see below under @’a.J 

Behavior of C with Organic Reagents 

[CJ with 4* Al/Hg gives (76% yield (260)) ethylbenzene (1 ; 7410); 0 -f- hexane 4- 
AIO 3 gives (201) octane.) 

JC with CO 4- AICI3 at 40-50° and 120 atm. followed by treatment with HjO gives 
(43% yield (262)) (203) propionic acid (1:1025).) 

{C with ethylene oxide (1:6105) 4- AlClj gives (264) a mixt. Contg. 4-chlorobutanol-I 
(3:9170) 4- ethylene chlorohydrin (3:5552).) 

[0 may be used for the ethylation of OH groups or NHj groups: e.g., for reaction of C 
with sodium phenolate yielding (265) ethyl phenyl ether (l :7485) or for use of 0 in ethyla- 
tion of cellulose (266} (267) see indie, refs.; for use of b ia ethylation of metanilic acid 
(26S) <214) (215), Moluidine (269), or lu-aminophcnol (2681 sec indie, refs.) 

{For condens. of C with hexamethylenetetramine see (270).} 

1C (2 moles) with ethylene {di)bromide (1 mole) 4- 3% AlClj in steel bomb at 25° for 
14 days undergoes a redistribution reactn. yielding (271) a mixt. consisting of 5 epcls., viz., 
0 (35 mole %) 4* EtBr (30 mole %) 4- ethylene chlorobromide (17 mole %) -f ethylene 
(di)bromldc (11 mole %) 4- ethylene dichloride (3.5130) (7 mole %).) 

1$ U mole) with quinoline (1 mole) in B.t. in direct sunlight reacts only very slowly 
(incomplete in l year) but grad, separates ethylquinolium chloride, cryst. from ate. EtOH 
by addn. of dry ether, m.p. 122 a (290).) 
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@ Propi on anilide: m.p. 104.0-104.5° u.c. {272). (See also under propionic acid 
(1:1025).) [From C by conversion to EtMgCI (see above) and reactn. in dry ether 
with phenyl isocyanate (272).] 

Propion-/>-toluidide: m.p. 123°. [Presumably obtainable (272) from C via con- 

version to EtMgCI (see above) and reaction in dry ether with p-tolyl isocyanate] 

Propion-a-naphthalide: m.p. 126° u.c. (273). [Presumably obtainable (272) from 

C via conversion to EtMgCI (see above) and reaction in dry ether with <r-naphthyl 
isocyanate; the analogous process for EtBr has been reported (273).] 

Ethyl mercuric chloride: m.p. 193.5° cor. (274), 192.5° (275), 192° (276). [Prepd. 

indirectly (276); but should be preparable from EtMgCI with HgCls since ccaresp, 
EtHgBr has been reported (276) from EtMgBr + HgBr 2 . — Note that m.p. of EtHgCI 
is almost identical with that (193.5°) of EtHgBr cf. (276).] 

— — • S- (Ethyl )isothiourea picrate: m.p. 188° (277). [Not reported from C, but readily 
obtd. from EtBr or EtI (277) (278) (1 g.) with thiourea (1 g.) in ale. (10 ml.) on re- 
fluxing for 2 hrs., then adding PkOH (1 g.), htg. until clear soln. results, then cooling 
(277). — Note that the m.p. of this prod, is very close to those of S- (sec-butyl )isothio- 
urea picrate, m.p. 190° (278), and N-benzylisothiourea picrate, m.p. 188° (277).] 

N-Ethylphthalimide: [Bed. XXI-461, XXI r (363)], ndls. from ale., m.p. 79° (279), 

78° (280). [Prepd. indirectly (280), also from EtI with potassium phthahmide in 
s.t. at 150° (279).] 

JV-Ethyl-3-nitrophthalimide: pi. from CSj, m.p._ 105-106° (281) (282); for photo- 
graphs of crystals see (282). [Not reported from C itself, but obtd. from EtBr with 
K phthalimide on protracted reflux. (281).] 

N-Etbyltetrachlorophthalimide: pi. from CHCla on pouring into 2 vote. EtOH, 

m.p. 192-193° (283). [Not reported from C but obtd. from EtBr or EtI with K tetri' 
chlorophthalimide in s.t. at 200° for 6 hrs. (283).] 

N-Ethyls_accharin : cryst. from dxl. ale., m.p. 94° (284). [This prod, cannot be 

obtd. from C itself (284) but is obtd. from either EtBr or EtI with sodium saccharin 
in aq. butylcarbitol (1:6517) contg. IQ on refluxing for 30 min. (2S4).] 

N“EthyI-N“(p-bromobenzenesulfonyI)-^-anisidide: m.p. 113 5° uc. (285). [hot 

reported from C but obtained from EtBr with N-(p-bromobenzenesulfonyl)-p-anteidide 

(285).] 

P-Ethoxybenzoic acid: m.p. 195° (286) cf. (2S7). 

Ethyl 2,4,6-triiodophenyl ether: m.p. 83.5° cor. (288). 

Ethyl a-naphthyl ether: oil, b.p. 280.5° cor., f.p. below —10° (289). (Corresp. 

picrate, m.p. 118.5-119.5° cor.; Neut.' Eq. 401 (289).) 

Ethyl 0-naphthyl ether: m.p. 35.5-36 0° cor., b.p. 282° cor. (289). (Corresp. 

picrate, m.p. 101.0-101.5° cor., Neut. Eq. 401 (289).) 

3:7015 (1) Timmermans, Bull. soc. chim. Belg. 27, 334 (1914); Cent. 1914, I G18. (2) G^-* 
J. Am. Chem. Soc. 59, 2739-2741 (1937). (3) TuUeners, Tuyn, Waterman, Rec. trav. chm »> 
544-554 (1934). (4) Berthoud, J. chim. phys. 15, 13 (1917). (5) Jenkin, Trans. Faraday hoc. 
18, 197-199 (1922). (6) Regnault, Ann. chim. (4) 24, 380 (1S71). (7) Norris, Taylor, 

Chem. Soc. 46, 757 (1924). (8) Thiel, Schulte, Z. phystk. Chem. 96, 331-333 (1920). (9) BecK ‘ 
mann, Z. anorg. allgem. Chem. 55, 379 (1907). (10) Fuchs, Z. Physik 63, 837 (1930). 

(11) Timmermans, Hennaut-Roland. J. chim. phys. 34, 699-700 (1937). (12) Licnemann. 
Ann. ICO, 214 (1871). (13) Norris, Sturms, J. Am. Chem. Soc. 61, 1415 (1939). "JS 
Schantz, Arch. Pharm. 257, 110-111, 127 (1919). (15) Schneider. Z. physik. Chem- 22, 
(1897). (16) Gutmann, J. Chem. Soc 87, 1040 (1905). (17) Awben-y. Phil. Mag. (7) 31 , ZW 
(1941). (18) Kanolt, Sci. Papers U.S. Bur. Standards No. 520; 20, 619-633 (1924-6)- 
Ramsay, /- Chem. Soc. 35, 470 (1879). (20) Pierre, Compt. rend. 27, 213 (1845/9). „ 

(21) Henning, J . Soc. Chem. Ind. 39, 1-8T (1920). (22) “International Critical Tables 
III-231. (23) van Arkel, Vies, Rec. trav. chim. 55, 410 (1936). (24) Fulmer, Ber. 57, 514 {19-V- 
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{25} Genelea. Z. pkyiik. them. UnterricKl 33, 147 (1920). {26} Kimbeclio (to Standard Oil 

Jv—t Tt *5 **«-»«* v«~o- ? io.i2; C-A. 36.4137 (1942): Brit- M5.729, June 10, 

. ■ .. , . tmanchuk, J. Gtn. Chem. (U S-S-R.) 6, 950-954 

P«. ‘ ' ' ' {2S) Zellhoefer, Copley, Marvel, J. Am. Chem. 

, i ■ ■ . * < . Chem. 23, WS (1937). {30) Kapl&o, Monakhova, 

Reformabkaya. Besansova. J. Applied Ctem. {VJSJS.R) 10, 2022-2027 (1937); Cent. 1932, 

I 2160. CA. 32, 5281 (193S). 

(31) Kimberlin (to du Pont Co.), US. 2.352.26S, June 27, 1944; C.A. 38, 55QS (1944). (32) 
BaakmoUe, Hash. J. Ind. Enff. Chem. 13, 322-323 (1921). (33) Wertyporoch, Ber. CO, 1232- 
123$ (1933). {34} Weityporoch, Kowalski, Z phynk. Chem. A-16C, 205-213, 217 (1933). {35} 
Wertypozoch, Firla, Z. jAyrifc. Chejn. A-162, 39V-U4 (1933) {30} Wertyporock, Firla, jinn. 

500, 287-295 (1933). (37) GoMmann, Polysm, Z physik. Chem. 13 2, 321-370 (192S). {38} 
Lamb, Coolidge, J. A**- Chem. Sot. 42. 1153 (1920). {39} Pearce, McKinley, J. phys . Chem. 32, 
370 (192b), {40} Pearce, Reed, J. Phys. Chem. 39, 294 (1935), 

(41) Gregg, J. Chfm. S<x. 1M3, 351-355. (42) BerJ, Bitter, Bee. 57, 95-99 <1924). {43} 
Larnb, OhL J. vim. Chem. Sck. 57, 2154-2101 (1935). (44) Jones, V-S. Bur. Mines. Rept. Invest. 
3443 (1939) (45) SuB, VS. Bur Mines, Kept. Invest. 3745 (1944). {46} fluff, UJS. Bur, 

Mines, Bept Invest. 3430 <1940). {47} Jones, Ind Eng. Chem. 20, 367-370 (192$). {48} Deisa, 
Z EleXtroehem. 29, 580-587 (1923). (49) van Deventer, Re e. tear, chim. 57, 95-107 (193S). 
{50} Seller, Fot GawlK Z. jAysih. Chem. B-52, 299-314 (1012); A nates fis qidm. 38, 310-340 
(1942); C A. 37, 4943 (1943). 

{51} Embley. Proc- Roy- Sac. (London) 78B, 391—113 (1900). (5j) von Octtingco, J. Jnd. 

Hyg. Toxicol, 19, 38ir-393 U037). {53} bz •* '* '* r- * *'• * ' «*. r*“ 

30,4620(1942). {54} Lehmann, Scbnudt- , . li 1 . . *’ * ,!l 

477 (1937). {55} Lazarev, Arch expll. f US ■ ■ 

451; not m C.A- {56} Faust, J. Am. Med. Assoc 103, 386-392 (1937): C-A. 31, 3505 (1937), 
(57} Bsakemlie, flaxnor, J. Ind. Eng Chem. 5, 828-631 (1913) (5S) Stewart, Anesthesiology it, 

633-640 (1941), C-4 36. 865 (1912). (59) Eflkiod, Bnlr. Khn. Chir. 107, 251-306 (1938); 
C-A. 32, 8556 (1938). {60} Schaefer, Sehmm, Xariost-Anrslhesie 3, 330-310 (1930); Cent. 1931, 
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Davenport (to Chicago Pneumatic Tool Co), IT A. 1,986,959, Jan 8, 1935. Cent. 1936, II 147; 
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(168) Tierce (to Dow Cbm. Co.), U.S. 2,140,927, 

* n /,nonv nimi « 8td. Oil Dev. Co ), 

ik. Weiler-ter-Mcer, 


168S (1940). (172) 
, 139 (1941). (173) 
C.A. 34, 778 (1940). 
4. 1938; Cent. IMS. 
20, 3170 (1926); 

■ ‘ 1 l *5, 1 895; CJt. 18, 1673 (1924) • Ger. 445,991, 

I ' ich 574,800, July 18, 1924; Cent 1925, J 8 05 ; 

• ' Chero. Co), UJ3. 2,125,284, Aug. 2, 1933; 

Cent. 1939, 1 531 , CA- 

I 3197; C.A. 27, 4543 • 

U 220; C A. 33, 6SG7 ( 

8, 1938; Cent. 1938, I • 

{Moscow Slate Unit ) Z 
(181) I.G.. French 7 


Ini. 

78 (1925): French 5CC 
Dow Chcm. Co }, U.S 
(to du Font Co.), U.S 
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(201) Aschan. Cent. 1919, 1 221; C.A. 13, 2SGS (1919). (202) Rust, Vaughan, J. Org. Chm.fi 
479-487 (1941). (203) Meyer, Mtfflcr. Ber. 24, 4249 (1891); J. prakl. Chem. (2) 46, 173-274 
(1892). (204) Coleman, Noyes, J. Am. Chem. Soc. 43, 2214-2215 (1921). (205) Calfee, Fuky- 
hara, Young, Bigelow, J ■ Am. Chem. Soc. 62, 207-269 (1939). (206) ChadwcU, Titani, J. Am 
Chem. Soc. 55, 1303-1375 (1933). (207) Denzel, Ann. 195, 189-205 (1879). (208) Meyer 
Petrenko-Kritschenko, Ber. 25, 3306-3307 (1892). (200) Gurvich, J. Russ. ' Phyv.-Chon. See 
48, 837-856 (1916); Cent. 1923, 1 1531; C-A. 11, 1?81 (1017); Z. yhysik. Chem. 107, 241 (1923)! 
(210) Criqueboef, Gillct, French 528,344, Nov. 10, 1922; Cent. 1922, IV 946; not in C.A. 

(211) Medvedev, Abkin, J. Phys. Chem. (U.S.S.R ) 4, 731-739 (1933); Cent. 1935, 1 2520; not 
in CA. (212) Abkrn, Medvedev, Russ. 34,551, Feb. 28, 1934; C.A. 20, 2973 (1935). (213) 
Hale (to Dow Chem. Co.), U.8. 1,938,453, Dee. 5, 1933; Cent. 1934, 1 1709; C.A. 28, 1047(1931). 
(214) Izmail'skii, Popov, Bull soc . chim. (5) 3, 2028-2037 (1936). (215) Izmail'skii, Popov, 
J. Gen. Chem. (U.S S.R.) 8, 695-697 (1938); Cent. 1939, l 2746; C.A. 33, 1203 (1939). (21C) 
Grant, Hinsbel wood, J. Chart. Soc. 1933, 200. (217) Carter , Coxe (to Knrpcn Bros.), U.S. 
1,450,177, June 10, 1923; Cent. 1925, II 1224; C.A. 17, 2886 (1923). (218) Groves, J. Chem . 
Soc. J3, 331-333 (I8G1). (219) Stabler, Ber. 47, 910-911 (1914). (220) Picon, Bull. soc. chim. 
(4) 35, 979-981 (1924). 

(221) Purgold. Ber. 6, 502-506 (1873). ‘ ” ' ‘ ~ 

(1925). (223) Harlow, Ross (to Dow Che 
1683; CA. 27, 1890 (1933). (224) Edgar 

(to Std. Oil Dev, Co.), UJ3. 3,293.214, Aug. 18, 1942: C.A. 37, 8S8 (1943). (226) Daudt (to 
du Pont Co.), U.S. 2,091,114, Aug. 24, 1937; Cent. 1937, II 3075; C-A. 31. 7446 (1937). (227) 
Amick, Parmelee, Stecher (to du Pont Co.), US. 2,091,112, Aug. 24, 1937; Cent. 193 7, 11 3075; 
C.A, 31, 7446 (1937). (228) Downing, Parmelee, Pedersen, Stecher (to du Pont Co.), UB. 
2,004,160, June 11, 1935; Cent. 1935, II 3702; C.A . 29, 4775 (1935). (229) Downing, Bake (to 
du Pont Co.), U.S. 2,000,069, May 7, 1935; Cent. 1935, II 3702; C-A. 29, 4026 (1935). (230) 
Calcott, Parmelee, Stecher (to du Pont Co.), U.(3. 1,9S3,535, Dec. 11, 1934; Cent. 1935, 1 2599; 
C-A. 29, 817 (1935): Brit, 453.271, Sept. 1, 1936; CA. 31, 1043 (1937); not in Cent. 

(231) Downing, Bake (to d u Pont Co.), U.S. 1,979,254, Nov. 6, 1934; Cent. 1935, II 1955; 
C.A. 29, ill (1935). 1232 > Cidcott, Parmelee, McseMer (to du Pont Co.), U.S. 1,962,173, 
June 12,1934; Cent. 1934 II 3842; CA. 28, 4847 (1934). (233) Calcott, Parmelee, Meschter 
(to du Pont Co.), U.S. 1,944,167, Jan. 23, 1934; Cent. 3934, 1 2654; CA. 28, 1982 (1034). (234) 
Daudt (to du Pont Co.), U.S. 1,749,567, March 4, 1930, Cent. 1930, 1 3354; C.A. 24, 2138 (1930). 
(235) Daudt, Parmelee (to du Pont Co.), U.S. 1,717,961. June 18, 1929, Cent. 1929, II 2101; 
C.A. 23, 3931 (1929). (236) Kraus, Callis (to Std. Oil Dev. Co ), U.S. 1,697,245, Jan. 1, 1929; 
Cent. 1929, I 2468; C.A. 23, 1202 (1929). (237) Calcott, Daudt (to du Pont). U.S. 1,692,926, 
Nov. 27, 1928; Cent. 1929, I 1741; CA. 23, 608 (1929). (238) Calcott, Parmelee, Lomman, 
U.S. 1,664,021, March 27, 1928; Cent. 1928, 1 29b9; C-A. 22, 1677 (1928): Brit. 280,169, Dec. 80. 
l‘“ - - - ; 


1164 (1928). 

(241) Calcott, English (to du Pont Co.), U.S. 1,652,812, Dec. 13, 1927; Cent. 1928, I «58; 
CA, 22, 865 (1928). (242) Daudt, Parmelee, Calcott (to du Pont Co.), U.S. 1,645,375. Oct. 11, 
1927; Cent. 1928, I 1328, C.A. 21, 3907 (1927). (243) Calingaert (to Genl. Motors Corp;, 
U.S. 1,622,233, March 22, 1927; Cent. 1928, I 1709; C.A. 21, 1546 (1927). (244) Kraus, CaUis 
(to Std. Od Dev. Co ), US. 1,612,131, Dec. 28, 1926; CcnL 1927, II 2111; CA. 21, 593 (192 W- 
Brit. 290,444, June 14, 1928; Cent. 1929, II 1214; CA. 23, 848 (1929); Brit. 214,221, June -i, 
1924; Cent. 1920, 1 491; C.A. 18, 2524 (1924): French 578,858, Oct. 6, 1924; Cent. 1926, I 4»i; 
not in C.A. (245) Britton (to Dow Chem. Co). TJ-S. 1,805,756, May 19, 1931; Cent. WU " 
1192; C.A. 25, 3667 (1931). (246) Daudt (to du Pont Co.), U.S. 1,705,723, March 19, 19. J, 
Cent. 1929, II 650; C.A 23, 2192 (1929): Bnt, 283,913, March 14, 192S; Cent. 1929, I MBlW- 
22, 4134 (1928). Ger. 533,779, Oct. 13. 1027; C.A- 26, ~ >< » ™ nsjuv. 

Aug. 22, 1928; Cent. 1929, 1 696; C.A. 23, 1143 (1929). 

U.S. 1.690,075, Oct. 30, 1928; Cent. 1929, I 696; C.A. " ! 

Co.), Brit. 297,106, Dee. 14, 1927; Cent. 1928, II 24C .* * 

LePevre. Hechenbleikner, J. Am. Chem. Soc. 58, 757 , , ' * 

J. Am. Chem. Soc. 64, 2243 (1942). , . _ „ , Sm 

(251) Hacked Kraemer. Thiele, J. pralt . Chem. (2) 42, 207-217 (1935). (252) Grod, 

Chem. Soc. 52. 3000 (1930). (253) Spencer, Crewdson, J. Chem. Soc. 93, 1&25 . (1908). 
Houben, Boedler, Fischer. Ber. 69, 1766-1788 (1936). (255) Schlenk, Ber. 64, 734-730 
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( 256 ) Rudd, Turner, /, C hem. Soc . 1928, 686-691. {257) Coleman, Bmnanson, Johnson, J. 
Am. Chem. Sec. 53, 1S96 (1937}. (C5S) Coleman, Buchanan. Faxson, J. Am. Chem. Soc. 5$, 
3670 (1633) {259) Evans, Lee, J. Am. Chem. Soc. 56, 654-657 (1634). (260) Pinguid. J. Am. 

Chem. Soc. 63, 3527-3526 (19-N). 

(261) LG . French 659.739, Nov. 29, 1929; Cent. 1D3Q, l 3237; C,A. 24, 1666 (1930). (262) 
Hopff, Ber. 64, 2478 (193 1 ) (263) I.G.. Brit. 310,438, May 23, 1920; Cent, 1929, II 1214; C.A. 

24, 2137 (1930). <26i) I.G., »nt 354,992, Sept. 10, 1Q3U Cent. 1931, U 3545; C.A. 26, 5574 
(1932). (265) Senior!, Yohe (to B. F Goodrich Co->, U.S. 2,070,848, Feb. 16, 1937; Cent. 1937, 
ll &58 [C-A. 31, 2229 (1937)) (200) Nikitin, Rudneva, J. Applied Chem. {U.S.S.fl.) C, 45-59 

(1933), Cent 1934, I 1415. C.A- 27, 5964 (1933), (267) Nikitin, Itudneva, J. Applied Chem. 
(U.S.S.R ) (>, 716-720 (1933); Cent. 1334, U 537; CA. 28. 3891 (1934). (208) Izma3’»kii. 
Yopov, J Applied Chem {UJSSR)tt, 776-785, 786-789 (1029); C.A. 31, 2246 (1940). (269) 
Tolmachev, Trans. Leningrad Chem -Tech. Inst. 1, 119-124 (1934); C.A. 29, 2930 (1935); not in 
Cent. (270) Sheppard, Adams (to Naugatuck Chem. Co), 17-S- 1,471,213, Oct. 16, 1923; Cent . 
1326, II 2500, CA. IS, 155 (1924)- Bnt. 207,499. Jan. 23, 1924, Cent. 192C, 11 £500, C.A. 18, 
159Q (1924) 

(271) Cahngaert, Soroos, llnizda, Shapiro, J Am. Chem. Soc. 62, 1545-1647 (1940). (272} 
Underwood, Gale, J. Ant. Chem. See. 56, 2117-2120 (1931). (273) Gilman, Furry, J. Am. Chem. 
Sot. 50, 1214-1216 (1928). (274) Marvel. Gauetke, Hill, J. Am Chem. Soc . 47, 3009-3011 (1925). 
(275) Crytnble, J. Chem. Soc. 105, CSS (1914). (270) SJotfca. Jacobi, J. prakt. Chem. (2) 120. 
274 (1928). (277) Brown, Campbell, J. Chem. Soc. 1937. 1700. (27S) Levy. Campbell, J. 
Chem. Soc. 1939, 1443. (279) Graebo, Fictei, Ann 247, 302-303 (18S8). (280) Wanag, Vein- 
bergs, Ber 75, 1560 (1942) 

(281 ) Bah, Ma, Be r. 65, 1030-1633 (1932). <282) Sah. Ma, Sci Repte. A'c U. Ttino Hua Unit. 
2, 147-140 (1933). <283) Allen. Nicholls, J Am. C hem. Soc- 66, 1400-1410 (1934) (284.) 

Memtt, Levey, Cutter, J. Am Chem. Soe. 61. 15-16 (1939). (285) Gillespie, J. Am- Chem Soc. 
56, 2740-2741 (1934). (286) Bennett, Jones, J- Chem. Soc. 1939, 421. (287) Lauer, Sanders, 

Lcekley, Ungnade, J. Am. Chem. Soc. 61, 3050 (1939). (288) Drew, Sturtcvant, J Am. Chem. 
Soc Cl, 2066 (1939). (289) V. H Dermer, O. H Owner, J Orp Chem. 3, 291 (1938). (290) 
Pehn, Cope, J Am. Chem Soc. 48, 2636-2637 (1928). 


3:7020 

2-CHLOROPROPENE-t 

Cl CrfUCl 

Beil. 1-198 


(Isopropenyl chloride 

I 

M 82) 


a-methylvioyl chloride) 

— C=CHj 

L'(369) 

B.P. 

F.P. 



22.65° 

at 780 mm. (1> -338.0° (2) 

lA - 0.918 (5) 

n» ** 1.3949 (4) 

32.6° 

at 760 cun. <2) - 137.4° (1) 




23.5-23.5'’ at 760 mm. (3) 

21.7-21.8“ at 743 mm. (4> 

(For prepn of C (45%) together with 2,2-dich!oropropano , b.n 7 d° /”>.*»*«- . ^ 

from acetone (l -MOO) 4- PCJj see <61 n K /ft ‘- f 

KOH(3)or Trr ‘*~ * . ‘ • 

from 1 ^-dtc ’ ; 

With cyclop • , \^.M50) -f i,2,2- 

tmhioroproi ..«u.vi wilt) Zn see (14}.l 

C with MeOH forms a cooat -boiig. mixt, b p. 22 .0°, contg. 07% 0 + 3% MeOH (15). 
C treated with cone. HjSOi and {after evoln- of HCl has ceased) poured into much an. 
and stearn-distd. (16) or C htd- with 10 vbls. aq. in e.t. at 140-180'’ (17) yields acetone 
(1:5400) q.v. 

C adds Br 2 yielding (8) <I2) 2-chloro-I,2-dibromoprc>pane [Bed. 1-111), b.p. 169-J70 - ® 
cor (12). 

C adds HBr fairly readily; in the presence of air 0 r of antioxidants in vacuo, the product 
is pure 2-chJoro-2-bromopropane, b p. 91 0-02.0° at 740 mm., 34.6-34-8° at 100 mm., 
n|? « 1 4575 <4J, m the presence, of organic peroxides the major reacts, prod, is 2-chforo^ 
1-bromopropanc, b.p. 117.6-1180° at 740 mm , 52.2-52 at 75 mm., «p » 14778 (4), 
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3:7020 (1) “ " “ ----- 

mermans, B , , 

178(1940). ” * 

Ann. 138, 3 

Weidenbaui ■ ■ ■ 

Friedel, An 

(11) Gou 

14, 462-464 (1878). (13) Young (to Carbide and Carbide Corp.), U,S. 1,752,049, March 25, 
1930; Cent. 1930, II 1280. (14) Hass, Hind3 (to Purdue Research Foundation), U.S. 2.235,762, 

March 18, 1941; C.A. 35, 4042 (1941). (15) Lecat, Rec. trav. chim. 46, 242 (1927). (16) Oppen- 
heim, Ann. SvppL 6, 364-366 (1868). (17) Linnemann, Ann. 161, 66 (1872). 

3:7022 ETHYL HYPOCHLORITE CH 3 .CH 2 OCI Q.H 5 OCI Beil. I- 324 

11- (164) 

1 2 - (325) 

B.P. 36° at 768 mm. (1) = 1.013 (1) 

36° at 762 mm. (2) 

[See also ter-butyl hypochlorite (3:7165).] 

Colorless oil (rapidly turning yellow in light) with odor like hypochlorous acid. — C 
explodes_on BUperhtg. its vapor or even in cold upon addn. of Cu powder or in bright sun- 
light — C gradually decomposes on stdg. in diffuse light with formn. of ethyl acetate and 
other prods. (3) (4) (10). [For study of stability of C in aq. or in CCL soln. see {4).] — 
Sol. ether, CeH6, CHCI 3 ; for distrib. of C between aq. and CCI 4 see (4). 

[For prepn. of C from EtOH (1:6130) with Cl 2 in cold aq. alk. (2) (5) (l) (6) (7) (8) (9) 
or alk. earth (9) or with aq. HOC1 in pres, of CCU (4) see indie, refs.; for formn. of C from 
EtOH (1:6130) with Cl 2 at -18° (8) or with dry Ca(OCl) 2 (15) or aq. HOC1 (15) (16) see 
indie, refs.] 

C is able according to prevailing circumstances to act as an oxidizing agent, chlorinating 
agent, or for addn. to unsaturated linkages: furthermore since in aq. C is extensively 
hydrolyzed (69% in sat. aq. soln. (4)) it may serve as source of HOC1; examples of these 
reactions are given below. 

C with inorganic reactants. C with KI -f- AcOH liberates I 2 quant, according to the 
equation C 2 H 5 OCI + 2 HI — » CjHjOH -f- HCI + I 2 (use in quant, detn. of C (2) (4) (7)); 
C with dll. alk, NajAsOj gives (11) (12) EtCl (3:7015) -f- NajAsO<; C in dil. alk. KSH/ 
KCN mixt. gives (12) KSCN + KC1 + EtOH. , 

[C adds to dry SO 2 yielding (5) ethyl cblorosulfonate (Beil. 1-327, Ir(327)], b.p. 151-154° 
dec., nil = 1.4174 ] 

'[C (1 mole) with KCN (2 moles) in 7 pts. aq. at —5° gives (30% yield (13)) ethyl cyano- 
iminoformate [Beil. H-549, IIi-(238), II 2 -(511)] I oil, b.p. 133° dec., accompanied by a little 
diethyl di-imino-oxalate [Beil. 11-547, IIi-(238)], m.p. 38°, b.p. 172° strong dec.; in aq. ale., 
however, the same components give (13) diethyl iminocarbonate [Beil. III-37, HIr(18), 
IHr(31)], oil, b.p. 141° cor., accompanied by diethyl di-iminooxalate (see above).] 

C with organic Teactants. [C with EtOH (1:6130) yields (8) acetaldehyde (1:0100), 
acetaldehyde diethylacetal (1:0156), and paraldehyde (1:0170). — C with acetaldehyde 
(1 : 0100) at 0° followed by distn. of the mixture with anhyd. oxalic acid yields (3) cbloro- 
acetaldehyde (3:7212).] 

[C with acetone (1:5400) yields (3) chloroacetone (3:5425); C with methyl pbeny 
ketone (acetophenone) (1:5515) yields (3) w-chloroacetophenone (phenacyl chloride) 
(3:1212); C with benz aldehyde (1:0195) yields (3) benzoyl chloride (3:6240).] 

[G with phenol in CCL yields (3) both o-chlorophenol (3:5980) and p-chloropheno 
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(3; 0-175); C with hydroquinone (1:1590) in ether gives (3) 2,3-dichIorohydroqainane 
(3:4220>.I 

Q with phenyl MgBr in ether at O' 1 gives (60% yield (14)) (i) chlorobenzene (3:7903). 
(0 with phenylacetylene (1:7425) in CCL yields (3) w,4>-dichloroacetophenone (3;6S35).} 
(0 with cyclohexetse (1:8070) in CCI4 yields (3) 2-chlorocydobexanol-l (3:0175); for 
reactn. of C with mdene (1 :7522) or with 1,4-dihydronaphthaIene see (3}.J 

[C with olefins adds to the unsaid, linkage to give chlorohydrin ethyl ethers (a process 
now genericaily designated as chloroalkoxylation): e.g., C with ethylene yields (15) (17) 
£-ehJoroethyl ethyl ether (ethylene chlorohydrin ethyl ether) (3:7463); Q with amylene 
gives (3] a corresp. prod. ; the rate of addn. of 0 to olefins increases from ethylene to amylene 
(IS). — For extensive studies on the prcpn. of chlorohydrm ethers from olefins by use of 
sics, -b A”, jV-di ch! orobenr en esulf on ami d e {which mixture appears to generate RGQ as 
the active addn. agent) see (18) (19) (20) (21).) 

(C has, however, but slight tendency to add to unsaturated acids; c g., C in CCit has no 
actn. (22) on cinnamic acid (1:0735); C m dry ether or CCU with crotonic acid (1:0425) 
or sorbic acid gives only traces (23) of the expected prods. — C in CClt with hexen~3~oic 
acid-1 (hydrosorbic acid) {Beil. 11-435, IIj-(193), IIj*(404)} gives addn. to extent of 92% 
»a 3 days (23), but the prod, is not a chloro-e thoxy-hexan oic acid and consists entirely of 
a mixt. of two stereoisomerie 0-ch!orohexanoic lactones.] 

3:1072 (1) Durand, Naves. Bull. toe. chim. (4) 37. 717-723 (1925). (2) Sandmeyer, Her. IS, 
1767-1709 (1SS5). (3) Goldschmidt Endres. Dirsch. Ber. SS, 572-577 (1025). (l) Taylor, 
MacMuIlen, Cammal, J. Am Chem. Sac. 47, 395—103 (1925). (5) Sandmeyer. Ber. 19, S57-S61 
(1SS6). (0) Schaefer. Z. phi/sik. Chem. 93. 316 (1919). (7) Chattaway. Baekeberg. J. Chan. 
Soc. m, 2990-3003 (1923). (S> Chattaway. Baekeberg, J. Chem. Sac. 123, 1097-1 Wl (19 24). 
(9) Deanesly (to Shell Development Co.). US. 1.93S.175, Dec. 5, 1933; Cent 1931, I 1709; CU, 
28, 1053 (1934). (10) Durand. Naves, Bull, toe chirn (4) 37, 1252-1154 <1925). 

(11) Gutmann, Z. arvof. Chan. 6G, 232 (1925). (12) Gutmann, Bn. 50, 1717-1718 (1917). 
(13) Net, Ann. 257, 274-27 5, 29S-299 (1S95). (14) LeEevre, Markham, J. Chan. Soc. 1931, 
703-704 (15) Sukhnevich, Chdiagaryan. J. Gen. C hem. (US.S.B.) 2, 783-7S9 (1932); Cent. 

IMS. II 1170. CA. 27, 2670 (1933). (16) Schmitt, Goldberg, J praXl Chem. <2) 19, 393-396 
(1879). (17) Sukhncvich, Chilmgaryan, Ber. 63, 1210 (1935). (IB) Sklyarov, J. Applied Chem. 

12, 1835-1839 (1939); Cent. 1940, II 607-60.9, C.A. 34. 7813 (1940). (19) SUy&roY, 
J. Gen. Chan. { UJS.S.R ) 9. 2121-2125 (1939); Cent. 1940, II 199-200. C.A. 31, 4055 (1940). 
(20) Jjkhofherstov, Sklyarov. Acta Unit. Voronrpitnsvs 8, No. 2. 47-53 (1935); Cent. 193$, 11 
2524; C.A. 32, 4524-4523 (1938). 

(21> Likhosherstov, Alekseev, J. Gen. Chem. (UJS- S-R) 4 , 1279-12S2 (1934); Cent. 1030, I 
42S7; CA. *9, 3306 (1935). (22> Jackson, Pasiut, J. Am. Chem. Sac. 49, 2079 (1927)- (23) 
Bloomfield, Farmer, J. Chm. Soc. 1332, 2005, 2070-2071. 


: 7025 2-CKLOROPROPANE 

Cl CjHtCI 

Beil. I - 103 

(Isopropyl chloride) 

CH4— ■ (!)— CHj 

Ij-( 31) 
W 72) 



H 


BJP. 

FJP. 



30-37° 

(1) -117.0' 

’ (S) D* 5 ~ 0.84281 ($) 


36.5* at 760 no. 

(2) (5) 

** O.8CI68 (8) 

rig « 1.377 (17) 

3G.2-3G.5* u.c 

(3) 

0,8610 (7) 

3G.25* 

(4) 

D l 5 « 0.86707(3) 

nil - 1.38110 (S) 

36.0* at 760 m 

(6) 


35.5* at 757 nun. 

(7) 



34.8 at 760 mm. 

(S) 



34-5* at 740 mm. (43) 
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Colorless limpid liquid with not unpleasant odor. — Aim. insol. aq. [for precise data see 
(9} (10) (11).] — [For use as refrigerant see (12).] 

C with MeOH, b.p. 64.7°, forms const.-boilg. mixt., b.p. 33.4°, contg. 94 wt. % C {4}; 
C with EtOH, b.p. 78.3°, forms const.-boilg. mixt., b.p. 35.6®, contg. 97.2 wt. % C (4) 
[for other azeotropes see Beil. I2*(72).J 

[For prepn. of C from propanol-2 (1:6135) with conc.‘ HC1 + ZnClj (yield: 70-76% 
(13)) (14) (15) (16) (17) (43); with PC1 3 + ZnCl 2 (74% yield (15)); with PC1 5 + ZnCI 2 
(66% yield (15)); with SOCI2 + pyridine (80% yield (15)); or with AICI3 (70% yield (18)) 
see indie, refs.; for prepn. from propylene by addn. of HC1 under various conditions see 
(19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30).] 

[For formn. of C (together with other products) by actn. of Cl 2 on propane see (31), for 
further actn. of CI2 on C see (3).] — [For isomerization of 1-chloropropane to C in presence 
of metallic catalysts see 1-chloropropane (3:7040).] — [For purification of C with cone. 
H2SO4 see (32).] 

C on hydrolysis yields propanol-2 (1:6135). [For study of this reacto. see (2); for use 
in mfg. of propanol-2 see (33).] 

[For reactn. of C with KI in acetone see (1).] 

C with Mg in dry ether gives (90% yield (17), 93.9% (44)) RMgCl (for reactions of 
this see below). 

[For study of behavior of C with CeH® or toluene in pure HCI under press, see (45); for 
behavior with CeH6 + Al/Hg see (46).] • 

@ Isobutyranilide: m.p. 105® (34); 104-105° (35); u.c. (36); 103® cor. (37). [From G 
(36) or from isopropyl bromide (37) via conversion to RMgX and reactn. with phenyl 
isocyanate.] 

Isobutyr-p-toluidlde : m.p. 103.5-109.5° (38); 106-106.5® (39). [Presumably 

similarly obtainable via RMgCl + p-tolyl isocyanate but not actually so recorded.] 
Isobutyr-a-naphthalide: unrecorded. 

S-(Isopropyl)isothiourea picrate: m.p. 196® (40). [From isopropyl bromide on 

htg. 3 hrs. in ale. with thiourea, then adding PkOH (40), but not recorded from C-] 

Isopropyl mercuric chloride (sec-PrHgCl) : m.p. 97® (47). [Reported only by 

indirect means (47).] 

N- (lsopfopyl)phthalimide (2-(N-phthalimido)propane) : m.p. 86® (48), 85“ (49)- 

[Not reported from C but obtd. from isopropyl bromide with IC phthalimide in s.t. at 
160-170® for 7 hrs. (49), also indirectly (48) (50).] 

N- (Isopropyl )-3-nitrophthalimide: unreported. % 

N- (Isopropyl)tetrachloropbthalimide : unreported. 

JV-(Isopropyl)-o-sulfobenzoic Imide (N-isopropylsaccharin) : m.p. 134° (51). [Not 

reported from C but obtd. from either isopropyl bromide or isopropyl iodide with aq. 
sodium saccharin in aq. butylcarbitol (1:6517) on refluxing 30 mm. (51).] 

N- (Isopropyl) -N- (p-bromob enzenesulfonyl ) -/i-anisidine : m.p. 107® u.c. (5 

[Not reported from C but obtd. from isopropyl bromide with N- (p-bromobenzene 
sulfonyI)-p-anisidine in ale. KOH (52).] _ . . 

P-Isopropoxybenzoic acid: m.p. 160-163° (53). [From C (?) or from isopropy 

bromide with ethyl p-hydroxybenzoate (1 : 1534) in abs. ale. NaOEt on refluxing 
(53).] 

■ Isopropyl 2,4,6-triiodophenyl ether: m.p. 43° cor. (41). [From isopropyl bronu 

on refluxing with 2,4,6-triiodophenol, m.p. 157-158®, in ale. NaOEt (41).] 

Isopropyl a-naphthyl ether: b.p. 282.5° cor. (42) [picrate: m.p. 104.5-105.5 cor. 

(42)]. 
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Isopropyl 0-naphthyl ether: b.p. 2S5° cor., m.p. 40.0 e cor. {42} [picratc: m.p. 95.0- 

95.5° cor. {42}}. 

3:7025 (l) Conant, Hussey, J. Am. Chem. Soc. 47, 4S5 (1925). {2} Hughes, Shapiro, J.Chem. 
Soc. 1937, 1177-1183. (3) Rust Vaughan, J. Orff. Chtm 0, 479-458 (1941). {4} Lecal, Rec. 
trao. chim. 40, 242 (1927). (5) Zander. Ann. 214, 157-158 (1882). (0) Matthews, Fehland, 
J. Am. Chem. Soc. 53, 3210 (1931). (7) Groves, Sugdcn, J. Chem. Soc. 1937, 101. (8) Timmer- 
mans. Martin, J. chim. phys. 25, 422 (1927). (9) FOhner, Btr. 57, 514 (1924). (10) van Arkel, 
Vies, Rcc. trao. chim. 55, 408 (1936). 

(11) Rex, Z. physik. Chem. 55, 304 (1906). (12) Churchill, U-S. 1,996,538, April 2, 1935; 
Cent. 1930, II 1984 (13) Norris, Orff. Syntheses, Coll. Vol. 1 (1st cd.), 137-138 (1032). (14) 

Norris, Taylor, J. Am. Chem. Soc. 40, 757 (1921). (15) Clark, Streight, Trans Roy. Soc. Can. 
(3) 23, III 77-89 (1029). (10) Linnemann. Ann. 13G, 41-42 (1865). {17} Whitmore. Johnston, 
J. Am. Chem. Soc. 00, 2205 (1938). (18) Norris, Sturgis, J. Am. Chem. Soc. 61, 1415 (1939). 
(19) Manas, Sivertz, J. Am. Chem. Soc. 47, 2S83-289I (1925). (20) Sutherland, Mansa, Trans. 

~ ■ I ' 7 (1927). 

1942; C.A. 30, 6546 
1 1942; C.A. 36, 6546 

Cent. 1938, I 1217. 

(24) du Pont Co., Brit. 460,131, June 17, 1937; Cent. 1937, II 2431. (25) Daudt (to du Pont), 
US. 2.016.075, Oct. 1, 1935; Cent 1930, I 2200. (26) Daudt, Stansfield (to du Pont). U.S. 
2,016,072, Oct. 1, 1935; Cent 1930, I 2206- (27) du Pont Co.. Brit. 450,843, Aug. 20, 1936; 
Cent 1930, II 4048. (28) Nutting, Petrie. Crooke, Huscher (to Dow Chem. Co , U.S. 1,985,457, 
Dec 25. 1934; Cent. 1935, I 3597. (29) Brouwer, Wibaut, Rcc. trao. chim. 53. 1001-1010 (1934). 
(30) Wibaut, Diekmann, Rutgers, Rec. Iran. chim. 47, 477-495 (1928). 

(31) Hass, MeBee, Weber, Ind. Ena. Chem. 27, 1190-1105 (1935) (32) Norris (to Petroleum 

Chem. Corp.), U.S. 1,825,814, Oct. 6, 1931; Cent. 1932, I 1438 (33) Britton, Coleman, Moore 

(to Dow Chem. Co), U.S. 2.110,838. Mar. 8, 1938; Cent. 193S, I 4533. (34) Tingle. Blanck, 
J. Am. Chem Soc. 30, 140S (I90S). (35) Ticscr, Campbell, J. Am Chem. Soc. 60, 168-169 (1938). 
(36) Underwood, Gale, J. Am. Chem Soc. 56, 2119 (1934). (37) Schwartz, Johnson, J. Am. 
Chem. Soc. 53, 1065 (1931). (38) von Auwcrs. Ungemach, Ber. 67, 252 (1934). (39) Fieser, 
Hartwell. Sehgmnn, J. Am. Chem. Soc. 58, 1226 (1936). (40) Levy, Campbell. J. Chem. Soc. 
1939, 1443. 

(41) Drew. Sturtevant, J. Am. Chem. Soc. 61, 26G6 (1931). (42) V. H Dermcr, O C. Dcraer, 
J Org. Chem. 3, 290-291 (1039). (43) Vogel, J. Chem. Soc. 1943, 638-639 (44) Houben, 

Boedler, Fischer, Ber. 69, 1709, 1781 (1936). (45) Simmons, Hart, J. Am Chem. Soc. 6G, 1310- 
1311 (1944) {46} Diuguid. J- Am. Chem. Soc. 63, 3527-3529 (1941). (47) Goret, Cent. 1922 

III 1371 (48) Vanags, Acta Unto. Latmensis, Kim. Fakultat, Series 4, No 8, 405-421 (1939); 

Cent. 1939 II 3816, CA- 34, 1983 (1940). (49) Gabriel, Ber. 24, 3106-3107 (1891). (50) Sachs, 
Ber. 31, 1228 (1898). 

(51) Merntt, Levey, Cutter, J. Am. Chem. Soc. 61, 15-10 (1939). (52) Gillespie, J. Am. 
Chem Soc. 56, 2740-2741 (1934). (53) Lauer, Sanders, Leekley, Ugnade, J. Am. Chem. Soc. 
61, 3050 (1939). 


3:7030 1-CHLOROPROPENE-l 
(Propen3’l chloride, 
0-mcthylvinyl chloride) 

transform 



CjHjCl 


Beil. 1-108 
Ii~ 
12- 


B.P. F.P. 

37.4° at 760 mm. (1) -09° (1) «?? = 1.4054 (2) 

36.7° at 747 mm. (2) 

dsform 

B.P. F.P. 

32.8° at 760 mm. (1) -134.8° (1) - 1.4053 (2) 

32.0-32.2° at 747 mm. (2) 
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Mobilo colorless liq. lighter than water (3). C is stable toward hydrolysis; for use in 
anal, of mixts. of 0 with 3-chloropropenc-l (allyl chloride) (3:7035) see ( 7 ). 

[For prepn. of 0 from 1,1-dichloropropano (3:7230) *f ale. KOH in s.t. at 100° (3) (4) 
or with ale. NaOEt '(2) see indicated refs.; for formn. from 1,2-dichloropropane (propylene 
dichloride) (3:5200) + ale. KOH see (3) (5) (C is principal product (5), but some 2- 
chloropropene-1 (3:7020) and propadicne are also formed); for formn. of m isomer from 
«,iS-dichloro-n-butyric acid of m.p. 62.5-03° by wanning with NajCOj sco (6).] 

Cl with Br* at —15° yields l-chloro-l,2-dibromopropanc, b.p. 177-177.5° cor. (3). 

C in presence of air or added peroxides adds HBr rapidly to give exclusively (2) 1-chloro- 
2-bromopropanc, b.p. 117.2-117.3° at 740 mm., 52.0° at 75 mm., nj> = 1,4795 (2). 

(For study of molecular refraction and dipole moment of both as and trans forms of C 
sec (8).] 

3:7030 (l) Timmermans, Bull. soc. c him. Bela. 3G, 504 (1027). (2) Kharasch, Engelmann. Mayo, 
J. Ow. Chcm. 2, 2SS-302 (193S). (3) Reboul, Ann. ehim. (5) 14 , 402-404 (1678). (4) Goudet, 
Bchenker, Hefo. Chim. Aeta 10, 132-133 (1027). (5) Klcbanakii, Yol'kcnshtein, J. Applied 
Chcm. ( U.S.S.Il .) 8, 10&-110 (1935); Cent. 1031, II 1255; C.A. 29, CS79 (1935). .(6) Wialiccnus, 
Ann. 248, 297-298 (1888). (7) McBcc, Hass, Chao, Welch, Thomas, Ind. Ena ■ Chcm. 33, ISO- 
181 (1941). (8) ITannay, Smyth, J. Am. Chem. Soc. 08, 1005-1008 (1940). 


3:7035 3-CHLOROPROPENE-l CH^CH.CHj C 3 H&CI 

Bell. I - 198 

(Allyl chloride) 

J 



Ii-( 82) 



(- 

!1 


I 2 -(1G0) 

B.P. 


F.P. 

0i s = 0.03109 



4G. 0-47.5° 

at 772.6 mm. 

(1) -134.5% (7) 

(7) 


40-47° 

at 768 mm. 

(2) -130.4" (10) 




40,0-40.5° 


(3) 

« 0.9379 

(14) 


4C° 


(4) 

0.03764 

(7) 


45.7° 

at 760 mm. 

(5) 

0.9374 

(ID 


45.5-47° 

at 766.9 mm. 

( 1 ) 

0.0207 

(0) 


45.3G° 


( 0 ) 

Z>i 5 - 0.04410 

(7) 


45.1° 

at 760 mm. 

(7) 




44.9° 

at 761mm. (108) 

no 

= 1.41538 (14) 

44.8-45.0° 

at 766.2 mm. 

( 8 ) (Gl) 


1.4151 (ID 

44.8° 

at 764 mm. 

(0) 


1.40050 (9) 

44.0° 

at 760 mm. 

( 10 ) 




44.0° 


( 11 ) ( 12 ) 

n}> - 1.41883 (7) 

44.5-44.7° 

at 744 mm. 

(13) 




44.4-44.6° 

- 

(14) 





Colorless oil, spar. sol. aq.; volatile with steam. _ 

C with EtOH (1:6130) forms a const.-boilg. mixt., b.p. 44“ at 760 mm., contg. 95% C 
(5); with formic acid (1:1005) forms a const.-boilg. mixt., b.p. 45.0° at 760 mm., contg. 
92.5% C (15). 

C is one of most toxic of all halohydrocarbons (for study see (16)). 

[For prepn. of C from allyl alcohol (1 - <" - J “- ,T F' -<• — • 1 w * ^ «*■ 

at 100“ for 3 hrs. (17), with cone. HC1 ■ 

(1) (23) or 10 days at room temp. (55-6 ■ I'*) ■ , 

6 N HC1 (50% yield (19)), with ZnCIj ' . ' '■ . ■ \ 

or dislvd. in cold cone. HC1 and treated with CU2CI2 (small amt.) + tone. H2SO4 (y^ 

85-90% (2), 80% (22)) see indie, refs.; from allyl alcohol (1:6145) with SOClj m 
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(71% yield {21}), with PCU (U {24}, with PCLj -f ZnCl® in CeHa at 0° (63% yield {21}), 
with PCb -f- pyridine (73% yield {9)), with PCIj + ZnCl 2 in C 6 H 6 (57% yield {21» see 
indie, refs.} __ 

[For prepn. of C from allyl formate (1:3035) with cone. HC1 + a little Cu 2 Cl 2 4* cone. 
H»SO* (93-9S% yield (22)), or with ZnCl« -f HQ gas (80-90% yield (25)) {26} see indie, 
refs.; from allyl oxalate in ale. CaCI® in s.t. at 100'* see (27); from allyl iodide with ale. 
HgCli at ord. temp, see (27).} 

[For comml. prepn. of 0 from propylene with Cl 2 at elevated temps., e.g , 500° (yield 
96% C accompanied by 3% 2-chloropropene-l (3:7020) + 1% mixed cis and irons isomers 
of 1-chloropropene-l (3:7030) {11}) {28} {29}, see indie, refs, (note also that the high- 
boding material from distn. of comml. 0 contains {110} approx. 60% 1,3-dichIoropropene-I 
(3:52S0) + 30% 1,2-dichloropropane (3:5200)); for examples of patents covering this 
procedure see (30} (31} (32} (33} (34} (35), from propane (34) (36) or l-chloropropane 
(3:7040) (3G} with Cl® -f cat. at 500-700° see indie, refs.; from 1,2-dichloropropane (3:5200) 
by suitable pyrolysis (yield: 55-70% 0 -f- 30-40% of mlvt. of cis and irons isomers of 
I-chloropropene-1 (3:7030) + 5% 2-chloropropene-l (3:7020) (11}) cf. (12) (13) (39); 
for examples of relevant patents see (37) (38) (40).] 

Reactions involving the double bond of C. [C with CI 2 adds and/ or substitutes according 
to conditions (for study of relative proportions of these reactions see (29) (11}); 0 with Cl 2 
at ord. temp. (41) or C with SQiCh in CCI4 in pres, of peroxides (42) gives (SO-90% yield 
(42)) 1,2,3-tnchloropropane (3:5840) (note that tins comprises one 6tep in one of the 
modem syntheses of glycerol from petroleum (43) (44)); C with Clj at high temp. Jidda 
{11} a mixt. of prods, of which the dicliloropropene fraction comprises {11} 47% 1,3-dichIoro- 
propene-i (high-bodg. isomer) (3*5280) -f- 42% 1,3-dichloropropeoo-l (low-boilg. isomer ) 
(3:52S0) + 11% l,l-dichloropropene-2 (3:5140) -f trace of l,2-diehloropropene-2 
(3:5190).} 

(0 with Br 2 adds 1 mole of halogen yielding (45) mainly l,2-dibromo-3^chIoropropane 
(y-chloropropylene dibromide) [Beil. 1-111), b.p. 195° (45); for study of rate of addn. of 
Br 2 under various conditions sec {14} (9) (46) (105); for heat of reactn. see (47).] 

[C with cone. aq. HC1 in s.t. at 100° for 18 hrs. (4S), or C with dry HC1 in dark at 0° in 
absence of FeClj (33% yidd (49}) or at room temp, in pres, of FeCb (85-89% yield (49)), 
gives 1,2-dichloropropane (propylene dichloride) (3:5200); note that addn. of HC1 is not 
complicated by a peroxide effect but is very slow unless FeClj (or less advantageously 
AlClj) is used as a cat. (49). — C satd. with HBr gas at 0° or below (50), or with cone. aq. 
HBr at 0° (51), or with HBr gas in s.t. at 100° for 8 hra. (4S) cf. 152), or in presence of Fe 
(53) or other cat., e.g , BiCh (54), as directed, gives (yields: 36-3S% (53), 43% (52), 50% 
(51), 87% (50)) l-bromo-3-chIoropropane (-j-chloro-n-propyl bromide) (trimethylene 
chlorobromidc) [Beil. 1-109, Ii-(3G), lj-(75)}, b.p. 142°; note that the above mode of addn. 
is favored by peroxides (49) (54) cf. (106). — C with HI (10-20% excess at 0°) gives ex- 
clusively (90-100% pdd (55)) l-chloro-2-iodopropane, b.p. 60.2° at 50 mm., ni> = 1.5472 
(55); note that in this reactn. formn. of 2-iodopropane (isopropyl iodide) has also been 
reported (56) } 

[0 (1 mole) with cone. IIjSO< (2 moles) at 0° gives an oily addn. prod. (24) (presumably 
^chlortnsopropyl hydrogen sulfate) which upon dilution with aq. and subsequent distilla- 
tion gives (50% yield (57) (Gl» (24) (5S) (59) (GO) l-ehloropropanol-2 (3:7747); in pres, 
of CuSO* the yield rises to 66-70% (62). — 0 adds IIOC1 yielding (63) (64) (65) (76) 2,3- 
dicbloropropanol-1 (glycerol 0-dichlorohydrin) (3:6000). —C with Pr-buty] hypochlorite 
(3:7165) in MeOII contg. a little p-toluenesulfonic acid gives at 40° (44% yield (GG)) 
l,3-dich!oro-2-mcthoxypropanc (ft/J'-dichloroisopropyl methyl ether), b.p 154-156° at 
730 mm , D*> - 1.2235, nf? - 1.4542 {66} ) 



3:7035 


3-CHLOROPROPEXE-l 


950 


(C with liq. SO; -f- trace of ascaridole + a few drops of aq. or ale. HC1, HBr, or B;SOj 
gives (70-100% yield {67}) cf. (6S) allyl chloride polysulfone, no def. m.p., dec. 210-235°, 
sol. CHCU or acetone but insol. most other org. solvents; note, however, that this adds, 
of SO; is completely inhibited by the pres, of as little as 5 mole % of allyl bromide or cwnamy] 
bromide (67). — >C (2 moles) with S2CI3 (1 mole) in s.t. at 100° for 6 hrs. deposits sulfur 
and yields {69} bis- 03, -y-dichloro-n-propyl) sulfide, pale yeL oQ, b.p. 181-182° at 15 mm. 

(69) ; the same components maintained at room temp, for 10 days, however, deposit no 
sulfur and on distn. yield (69) bis- 03,r-dichloro-n-propyl) disulfide, b.p. 190° at 11 mm. (69).] 

(C (2 moles) with eyclopenta diene (1 mole) (1:8030) in s.t. at 170-180° for 8 his. gives 
(74% yield on CsHe (70)) by Diels- Alder addn. 2, 5-en d omethy lene-1 ^2, 5,6-tetrahydro- 
benzyl chloride (l-(chloromethyl)-2,5-endomethylenecyc]ohexeQe-3), b.p. 54-57° at 11 mm. 

(70) . — For polymerization of Csee (71) {101).) 

[0 with excess diazomethane in ether stood for 3 days yields a_yel. very hygroscopic ppt. 
presumably 3-(chloromethyl)-A*-pyrazoUne (72).] 

(0 with CfiHg + cone. H;SO< gives (73) by addn. to the ethylene linkage d-chloro-n- 
propylbenzene (2-chIoro-l-phenylpropane) [Beil. V-391, Yr(lS9), V;-(304)], b.p. 85° at 
13 mm., D- — 1.047, tjd =* 1.5245 (73); note, however, that C with CsHe in pres, of 
FeCh at —20° gives (33.5% yield (74)) (73) the isomeric (0-chloroisopropyl ) benzene 
(l-chIoro-2-phenylpropane) (Beil. Vi-(I9I)J, b.p. 79° at 10 ttun., D\ 7 = 1.0367, np =* 
1.52129 (74); C with CeHc + AlCJj ()£ mole) gives none of the 0-chloroisopropylbenienc 
since it apparently reacts with more CcHs yielding (74) o-methylbibenzyl (1,2-diphenyl- 
propane (Beil. V-613, Vi-(2SS), Vr(517)].J [For analogous condensation of 0 with fluoro- 
benzene, chlorobenzene (3:7903), and bromobenzene see (118).] 

(For oxidn. of C in liq. phase at 75-250° by O; in pres, of Cu(OAc); or peroxide catalysts 
and in an org. solv- such as AcOH to hydroxylatcd cpds. see (75).] 

Reactions involving the halogen atom of 6. (C + H; over activated charcoal at 300- 
500° gives (58% yield (77)) propylene; note that the double bond is not (77) hydrogenated.] 
[C passed over activated charcoal contg. 1-2% KOH is dehalogensted (7S) at 375° to 
extent of 21%; at 400°, 5S%.] 

[C with aq. vapor at 550-850° + cat. (79) or under press, with alkali hydroxides (SO) 
or with Ha/CujCl; (lOS)yields (cf. (43) (44)) ally] alcohol (1 : 7145). — C with alc.KOH (SI) 
(107) or ale. NaOH (12) yields allyl ethyl ether (1:7850) + alkali chloride; for use of this 
reactn. in detn. of C in pres, of cis- 1-chloropropene-l (3:7030) and trans-l-chloropropene-1 
(3:7030) see (12); for study of rate of reactn. of C with NaOMe at 16-18° (82) or of C 
with NaOEt at 35° and 50° (83) see indie, refs.] 

(C with ale. KSH gives mainly (84) di-allyl sulfide [Beil. 1-441, Ii-(226), I— (47S)J, bp- 
138-139° (84).] — [For reactn. of C with alkali polysulfides in prepn. of rubber-like prod, 
see (S5).] _ . 

( For studies of rate of reactn. of C with KI in acetone at 20° (S3), 25° (SG), or 60 (S<) ci- 
(9) see indie, refs.; for reactn. of C with NajAsOj yielding allylarsinic acid see (SS); for 
reactn. of G with CuCN giving (85% yield (22)) allyl cyanide (vinylacetonitrile) [Be 
11-408, Ili-(187), H?-(3S9)], b.p. 117.S~U8.2° at 757 mm. (22), see indie, refs.; for reactn. 
of C with Mg 4- acetone, giving aUyl'dimethyl-carbinol (Beil. 1-445, I«-(4S7)}» b.p. H 
120°, D[ 7 = 0.83452, n{J " 1.4300 see (S9).] 

(C with cone. aq. NH4OH as directed (90) yields allylamine (Beil. IV-205, IYj-(3S 1, 
IYr (662)J, b.p. 56°, misc. aq. — For study' of rate of addn. of C to pyridine or reactn. wj 
piperidine see (82) (91); for sepn. of 0 from other chkrro-olefins, e.g., l-chlort>propece- 
(3:7030) or 2-chloropropene-l (3:7020), by conv. of C to quaternary salt see 
C with Mg in dry ether under carefully' regulated conditions gives (84% yield (1-1 
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cf. (100) (119) allyl MgCI; note that if this prod, reacts with phenyl isocyanate in a fashion 
analogous {103} to allyl MgBr the prod. obtd. should be crotonanilide, m.p. 113-114° 
con {103}. 

(C with Mg in dry ether as directed gives (68% yield crude, 27% pure (92), 60% {93}) 
hexadicne-1,5 (1:804.5). — £ with NaNHt in liq. NHj as directed gives (30% yield {94}) 
hexatnenc-1,3,5 (Beil. 1-263, Ir(243)J, b-p. 76-80°, D? = 0.7182, r$ = 1.4330 {94}; 
during the reactn. an intermediate chlorohexadiene (95), b-p. 115° at 748 si. dec., 46—47.5° 
at 96 mm., no = 1.4483, appears to be formed, and the bexatnene is accompanied {94} (95} 
by variable amts, of its dimer, trimer, and tetramer. — For reactiop of C with monosodium 
acetylene in liq. NHj see (96).) 

(C with I-clil oro-2-m e t h yl propen e~2 (methallyl chloride) (3:7145) 4 Mg in ether gives 
(93) 47% 2-methylhcxftdienc-l,5 (b-p. 88.1° at 700 mm., Dj 0 = 0.7198, «?? =» 1.4184) 4 
30% 2,5-dimetbylhexadiene-l,5 (b.p. 114.3° at 760 mm., D%° = 0 7423, = 1.4293) 4 

12% liexadiene-1,5 (liallyl) (1.8015). — C with crotyl chloride (the equil. mixt. of 1- 
chIorobutene-2 (3:7205) and 3-chlorobutene-l (3:7090)) 4- Mg in ether gives 34% hepta- 
diene-1,5 (b.p. 93.7° at 760 mm., Dj° - 0.7180, «i° = 1.4200) 4 21% 3-mcthylheptadienc- 
1,5 (b.p. 111.0° at 760 mm., =* 0 7291 ,ng « 1.4240) 4 10%hcxadiene-l,5 (1:8945) 4 

10% 3-methylhexodione-l ,5 (b.p. 800° at 760 mm., = 0 7103, n 2 D ° ^ 1.4116) 4 1% 
octadiene-1,6 (b.p. 124.5° at 760 mm , Z>? 0 = 0.7441, n?? - 1.433G) (93).( 

(0 reacts with RMgX cpds. in normal coupling; e.g., £ with EtMgBr gives (97) pentene-1 
(1-8205); £ with w-PrMgBr gives (97) bexcne-1 (1:8255); C 4 n-CsHnMgCl gives 
(80% yield (93}) octene-1 (1.8375); £ with iso-AmMgCl gives (60% yield (93}) 6-methyI- 
heptene-1 (b.p. 113.2° at 760 mm., D? = 0.7119, «b° = 1.40CS); C with o-tolyl MgBr 
gives (98) n-allyltolucne (b.p. 182-183° at 757 mm., Z>f « 0.9001, rig « 1.5186).] 

Miscellaneous reactions of C. (£ with phenol (1 : 1420) 4 cone. HjSOi stood at room 
temp, for 6 months gives (99) o-isopropcnylphenol [Beil. Vl-572, VIi-(283)); for 
analogous prods, from £ with o-cresol (1:1400), m-cresol (1-1730), and p-cresol 
(1:1410) see (99).) 

® 5-AUylisothiurea picrate: m.p. 155° (100). [From C thiourea in EtOH, refluxed for 
5 min., treated with PhOH (100).] 

Af- (Allyl )phthalimide [Beil. XXI-464, XXIi-(364)]: m.p. 70°. (The direct prepn. 

of this cpd. from £ has not been reported; it has, however, been obtd, from allyl 
bromide with K phthahmide in s.t. at 150° for 2-3 hrs. (50% yield (104)) and has also 
been prcpd. by numerous indirect means; with Cfe in CHClj it yields A-(/9,-r-dichloro-n- 
propyDphthalimido, ndls. from ale., m.p. 93“ (104); with Brj in CHClj it yields A- 
(d,r«iibromo-n-propyl)phtlialiinide, m.p. 113-114° (104).] 

//-_( Allyl )-3-nitrophthalimide: pi. from CS 2 , m.p. 100-101° (112). [Not reported 

from C but obtd. from allyl bromide with K 3-nitrophtbalimide (112), for photographs 
of cryst. sec (113) [ 

- - — AMAHyl)tetraehlorophthaUmide: unreportod. 

0 AT- (Allyl )-©-sulfobenzoic imide (A r -aIIylsaccharin): m.p. 5S° (114}. [From £ with 
sodium saccharin in aq. butylcarbitol (1 :G517) on refluxing 30 min. (114).[ 

N-(AUyl)-N-(p-bromobenzenesullonyl)-p-an3sidide: m.p. 82° u-c. (115}. [Not 

reported from £ but obtd. from allyl bromide with A’-(p4romobenzenesulfonyI)-p- 
anWdine in ale. KOH (115).] 

p-Allyloxybenzoic acid: m.p. 1C2-1G3 8 u-c. (110). (From £ (?) or from allyl 

bromide with ethyl p-hydroxybenzoate (1:1534) in abs. ale. NaOEt on refluxing 1 hr. 
(116); note, however, that m.p. of prod, is almost identical with corresp. deriv., m.p. 
160-103°, from isopropyl halides.] 
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Allyl a-naphthyl ether: m.p. —10° {117} (corrcsp. picrate, m.p. 100.5-101.0* cor 

(117)). 

AUyl (9-naphthyl ether: m.p. +16° {117} (corresp. picrate, m.p. 9S.5-99.0* cor. 

{117}.) 
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3:7040 1-CHLOROPROPANE CHjCHj.CH-CI C,H:C1 Beil. I - 104 


(n-Propyl chloride) 


h- 

(34) 




I 2 - 

(72) 

B.P. 



F.P. 


46.CO® at 

760 mm. 

(1) 

-123.8® (1) (7) Dj 5 = 0.88611 (1) 


4G.6® at 770.5 mm. 

(2) 

Z%° = 0.89220 (1) 


46.3-46.7® 11 .C. 


(3) 

0.8890 (52) 


46.4® cor. at 

760 mm. 

(4) (5) 

&l 6 = 0.8948C (1) 


46.0-46.5° at 

764 mm. 

(52) 

Hd = 1.38856 

(8) 

45.70-45.75® at 

760 mm. 

(6) 

1.38838 

(9) 

44° at 

744 mm. 

(8) 

1.38800 (52) 

Colorless limpid liquid with 

not unpleasant odor. — Almost insol. aq. [for precise data 


see (10) (11) (12)]. 

_ C with MeOH, b.p. 64.7°, forms const.-boilg. mixt., b p. 40.5°, contg. 90.5 wt. % C (13); 
C with EtOH, b,p. 78.3°, forms const.-boi!g. mixt., b.p. 45.0®, contg. 94 wt. % 6 (14); C 
with isopropyl ale., b.p. 82.5°, forms const.-boilg. mixt., b.p. 46.4°, contg. 97.2 wt. % C (14); 
C with CS 2 , b.p. 46.3®, forms const.-boilg. mixt., b.p. 42.05®, contg. 44.5 wt. % C (14). — 
(For f.p./compn. data on mixts. of C with cyclohexyl chloride (3:8010) or with isopropyl 
bromide see (15).] 



3:7040 


1-CHL0R0PR0PANE 


054 


[For prepn. of G from propanol-1 (1:6150) with con- I Tr ” 


70-72% (16), 65-70% (17), 61% (18) (19)); with PCla (S ; / ' . ■ j - 

with PC1 5 (5) 4- ZnCl 2 (76% yield (19)); with SOGl- + - ■ " ■ ■■ . ‘ ■ 

refs.; for other misc. methods see Beil.] 

[For'formn. of C (togeth" • ! 1 ' ' • ■ / — /;■ 

for further actn. of CI 2 on \ | ,% ‘ ")IJ ) ■ 

[For isomerization of C ■ ■ ■ , ■ ■ 

(28); for isomerization of C accompanying alkylation see (29); for C in Friedcl-Crafts 
reactn. see (30).) 

C on passing over various cat. cspec. at elevated temps, loses HC1 (30) (31) + Beil. Ij- 
(72). 


[For study of behavior of C with KI Eee (33); toward Na see (34) (35) (36); with Mg in 
dry ether see (37) (note that C with Mg in dry ether contg. trace of I* gives in absence 
of air 98.2% yield (51) RMgCl).] 


® n-Butyranilide: m.p. 96° (38); 97° (39); 92° cor. (40), uc. (41). [From C (41) or 
n-propyl bromide (40) via conversion to RMgX and reactn. with phenyl isocyanate 
(41).) 

n-Butyr-/>-toIuidide: m.p. 75° (3S); 74-75° (42); 73-74° (43). [Presumably 

similarly obtainable via RMgCl + p-tolyl isocyanate, but not actually so recorded.] 
® n-Butyr-«-naphthalide: m.p. 120° (44); 121° (45). [From RMgBr 'via reactn. with 
a-naphthyl isocyanate (45).] 

n-Propyl mercuric chloride: m.p. 140“ (46). 

® S- (n-Propyl)isothiourea picrate: m p. 176° (47). [In small yield from C on htg. 
5 hrs. with thiourea in ale., followed by addn. of PkOH (47).) 

n-Propyl 2,4,6-triiodophenyl ether: m.p. 82° cor. (48). [From n-propyl bromide 

on refluxing with 2,4,6-triiodophenol, m.p. 157-15S 0 , in ole. NaOEt (48).] (Note 
that this ether depresses m.p. of corrcsp. Et 2,4,6-triiodophenyl ether, m.p. 82° cor. 
(48).] 

JV-(n-Propyl)-3-nitrophthalimide: ndls. from CS 2 , m.p. 84-85° (49). [From n- 

propyl bromide on refluxing with K 3-nitrophthalimide (49).) 

n-Propyl a-naphthyl ether: b.p. 293.5° cor. (50) [picrate: m.p. 99.5-100° cor. (50)1. 

n-Propyl /3-naphthyl ether: b.p. 297.0° cor., m.p. 39.5-40 0° cor. (50) [picrate: 

m.p. 80.5-81.5° cor. (50)]. 
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163, 266-269 ‘ ‘ 1 1 Timmer- 
mans, Bull. s I ■ 200, 179 
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55, 364 (1906). 

(11) Fuhner, Ber. 57, 514 (1924). (12) van Artel, Vies, lire. trao. chim. 55, 408 (1936). U“) 
Lecat, Rec. trav. chim. 46, 242 (1927). (14) Lecat, Ann. soc. sci. Bruxelles 47, 1 66 (1927). (15) 
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April 9, 1941; C.A. 36, 1014 (1942). <2S) Nagai, J. Chem. Soc. Japan 61, 864-SG0 (1940); C.A. 
34 7841 (1940) (29) Ipatieff, Pines, Schmerling, J. Ortf. Chem. 5, 253-263 (19-10). (30), 

, . «*.*■» one /1033). 

i 3, 828 (1908). (32) Sendcrens, Compt. rend. 200, G12-615 
4m. Chem. Soc. 47, 484 (1925). (34) Morton, LcFevre, 
•. 53, 754-757 (1930). (35) Morton, Hechcnbleikner, J. 

• • » • ... r>, {59 


56, 2119 (1934). (42) Davis. J. Chem. Soc. 95, 
prakt. Chem. (2) 74, 323 (1900). (44) Robertson, 
' * • c " ,,0 28). 


Ma. 

Be r. 05, 1630-1633 (1932). (5< 19). 

(51) Houben, Bocdler, Fisch , . *13, 

038-639. 


a: 7045 2-CHLORO-2-METHYIPR0PANE CH, C.H,C1 Beil. I - 125 

«er- 

■Butyl chloride; 

! 

Ii~( 40) 

trimcthylcarbinyl chloride) ** V J 

h< 88) 

B.P. 




F.P. 


53° 



U> 

-24.6° (12) Df = 0 83537 (9) 


51.63° cor. 


(2) (36) 

-25.4° (13) Z>i° - 0.8511 (20) 


51.G“ 



(3) 

-27.1° (9) (10) 0.8457 (16) 


51.0-51.2“ 



W 

-28.5° (5) 0.84138 (9) 


51° 



(5) 

Z>J 5 ~ 0.84739 (9) 


50.9° 

at 

762 mm. 

(6) 



50.9° 



(7) 



50.8° 

at 

766 mm. 

(8) 

r& 0 = 1.38780 

(13) 

50.7° 

at 

760 mm. 

(9) 

1.3858 

(8) 

60.7° 



(10) 

1.38504 

(16) 

50.6-50.8° 

at 

766 nun. 

(ID 

1.3865 

(17) (21) 

60.60° 



(12) (18) (8) 1.3863 

(8) 

50.5° 



(13) 

1.38628 

(10) 

50.0° 

at 

749 mm. 

(14) 

1.38470 

(12) 

40.7° 

at 742.4 mm. 

(15) 

1.3839 

(18) 

49.5° 

at 

738 mm. 

(16) 

no - 1.3800 

(22) 

40-50° 



(17) 

nJJ 8 = 1.38086 

(1) 


[See also l-chlorch2-methylpropane (3:7135).] 


Binary systems of C with other org. cpds. — For f.p./compn. data of mixta, of C with 
CCL (3:5100) (23) (13), with n-butyl chloride (3:7160) (19), with n-butyl bromide (19), 
or with iaobutyl bromide (19) see indie, refs. 

C with MeOH (1:6120) forms a const.-boiJg. mixt., b p. 43.75°, contg. 90% C (24); C 
with formic acid (1:1005) forms a const.-boilg. mixt , b.p. 50.0°, contg. 88.8% G (3)* C 
with CS. forms a const.-boilg mixt., b.p. 43.3°, contg 37% C (25). — Note that C gives no 
azeotrope with ter-BuOH (1:6140) (9). 

Preparation of C. [For prepn. of C from ter-BuOH (1:6140) with cone. HC1 (3 vols.) 
by shaking in cold (espec. in pres, of CaCl 2 ) (7S-8S% yield (26)) or by distillation (using 
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7-8 pts. by wt. cone. HCI) (94% yield {27}), or with dil. aq. HC1 (18-20 B6) in pres, of 
inorg. halide cat. (28) see indie, refs.] 

{For prepn. of C from fer-BuOH (1:6140) with dry HCI gas in cold (1) {29}, with HQ 
gas in pres, of pyridine at elevated temp, (some isobutyl chloride (3:7135) is also formed 
(30)); with PClj {31}, PC1 3 + ZnCl 2 (92% yield (32)), PC1 5 (33) (34), PC1 5 + ZnCh 
(85% yield {32)), or excess AICI3 (35); with oxalyl (di)chloride (3:5060) (36) or with 
trichloromethyl chloroformate (diphosgene) (3:5515) (20) see indie, refs.] 

C can also be obtained from various isobutyl cpds. (see following paragraphs), but it 
must be constantly kept in mind that reactns. of this type involve the equilibrium between 
C, isobutylene, and isobutyl chloride, and the proportions of the two halides may vary 
widely according to particular conditions; for some types of utilization, however, such a 
mixture may serve just as well as pure C. 

[For prepn. of C from 2-methyIpropane (isobutane) with Cl 2 see (37) (38) (39); from 
isobutylene with HCI gas {40} (41) (4) (18), with cone. aq. HCI (42) (43) (44), with HCI 
gas + AICI3 at —50° (45), with HCI gas + cat. (46), from tech, cracked gas (contg. iso- 
butylene) with HCI (47) (48) (49) (57), with chloromethyl methyl ether (3:7085) + HgClj 
(other prods, are also formed (50)), or even with CI2 (other prods, also formed) (51) (52) 
(53) see indie, refs ] 

[For prepn. of C from l-chloro-2-methylpropane (isobutyl chloride) (3:7135) by htg 
at 306° (8% C (54)), or passing vapor over BaCl2 at 380-400° (40% C (55)), or over suitable 
cat. at 200° as directed (56); from isobutyl iodide with IC1 (5S); from isobutylamine with 
NOC1 in xylene at —15° (59); from isobutyl alcohol (1:6165) with HCI gas (60) cf. (1), 
with HCI gas over AI2O3 at 420° (61), or with PCls 4- ZnCl 2 (62) see. indie, refs.] 

{For formn. of C from 2-chloro-2-methylbutane (ter-amyl chloride) (3:7220) by cleavage 
with AICI3 (35)_or with anhydrous HF at 0° (10-17% yield (17)) see indie, refs.] 

Pyrolysis of C. [C on suitable htg. dec. into isobutylene + HCI; this begins to occur at 
300° even in absence of cat. (63) (for study of equilibria involved see (4) (18)); for study 
of reactn. over TI1O2 at 100° (64), over pumice at 400-500° (65), or over activated carbon 
contg. 1-2% KOH (dehalogenation is 19.8% at 375°, 51% at 400° (66)) see indie, refs.— 
Note that C passed over activated carbon at 400° in pres, of H2 is 51% debalogenated but 
the isobutylene is not reduced (67).] 

Further halogenation of C. [C in liq. phase with CI2 in light gives (68) a mixt. of chlorina- 
tion prods, contg. approx. 37% l,2,3-trichloro-2-methylpropane (3:5885) + 25% 
trichloro-2-methyIpropane (3:5710) + 21% l,l,2,3-tetrachloro-2-methylpropane (3:6165) 
+ 10% l,2-dichloro-2-methylpropane (3:7430) -f- 6% l,2,3-trichloro-2-(chIoromethyI)- 
propane (3:6335) -f a trace of 1,1,1 ,2-tetrachI oro-2-methyl propane '(3:4725). C in 
vapor phase under reduced press, with CI2 in u.v. light or in dark electric discharge (69) ° r 
C with SbCU (1 mole) with cooling (34) gives l,2-dichlonv2-methyIpropane (3:7430).] 

C with Br 2 in pres, of Fe (70) or in liq. SO2 at room temp, for 14 hrs. (100% yield (72)) 
evolves HCI and gives l,2-dibromo-2-methylbutane (isobutylene dibromide) [Beil. 1-127, 
Ii-(41), Ir(90)], b.p. 149.0°. • 

Reactions of the halogen atom of C. The tertiary chlorine atom of C is very reactive 
and therefore readily hydrolyzed or alcoholized. — C on shaking with aq. for 24 hrs. a 
room temp. (6) or C on refluxing with 2 vols. aq. for 8 hrs. (71% hydrolysis (72)) yiel 
ter-BuOH (1 : 6140) ; note rate of hydrolysis of C is greater in pure aq. than in 5% aQ* 
NajCOj (72); for use of this facile hydrolysis in removal of C from isobutyl chloride (3:7135) 
see under latter). [For details of studies of kinetics of hydrol. of C under various circum- 
. stances, e.g., in aq. ale., see (73) (74) (75) (6) (11); in formic acid (14) (77) (78).] [For 
use in prepn. of ter-butyl ale. (1:6140) see (79).] 1 . 

• [C (2 moles) in ether shaken with Ag2C03 (1 mole) gives (35% yield (114)) di-ter-buty 
ether, b.p. 106.5-107°, O4 0 ~ 0.7658, n^° = 1.3949 (114).] 
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(C in the presence of small amts. AlClj exchanges halogen with reactive H atoms of 
certain hydrocarbons; e.g., C with 2,3-dimethylbutane (1 :8515) + AlClj shaken for Yi min. 
at room temp, gives (23% yield (112)) 2-chloro-2,3-dimethylbutane (3:7600); C with 2,2,3- 
trimethylbutane (1:8544) -f AlClj shaken for 30-45 seconds gives (16% yield {112}) 
3-chloro-2,2,3-trimcthylbutane (3:4020); for other examples see {112).] 

[C also undergoes alcoholysis: e.g., C shaken with equal vol. 50 mole % MeOH for several 
days {74) {11) seps. a non-aq. phase of ter-butyl methyl ether (1:7830), b.p. 55°; C with 
EtOH gives (11) ter-butyl ethyl ether (1:7860), b p. 73 6 ; for study of this equilibrium and 
detn. of these ethers sec {11 M 

{For rate of reactn. of C with KI in acetone at 60° see (80); for reacln. of C with Ca 
formate yielding (77) (78) ter-butyl formate (1:3033), b.p. 83°, see indie, refs.; for conv. of 
C to esters by htg. with alkali salt of a suitable acid under press, at 125-225° in pres, of 
Cu and the use of this reactn. in sepn. of C from less reactive chlorine cpds. see (81).] 

(C readily condenses with arom. hydrocarbons and phenols: e.g , C with A\/Hg + CeHs 
gives (74 5% yield (109)) or C with C«H« + AlClj gives (yields: 69% (82), 60% (83)) 
(62) (1) mainly ter-butylbenzene (1:7460), b.p. 168.8°, often accompanied by some p- 
(di-ter-butyUbcnzene, cryst. from ale., mp. 77° (82); this same condensation can also be 
effected in anhydrous HCl at 235° under press. (88% yield (84)) or m anhydrous HF 
(yield: 60% di- + 10% mono- (85)). — C with toluene + AlClj gives both p-ter-butyl- 
toluene and m-fer-butyltoluenc (m ratio of 30-35/65-70, resp. (86)) but C with tolueno 
in anhyd. HCl or HF (S5) (22) cf. (113) gives exclusively (84) p-fer-butyltolucne, b p. 188- 
189° ,n 2 D ° = 1.4930 (84). — For reactn. of C with naphthalene + AlClj (87) or Al/Hg (109) 
or C with m-cymcnc + AlClj (88) sec indie, refs.l 
[G with phenol (l : 1420) in anhyd. HF gives (85% yield (89)) p-tcr-butylphcnol (1 : 1510) ; 
G with 0-naphthal (l • 154Q) + AlCU gives (90) 4-(tcr-butyl)naphthol-2, trup. 102° (90). — 
C with anisole (1:7445) -f ZnF 2 gives (30 6% yield (91)) p-ter-butylanisole, but C does 
not react with anisole + AlFj or with furan -f ZnFj (91) ] 

[C with acetanilide + AlClj in ethylene dichloride at — 10° gives (93% yield) A T -acctyl- 
p-fer-butylaniline (111).] 

G under proper conditions gives the corresponding RMgCl cpd.: e.g., C with Mg in dry 
ether as directed gives (yields: 80% (92), 62% (93), 60% (95)) cf. (94) fer-BuMgCl; this 
RMgCl cpd. undergoes the usual reactions (see also below under @’s) including the fol- 
lowing: fer-BuMgCl with O* below 0° gives (80% yield (95)) fer-BuOH (l :6140) q.v.; with 
acetyl chloride (1 mole) in C*II# gives (40-54% yield (92)) ter-butyl methyl ketone (pina- 
colonc) (1:5425) (note, however, that fer-BuMgCI with excess acetyl chloride takes a 
different course (97 J and that with various other acyl hafides the reducing action of the 
fer-BuMgCI becomes conspicuous cf. (9S) (99) (100)); C with ethyl chloroforraate (3:7295) 
or diethyl carbonate (1:3150) gives (56% yield (92J) ethyl trimethylacetate (ethyl pivalatc) 
(1:3117), withC itself to give (10% yield (96)) hcxamethylethanc (1:7090). 

C reacts with other RMgX cpds. in conventional fashion: e.g , C with McMgCl gives 
(42-50% yield (10S)) tetramethylmethane (neopentane) (1:8499); C with n-PrMgBr in 
ether + HgClj gives (yield 21% (101), 20% (110)) 2,2-dimcthylpcntane (1:8543); the 
numerous other reactions of ler-BuMgCl cannot be review cd here. 

(For reactn. of C with EtiZn and numerous homologs see (102).] 


® ter-Butyl alcohol (1:6140): m.p. 25.6°, b.p. 82-5*. (From G by sliaking with aq. 
for 24 hrs. at room temp. (6), or on refluxing with 2 vols. aq for 8 hrs. (72), neutraliz- 
ing with KaiCOj, salting out the alcohol with NaCl, drying over anhyd. NajCOj, and 
distilling.) 

® Trimethylacetic add (pivalic acid) (1:0410): m.p. 35.5°, b.p. 163-1C4 0 . (From C by 
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conversion to ter-BuMgCl (see above) and reactn. of latter with dry CO 2 (yields based 
on C, 75% <92), 62% (93), 42.5% (17)) (94).) 

<§> Trimethylacetic anilide (pivalanilide) : m.p. 132-133° u.c. (103), 132.5-133° (17). 
[From C by conv. to ter-BuMgCI (see above) and reactn. of latter with phenyl iso- 
cyanate in dry ether (17) (103) (104).] 

®_Trimethylaceto-/>-toluidide (pivalo-/>-toluidide) : m.p. 119-120° u.c. (103). [From 
C by conversion to ter-BuMgCI (see above) and reactn. of latter with p-tolyl isocyanate 
in dry ether (103).] 

(§) Trimethylaceto-a-naphthalide (pivalo-a-naphthalide) : m.p. 146-147° u.c. (103) 
[From C by conversion to ter-BuMgCI (see above) and reactn. of latter with a-naphtbyl 
isocyanate in dry ether (103).] 

fer-Butyl mercuric chloride: long ndls. from aq. acetone as directed (105), m.p. 

122-123° dec. (105). (From <er-BuMgCl with HgCl 2 (105).] 

• S-fer-Butylisothiourea picrate: m.p. 160-161° (106). (From C with thiourea on 

htg. in ale. followed by conversion of the resultant hydrochloride to picrate (106); 
note, however, that, because of the lability of the ter-butyl radical, reactions carried 
out in MeOH or EtOH may give the corresp. /S-methylisothiourea picrate, m.p. 224°, or 
S-ethylisothiourea picrate, m.p. 188°, and this definitely occurs (107) starting with 
ter-butyl iodide.] 

— • — N- (ter-Butyl)phthalimide : unreported. 

* f er-Butyl 2,4,6-triiodophenyl ether: unreported. 

ter-Butyl a-naphthyl ether: unreported. 

f er-Butyl /3-naphthyl ether: unreported. 
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55° 

at 760 mm. 
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-112.0° (G) 

Di s = 1.0983 (5) 


51-52° 

at 761 mm. 

(2) 


1.0082 (11) 
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Z>i° 8 = 1.1037 (12) 
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Z>4° “ 1.1044 (S) 


51.0° 

at 760 mm. 

(0) 


nS = 1.3878 (6) 

50.02° 

at 746 mm. 

(7) 
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50.G° 

at 756 mm. 

(S) 


Hd' 8 » 1.38831 (1!) 

50.2° 


(9) 




50.08-50.12° at 741 mm. 

(10) 


n|? « 1.3897G (4) 

50° 

at 740 mm. 

(13) 


1.3887 (8) 


_ Colorless mobile liq. with slmrp and penetrating odor. — Note that ordinary samples of 
C may (according to their method of preparation) contain more or less PCI3 (b.p. 75.95° at 
7G0 mm.), rOCl 3 (b.p. 107.2° at 7G0 mm.), SOCl 2 (b.p. 78.8°), AcOH (b.p. 118.2°), Ac 2 0 
(b.p. 140.0°), or various acctylatcd derive. of phosphorous acid (if present in largo amt. the 
last in part form a white ppt. on long stdg.), removal of which is difficult; the presence of 
these impurities doubtless accounts for various instances of abnormally high b.p.’s cf. (7). — 
C may bo freed from dissolved HCl and from AcOH by distn. with dimcthylanilino (13) or 
by treatment with powdered basic oxides, hydroxides, carbonates, etc. (14). 

PREPARATION OF C 

0 can be prepared from various sources with a wide variety of reagents; examples of the 
more important types of combinations arc given below’ grouped under indicated subhead- 
ings. — It must also be recognized that many other processes (notably for manufacture of 
AC2O) involve the formation of C but immediately utilize it without separate isolation; 
these cannot be included here. 

Preparation of C from AcOH. [For prepn. of C from AcOH with PClj (79% yield (20)) 
(15) (16) (7) (17) under press, at 80° (yield 100% (18» or in Ac-0 (85% yield (19)) see 
indie, refs, (note particularly tho formn. of Ac-0 and of AcO.P(OH)« discussed in (17);. 
with rCl 3 + ZnCl- (90% yield) see (20); with PC1 5 (80% yield (20)) (21) see indie, refs.; 
with POCI3 (22) (23) sco indie, refs.; with P 2 0 6 + HCl gas at 0° see (24) (25); with P + C1 -’ 
in POCI3 sco (26).] , . 

[For prepn. of C from AcOH with SOC1- (46% yield (20)), with S-Cl- + Cl- at -4 m 
pres, of Fo (95.5% yield (27)), with CISO3II (20-25% yield (2S)); with sodium chloro- 
sulfonato (29) in pres, of NaCl or Na-S-Or (30) (31), or with SiCU in toluene (85% yield 
(32)), seo indie. refs.J a 

[For prepn. of C from AcOH with COCI 2 (3 ; 5000) at 110-120° (33) in vapor phase at iwj 
over MgCl- on diatomaccous earth (34) cf. (35) (36); with an arylsulfochloridc sue as 
p-toluenesulfonyl chloride + NaCl (30) ; with another org. acid chloride such 
chloride (3:5235) (37), dichloroacetyl cldoride (3:5290) (38), or benzoyl chloride (3: 

(yield 85-8S% (39), 70% (42)) (40) (41); with benzotrichloride (3:6510) (90% yield (42); 
see indie, refs.l _ ,. 

Preparation of C from salts of acetic add. [For prepn. of C from NaOAc (or 0 
metallic acetates) with POCls (43) (44); with SOsClj (45) (46); with sodium chlorosulfonato 
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(29) cf. (30); with Si CL (17) (48); with COClj at 120° under press. (49); with p-toluene- 
suUonyl chloride (50); with benzoyl chloride (3:6240) (40) sec indie, refs.; from N&OAc/ 
H 1 SO 3 compd. with Clj see (51).] 

Preparation of C from acetic anhydride. [For prepn. of C from AcjO (1:1015) with Clj 
(52); with dry IIC1 gas at 100° (52) or in continuous process at 85-90° (93% yield (53)) or 
under 18-42 atm press. (100% yield (54)); with PClj (15); with PC1 5 (21); with SOCl 2 at 
26-25° (SO 2 being evolved) (55), or with sodium chlorosulfonate (29) see indie, refs.) 

(For prepn of C from AC 2 O (1:1015) with phosgene (3:5000) + cat. (56); with benzoyl 
chloride (3:6240) (77% yield (42)) (41) (40); with oxalyl (di)chloridc (3:5060) (80-95% 
yield (57)); with bcnzo-tnchloride (3:6540) + ZnCL_(33% yield (5S)); with benzyl chlo- 
ride (3.8535) + cat. (59) see indie, refs.; for formn. of C as by-prod, from rcactn. of ethylene 
with Clj in AcjO see (60)4 

Preparation of C from methyl chloride. (For prepn. of 0 from CHjCl (3:7005) with CO 
at 700-800° over pumice contg. sodium metaphosphate (61) or with CO, COCL, or COS at 
700-900° in pres, of metallic cat. (62) see indie, refs.) 

preparation of C from miscellaneous sources. (For prepn. of C from 1,1,1-trichIoro- 
ethanc (mcthyichloroform) (3:50S5) by partial cat. hydrolysis (63) (64); from ketene + 
hq. 11C1 (65) or with HCl gas over activated carbon at 100° (100% yield (66)); from ethyl, 
isobutyl, isoamyl, benzyl, phenyl, or p-tolyl acetates with SiCL (67); from a-chlorocthyl 
acetate (3:7625) (68) (69) or ogj-dichloroethyl acetate (69) with ZnClj (63) or over pumice 
at 250-300° (GO); from 0-bromo-a,/3-dichIorovioyl ethyl ether with AcOH (70); from acetyl 
bromide with HCl gas at ord. temp. (71); from N,N-diacetylaniline (diacctanilidc) with 
HCl gas at 150-170° (72); from diacetyl sulfite (sec below) with SOClj (73) sec indie. rcfs.J 

PYROLYSIS OF C 

(0 in absence of cat. is stable to heat up to at least 450° (74). — C passed at 700-850° 
over hot Pt wire gjvcs ethylene + CO +HC1 (75), but at 400° over Ft on pumice gives (74) 
45% McCl (3:7005) + 49% CO + 5% Hj. — C over Cu filings at 350° ia partially de- 
composed yielding (74) McCl (3:7005) + CO + CO* + Hj + dchydroacctic acid (1:0700) 
+ acetone- — C over ZnCLon pumice at 400° gives (74) II Cl + dchydroacctic acid (1:0700) 
+ gas mixt contg. 87% CO 3 + 4% CO + 2% Hj. — 0 over Ni at 420° gives (76) HCl + 
gas mixt. contg. 62% CO + 32% IL. — For studies on pyrolysis of C over AI 2 O 3 , CU 2 CI 2 , 
CuO, Ni, etc., sec (74)4 

REACTIONS OF C WITH INORGANIC REAGENTS 

Reaction of C with H-0 (hydrolysis). C reacts violently with nq. hydrolyzing to AcOH 
(1 : 1010) + IIC1 (for kinetic studies sec (77)); for use of this rcactn. in volumetric detn. of 
II sO in org. liquids sec (185) (78). — Because of its case of rcactn. with aq. 0 is widely 
used for condensations, ring closures, etc! 

Reaction of C with NH* and similar cpda. C with cold cone. nq. NFLOH (16) or 0 with 
liq. NIL (79) pves (yields : 77% (10), SS% (79)) acetamide, very sol. aq., m.p. 81.5“, 
b p. 222* (best recrystd. from dry AcOEt by addn. of dry ether). 

ITlic direct reaction of 0 with NlIjOH (or its units) seems to be unreported, but the 
presumable prod., viz., A-acctylhydroxylaminc (acethydroxamic acid) IBcil. 11-187, IIj- 
(85), lls-(lSt)), very eas. sol. aq. or ale., insol. ether, cryst. from EtOAc, m.p. anhydrous 
39% contg. crystal aq. 57*, has been obtd. indirectly.) 

(The direct rcactn. of 6 with hydrazine hydrate, NHj.NHj.HjO, seems to be unrcportcd, 
but the returnable prod., via., aecthydrazidc (acctylhydraxine) (Beil. 11-191, II, -(86), 
Hr(lS5)l, ndls. from ale., m p 67*, has been obtd. by indirect means.) 
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Reaction of C with halogens. [C with Cla in CCU in light (80) or in pres, of I 2 (82) gives 
mainly chloroacetyl chloride (3:5235); for study of mechanism of chlorination see (81); 
for influence of C on chlorination of AcOH or AcaO see (82), on bromination of AcOH see 
(S3).] 

[For studies of C with Brs see (S4) (85) ( 86 ).] 

Reaction of C with inorganic acids. [C with dry HBr gas for 2 hrs. gives (80% yield 
(S7» acetyl bromide [Beil. 11-174, IIi-(70), b.p. 76.7° at 760 mm., = 

1.GG25, «d 8 = 1.45370; for details on this equilibrium see ( 88 ).] 

[C with 3 pts. dry HI in the cold gives (70% yield (87)) (89) acetyl iodide [Beil. H-174, 
Ilr (SO), IIr(177)], b.p. 104-106° at 735 mm. (89) (for studies of use of Acl in splitting 
of aliphatic ethers (90) or in addn. to unsatd. hydrocarbons (91) see indie, refs.).] 

[C with cold cone. H 2 SO 4 (1 mole) forms a mol. cpd. (SS) (92) which can even be obtd. 
in cryst. form (92); this cpd. loses HC1 only upon htg. ( 8 S) (92), and the residual acetyl 
hydrogen sulfate [Beil. 11-170, IIi-(78), 11^(174)] which might be expected is transformed 
into 8 ulfoacctic acid and other prods. (92). — C with nitrosylsulfuric acid in CCI 4 evolves 
NOCI nnd yields acetyl HSO 4 which rapidly changes to sulfoacetic acid (93) ] 

[C with CISO 3 H stood for several days (94) (95) evolves HC1 and forms the transient 
acetyl sulfonyl chloride, CH 3 .CO.O.SO 2 CI; above 45° this intermediate rearr. to sulfoacetyl 
chloride which with water hydrolyzes to sulfoacetic acid; C with CICO 3 H at 69-140°, 
however, also undergoes condensation involving 4 moles of C with cvoln. of HG and 
formn. of an acid chloride which on hydrolysis with aq. gives (3% yield (94)) a monobasic 
acid of compn. CsH&CU [Beil. XVIII-412], m.p. 99°, which is either 2,6-dimethylpyrone-4- 
carboxylic acid-3 or 2-methylpyronc-l,4-acetic acid -6 (96); note that this acid is isomeric 
with but distinct from dehydroacetic acid (1:0700), m.p. 109°. — Note also that C in 
AcOH boiled with cone. H 2 SO 1 gives (97) traces of 2,6-dimethylpyrone.] 

[C with solid H 2 O 2 (0.6 mole) yields (9S) about 60% acetyl hydrogen peroxide (peracetic 
add) [Beil. 11-169, IIi-(7S), Il2-(174)] accompanied by some diacetyl peroxide [Beil. 11-170, 
IIi-(7S),Il2-(174)j. — C with liq.H 2 S yields (99) “dithioacetic acid anhydride/’ (CHs-CS^S, 
white cryst., m.p. 225° (99); note that, although neither C nor AcaO separately treated 
with H«S gas shows any appreciable reaction, yet Ac»0 contg. 2% C absorbs H*S giving 
(70% yield (100)) thiolacetic acid [Beil. 11-230, IIi-(lOl), IIs-(208)I, CH 3 .CO.SH, b.p. 93°. 
— G (4 moles) with H 2 S 3 + ZnCIa yields (101) diacetyl trisulfide.l 
Reaction of C with salts of inorganic acids. ]C with metal oxides in CHCI 3 at —60 to 
—20° yields (102) the corresp. metallic chlorides. — C with Sb 2 S 3 at 300-350° (103) or 
with KiS (104) gives diacetyl sulfide [Beil. 11-232], b.p. 120°. — C with PbS 03 gives (72) 
diacetyl sulfite which with SOCI 2 gives C + SO 2 (72). 

[G (6 pts.) with ICKO 3 (first fused, then powdered) (1 pt.) (105) or C with Pb(NOj)j 
(106) gives 'mainly (yields: 81-85% (105), 58% (106)) acetic anhydride (1:1015).] ^ 

[C with NaNj in di-isoamyl ether stood overnight (10S) (109), then warmed at 60-70°, 
evolves N. and gives ( 86 % yield (107)) methyl Isocyanate (Beil. 1V-77, IVi-(337), IVr 
(578)], h.p. 27.4-27.8°; note, however, that 0 with NaNs in AcOH evolves Ns and give 3 
(50-63% yield (110)) N-m e thyl acetamide, m.p. 27-2S°, b.p. 202-204° (presumably by 
cleavage of the CHsNCO and acetylation of the MeNHs)0 

ICwithNaHFcin AccO (111), with KF in AcOH (41) (42), AgF (112), ZnFi (U2) !1W), 
HgF, (114), CtHsHgF (115), SbFi (112) (116), or AsFj (112) gives (yields: 132% on C or 
66 % on NaHFs (111), 76% (41) (42), 40%, (113), 30.8% (116)) acetyl fluoride, b.p. 20.8 
at 770 nun.] 

(C with Aids in CS. at -10“ gives (117) a mol. cpd., C.AlCls, as a pale yel. gummy mass; 
CwithAlCls.Et.O gives EtOAc (70% yield (118)) + EtCl ( 3 : 7015 ) + A1C1,. — C (1 mole) 
with AlClj (6 moles) in CHCU gives (124) (CHjCO);.CH.CCls.O.AICl! (125) which with 
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aq. yields (124) (125) acetylacetone (1 : 1700). — Note also that C forms other analogous 
Complexes, e.g., C.BClj (119), C.BF3 (119), C.SbCl s (119) (for use of these in splitting of 
ethers see (119)).) 

1C with 2 pts. sublimed FeCL in CS2 for 24 hrs. gives (small yield (120)) dehydroacetic 
acid (1:0700).) 

[C with CaL in s.t. at 70-75° for 120 hrs. gives (121) acetyl iodide (see above under HI).) 

Reaction of C with esters of inorganic acids. 1C with Me^SOi (1 mole) + trace of ZnCk 
at 140-150° evolves HC1 and gives (20-25% yield (122)) dimethyl sulfoacetate, b.p. 155- 
165° at 20-22 mm- (122). — C + di-n-propyl sulfite + trace ZnCl2 at 170-200° gives (80% 
yield (123)) n-propyl acetate (l_:3075).l 

Reaction of C with metals. 1C m excess with metallic Zn gives a solid of compn. CieHiaOi 
(126), now (127) thought to be 3,&-diacetyl-5,6-dimethyldecatetraene-3 1 4,G,7-<iione-2,9. — • 
C with metaUic Zn in dry ether yields (128) EtOAc (1:3015) and AcOH (1:1010). — C 
with metallic Zn in dry dioxanc (1:6400) gives (85% yield (128)) (129) ethylene glycol 
diacetate (1 .-3511). — C with CuH evolves H 2 and gives (130) cf. (131) EtOAc (1 . 3015) + 
ethylidene diacetate (1-3383).) 

REACTIONS OF C WITH ORGANIC REAGENTS 
Reactions of C with Hydrocarbons 

Reactions of C with alkanes. [C with n-butanc (or isobutane) + AlCla at 60° for 15 
hrs, under press, gives (small yield (132)) isobutyl methyl ketone (1 5430) — 0 with 
h-pentane ~H AlClj at 15° at ord. press, gives (10% yield (133)) (134) 2,3-dimethylpenta- 
none-4 (unsym.-isopropyl-mcthyl-acetone) (Beil. 1-703, Ii-(360)], b p. 135-136° (oxime, 
b.p. 101-105° at 20 mm., semicarbazonc, m.p. 114° (133)) accompanied (134) by some 
2,3-dimethylpcnten-3-one-2 (unsym.-isopropybdenc-methyl-acetone) [Beil. Ir (796)1 (cor- 
resp. semicarbazone, m.p. 192.5° (134)). — C with n-hexanc + AICI3 in similar fashion 
gives (7% yield (135)) (134) 3-ethyl-2-methylpcntanone-4 {unsym -ethyl-isopropyl-acetone) 
[Beil. 1-707], b.p. 154-155“ (semicarbazone, m.p. 120° (135)) accompanied by a little 3- 
ethyl-2-methylpenten-2-one-4 (wnsym.-etbyl-isopropylidcne-acetone), bp. 177-178° (semi- 
carbazone, m p. 220° (135).] 

Reactions of C with alkenes. [C in the pres of suitable cat. can add to olefin linkages 
forming halogenated ketones: eg, C with ethylene + AlClj at 0° (137) (138) or C + 
ethylene over activated carbon at 100° and 50 atm. (139) gives (yields- 53% (136), 33% 
(137)) (138) cf. (60) 0-chlorocthyl methyl ketone (3:7640) (note that C + ethylene + 
AlCIs in CS?, latter subsequently replaced by C 6 H 8 , goes further yielding (140) benzyl- 
acetone [Beil VII-314, VIIi-(167)], b.p. 235°). — For studies of analogous cat. addn. of 
C to 2-methylbutcne-2, 2,3-dimethylbutene-2, and 2-methylhexene-2 see (141).] 

Reactions of C with alkynes. [C in the pres, of smtable cat. can also add to a triple 
unsatd linkage yielding olefinic chloroketones: e.g., C with acetylene + A1C1 3 at 15° (142) 
(143) or other cat. (143) gives (25% yield (142)) 0-chlorovinyl methyl ketone, b.p. 35-38° 
at 12 mm. (143). — C with butyne-1 (ethylacetylene) SnCL gives (144) 4-chlorohexen- 
3-onc-2, b p 46-53° at 10 mm., D} 5 ■= 1.0973, nr) = 1.4906 (144); for analogous reactions 
with pentyne-1, hcxyne-1, hexyne-3, heptyne-1, octyne-4, decyne-5, and dodecyne-6 
together with corresp constants of prods, see (144) ] 

Reaction of C with cydoparaffins (cycloalkanes). [C in the pres of AICI3 also condenses 
with cycloalkanes eliminating HC1; eg., 0 (1.9 moles) + cyclopentane (1:8400) (5 4 
moles) + AlCIs (2.2 moles) at 0“ gives (145) cyclopentyl methyl ketone (acetylcyclopentanc), 
b.p. 159.5-160 5® at 760 mm., 03- 0 9172, n -g 1.44351 (145) (semicarbazone, m.p. 
142-143" (145)); e + mcthylcyclopcntane (1:8403) + AlClj similarly pives (145) 1- 
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methyIcycJopentyl-2 methyl ketone (l-ncetyl-2~methylcy dopentane ) accompanied by 
some l-methylcydopenten-i-yl-2 methyl ketone (l-acetyl-2-metbylcydopentene-l) (see 
below).] 

{0 in the pres, of AlClj a ho condenses with cyclohexane, but here the reaction involves 
in addn. a change from a fr-membered to 5-metnbered ring: e,g., C with cyclohexane (1 :84G5) 
dr AlClj gives (135) (146) (147) (14S) 1-methy lcyc! open ty 1-2 methyl ketone (t-acetyl-2- 
methylcydopentane), b.p. 167-16S 0 at 759 mm., H|° = 0.S976, tid = 1.4404 (semicarba- 
zone, m.p. 162.5-163° (I4S), 158° (146); p-ni tropheny lhy drazone , m.p. 102.5° (148)}, ac- 
companied under certain circumstances (135) by 1 -met hy Jcydopent en -1 -yl-2 methyl 
ketone (l-acetyl-2-methylcyclopentene-l), b.p. 185-187® (135) (oxime, m.p. S5-S5-5 9 
(US), p-ThtropbenyUiydrazone, m.p. 162° (148), Eemicorbazone, m.p. 221° (148), 220® (135)); 
note that various hydrocarbon by-products arc also formed. — C 4* methylcydohexane 
(hexahydrotoluene) (1:6410) 4- AlClj at room temp, similarly gives (149) J-aeetyl-2,3- 
dimethylcyclopentane, b.p. 282-184° at 754 mm., Dx§ *= 0.8969, no ~ 1.44551 (sexni- 
carbazone, m.p. 152°) (149).] 

Reaction of C with cydoalkenes. [C in. the pres, of suitable cat. adds to unsatd- linkages 
of cydoalkenes: c.g., C with cyclopentene (1:8037) 4* AlClj (2 moles) in cyclohexane at 
—15® gives (50% yield (150)) cyclopenfcyl methyl ketone (1-acetylcydopentane) (for 
constants see above under C 4* cydopentanc); note, however, that C 4 - cyclopentene 
(1:8037) 4- A1CU at —14° in CSs (the latter being subsequently replaced by benzene) 
gives (140) l-aeetyl'3-phenylcj'dopentane (note rearr.).) 

(C with cyclohexene (1:8070) -f AlClj (2 moleskin cyclohexane gives (53% yield (150)) 
cyclohexyl methyl ketone (1-acetylcyclohexane) (Bell. VU-22, V3Ij-{16)}. — C with cyclo- 
hexene (1:8070) + AlCL (1 mole) in CS- gives (21% yield (151)) (152) cyclohexen-l-yW 
methyl ketone (1-ace tylcyclohexene-1) (tetrabydroacetophenone) {Beil. VII-5S, VIli-(49)j, 
b.p. 201-202®, D? « 0.9655, ng* « 1.4SS1 (oxime, m.p. 09’, semicarbazone, m.p. 220-221°). 
— C with cyclohexene (1 :S070) 4* AlClj In CS* flt —25® gives by addn. a prod, supposed 
(153) to be 2-chlorocy clohe xy 1- 1 metby-l ketone (since it can be converted by loss of HQ 
to tetrahy droace t ophenon e (above)) but which when reacted with CtHc 4 A1CU 
(140) 4-phenylcydohexyl-l methyl ketone (1-acetyl -4-phenylcyclohexane); in just which 
phase rearr. occurs has cot been established with certainty.) 

Reaction of C with aromatic hydrocarbons. 0 with aromatic hydrocarbons itt ihe 
presence of various cat. (notably AlClj) evolves HCl and yields aryl methyl ketones; 
examples are cited in the following paragraphs. 

[0 with CeH« + AlClj (154) in CS* (155) gives (70% yield (155J) methyl phenyl ketone 
(acetophenone) (1:5515) accompanied by a little l,3-diphenylbutcn-2-one-l (dypnone; 
cf. (155); for study of relative reactivity in this sense of AcF, AcCI, AcBr, and Acl see (U1), 
for study of influence of other cat., e.g., FeCb (156) (157), TICI4 (15S), ZrCU (159), HCU 
(160), BeCI. (161), A1 powder (162) or Cr powder (163), or for study of effect of various 
solvents with AlClj (164) see indie, refs.) 

|C with toluene 4- AlClj gives (70% yield (165)) (166) methyl p-tolyl ketone (l:5530Jj 
for study of use of Beds (80% yield (161)) or of 39 other metallic chlorides (167) {»»# 
see indie, refs. — For rcactn. of C + AlClj with a long series of homologous monoalk}' * 
benzenes see (269) (170), with p-cymene (1:7505) see (171); many other, similar ca^ 
cannot be included here.) 

(C with naphthalene (1 : 7200) + AlClj in CS» gives a mixt. (75% yield (172)) compnsmg 
50-60% l-acetylnaphthalene (1:5600) 4- 15-20% 2-acetyInaphthalene (1:5153). 
with l-methylnaphthalene (1:760 0) 4- AlClj in nitrobenzene at —3° gives (173) cf. (»< ' 
l-aceto-4-methylnaphthalene; C with 2-methylnaphthalene (1:7605) 4- AlCh w 
benzene ©ves a mLxt. (G4% yield (175)) comprising mainly 6-acetyl-2-methylnaphtfaalene 
accompanied by some S-acetyI-2-methylnaphthalene.l f 
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[O with biphenyl (1:7175) + AlClj in CS 2 (176) or C«He (177) gives (yields: 90% (176), 
70% (177)) 4-acetylbipheny! (p-phenylacetophenone) (1:5201); under appropriate con- 
ditions C with biphenyl + AlClj in CS* gives (yields: 45% (176), 43% (178)) 4,4'-diacetyl- 
biphenyl.] 

(C with acenaphthene (1:7225) + AICI 3 in nitrobenzene (179) or with Iiq. HF (ISO) 
gives (29% yield (ISO)) 1-acetoacenaphthene.] 

IFriedel-Crafts condensation can also be carried out with C and heterocyclic systems: 
c.g., C with thiophene + SnCU in CsH« gives (79-83% yield (181)) 2-acetylthiophenc 
(methyl 2-thienyl ketone), C with thionaphthene + AICI 3 in CSj gives (30% yield (1S2)) 
3-acetylthionaphthene.l 

Reactions of C with Ohoanic OH (or SH) Compounds (or Their 
Metallic Derivatives) 

Reactions of C with alcohols. [C reacts with ales, in general yielding the corrcsp. acetates: 
eg., C with McOH (1:0120) yields methyl acetate (1:3005), C with EtOH (1:6130) 
yields EtOAc (1:3015), etc ; for studies on rate of reactn. of C with EtOH in ether (1), or 
with 0-chlorocthyl ale. in,dioxane (1S2) (183), or with benzyl ale. or cyclohcxanol (182) 
nee indie, refs.) — For use of C in quant, detn. of OH groups in prim, and sec. ales, see (186) 
(187) (188) cf. (185). 

[Special interest, however, attaches to reaction of C with Icr-alcohols: under ord. condi- 
tions these react with C to exchange Cl for OH yielding alkyl chloride + AcOH (e.g., 
C + fcr-butyl ale. giving ler-BuCl + AcOH); note, therefore, that under special conditions 
C with hr-alcs. also gives the corrcsp. esters; e g, C with fer-butyl ale. (1:6140) in dry 
ether + Mg (189) (190) or dimethylaniline (191) or in xylene with pyridine (192) gives 
(yields: 9S% (192), 83% (189), 63-68% (191), 45-55% (190)) fcr-butyl acetate (1:3057); 
other fer-olcs. (189) and other acid chlorides (191) behave similarly.] 

[For rcactn. of C with cellulose (or cotton) sec (193) (194) (195); with polyoxymcthylencs 
see (196).] 

[0 with mcrcaptans yields the corrcsp. thiolacctates: e g., C with C 2 H&SH gives (80% 
yield (197)) ethyl thiolacctatc, CHjCO.S C 2 H 5 , b.p. 116-117°, Dj s = 0.9755, nf, 3 = 1.4503 
(197).] 

Reactions of C with phenols. C can react with phenols in cither or both of two modes: 
on one hand it can acctylatc the phenolic OII yielding the corrcsp. phenol acetates, or in 
the pres, of suitable cat. or solvents it can condense with one or more of the nuclear II 
atoms yielding phenolic ketones. Furthermore the phenol acetates can more or less 
readily be caused to rcarr. into phenolic ketones (Fries rcarr.) so that the chemistry of the 
two classes is closely related and so voluminous that it cannot be given extensive discussion 
here. , 

[C with phenol (1:1420) directly (198) (199) or in C«Hg + Mg (200) gives (yields: 92% 
(200), 00% (199)) phenyl acetate (1:3571); other mono-, di-, and polyhydric phenols 
behave analogously.] 

[C with phenol (1:1420) + TcClj in CS- (156) (201) or phenyl acetate (above) -f- AlClj 
in nitrobenzene at 26-25° for 24 hrs. (202) gives (yields: 75% (202), 33% (201)) p-hydroxy- 
nectophrnonc (1 . 1527), m.p. 109® (for extensive renew of the Fries rcarr. reactn. see (203)); 
the corres-p. analogous react ns. of C with other mono-, di-, and polyhydric phenols axe 
legion and wall not be cited hcre-1 

[For study of scries of mol. cp<ls. of 0 with various bcnzeneazophenols sec (230).] 

Reaction of C with phenol ethers. With phenol ethers where no phenolic OII remains 
to interfere C reacts in the pres, of suitable cat. in the Fricdcl-Crafta sense: e g. [0 (2 moles) 
with methyl phcnjl ether (anisole) (1:7445) (1 mole) + AlClj (2 moles) gives (75% yield 
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(204)) (205) p-methoxyacctophenonc (p-acetylanisole) (1:5140); note ’that' C + 'an4ofe^' 
do not react in the pres, of AlFs or ZnF 2 (111). — Countless analogous condensations of *3 
C with other phenol ethers cannot be discussed here). ' • -j ‘ irif. '• f 

Reaction of C with ends (or their metallic derivatives). [The reaction'of 0 with ethyl 7 ' 
acetoacctatc (i : 1710) leads according to circumstances to either or both of two very closely P 
similar derivatives; one of these is ethyl 0-acefcylaeetoacctatc (ethyl d-acetoxycrotonate) S: 
(A) [Beil, II 1-373, IIIf(135), IOr(255)3, b.p. 212-214° si. dec. (200), tfg° « 1.060 {207)/‘f 
«d « 1.4447 (207); the other is ethyl a-acctyiacctoacctate (ethyl dtaceiylacetate) J (5) ’ - 
[BeU. III-751, IIIr(203), m~(407)3, b.p, 200-211° (203), Df « 1.093 (207), nf? ~ 1.4687 & 
(207); note that the latter (B) as liquid is 100% enolized (209) (210) and this prop! is used >1 
(21 1) for detn. of both A + B in their mixtures. — Note furthermore that the O-cster (A)’'” 
by suitable htg. (212) (213) (214) (216) (210) can be converted to the isomer (B).] ".''7: £ 
[0 with ethyl acctoacctatc (1:1710) in pres, of pyridine (217) or 0 with its Na enolate }' 
in ether (210) or ite Cu enolate in ether or CgH# (220) gives mainly the O-acetyl 'deriv/ (A) v 
(above); C with ethyl sodioacetoacctatc in ether (221) (222) (223) (226) or pet. elhcr (216) '{ 
or with tho Ca enolate in C 6 H 4 (224) or C with ethyl acctoacctate + Mg in C«He (225) 
(220) gives (yields: 05% (224), 40-62% (225)) ethyl diacetylacetate (B above) (Cu ccblatc, 
m.p. 161° (220)).) _ 

[For study of influence of C on rate of cnolization of ethyl acctoacetate sec (228); for 
formn, of ethyl O-acctylacctoacetato (isomer A above) from C + ketenc diethylaceta! 
(30% yield together with other prods.) sec (229).) *■ , A '‘~ ■ 

Reaction of C with acids or their salts. (C on htg. with NaOAc or other metal Balts of . 
eOH yields acetic anhydride (1 ; 1015); this rcactn. is well known and will not be amplified ' J 
•re; C with salts of acids other than acetic gives tn some cases the correap. mixed anhydride, - 
others only the anhydride of tho second acid. E.g., C (1 mole) with dry Na isovalerate ’ 
mole) gives at 120° the mixed anhydride contg. 1 acetyl and 1 isovalcroyl radical (231); • : 
the other hand, 0 with dry Na cinnamatc gives only cinnamic anhydride (231); many, , ; 
>r examples arc known.) * 

■ on htg. with AcOH under appropriate conditions (232) (233) (234J loses HCJ giving 
yields AcaO (1:1016).} * ' .! 

te that C in AcjO behaves os a weak acid and can actually be titrated with NaOAc . j 
>0 using methyl orange as indicator (235). ' ' ’ *T;- ; 


Reaction of C with Amines (or Their Derivatives) 


don of C with primary and secondary amines. 0 rcadilyjreacts with such amines 
under ord. conditions tho IV-acetylatcd derivative: e.g., C with MeNHj gives N- 
ictamidc [BeU. 1V-6S, IVi-(320), IVH5G3)], very boI. aq., m.p. 27-28°, b.p. 208°; 
other examples are known. Note that only 1 acetyl group is introduced into 
10 group; also that C with a mixturo of two amines gives mainly (or even exclu- 
e iV-acetyl deriv. of the more negative accompanied by the hydrochloride of the 
> ive (236). See also below under @’a. 

of C with tertiary amines. C (1 mole) with pyridine (1 mole) directly (237) 
C«He (237) ppts. an addn. prod, (presumably A r -acetylpyridinium chloride), 
turning red in light, m.p. abt. 100°, after darkening at 90°; for use of this cpd. 
of phenol ethers see (237). — For use of C 4- pyridine in toluene as means of 
of OH groups bcc (186). _ ' . 

) with Et s N (1 mole) in 10 vo!s, dry C«He (239) or C in equal, vol- pyridine* 
38) yields dehydroacetic acid (1:0700), m.p. 209*.} ‘ ‘ 

also a novel method of intcrmolecular dehydrobalogcnation: e.g., C wrn^ 
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Jauroy! chloride (3:9858) -f EtjN in dry ether ppts. EtjN.HCl and yields (240) a mix t. of 
acetyl kctene (detene dimer) 4- lauroylketene and other prods. — Note further that since 
dehydroacetic acid (above) may be viewed as ketene tetramer, its formation from C wath 
fer-aminea (above) may (241) involve preliminary formation of acetylketene followed by 
Diels-Alder addn. with a second identical molecule to give dehydroacetic acid.) 

Reaction of C with other miscellaneous nitrogenous systems. [C with dia 2 omethane 
in dry ether yields (242) diazoacetone (acetyldiazomethane) [Beil. Ii-(396), l2-(823)J 
ye!, liq., b.p. 49’ at 13 mm. (242).) 

[C with oximes often is used to effect cither dehydration to nitriles or Beckmann rearr. 
or both (for review see (243)).] 

(C with acetanilide refluxed for 7 hrs. gives (244) diphenylacetamidine; other anilides 
behave in analogous fashion (244). — However, C with acetanilide 4- AlCfo in CSz (245) 
or other inert solvent (246) gives Friedel-Crafts rcactn forming (57% yield (245)) p- 
(acety lamino ) ace top he n o ne [Beil. XIV-48, XIV j- (306)], m p 166-167°.] 

(6 with thiosemicarbazide results in acetylation followed by elimination of HQ and ring 
closure yielding (247) (248) the hydrochloride, m.p. 110° (248), of 5-amin o-2-m ethyl ~1 - 
thiodiazole-3,4 [Bed. XXVII-629], m.p. 235° (248). —For study of reactn. of C with 
Schiff’s bases 6ce (249).) 

Reaction of C with Various Oroanometaluc Compounds 

Reaction of C with Grignard reagents. (The obrmal reaction of C with I mole RMgX 
is to eliminate MgXCl and yield the corresp. ketone; e.g., C with EtMgBr in pres, of CdCl 2 
gives (46% yield (250)) ethyl methyl ketone (1:5405); in the presence of excess RMgX, 
however (and sometimes without excess), the ketone may react further to yield the corresp. 
tertiary alcohol; e.g., C with C«HjMgBr gives 3S>% yield (251) diphenyl-methyl-carbinol; 
countless other examples cannot be included here.) 

[Certain divergences from the above normal reaction have, however, now been recognized; 
these appear to be largely a function of the particular types of RMgX employed. E.g., 
0 (05 mole) with benzyl MgCl (0 37 mole) m dry ether gives (instead of the expected 
phenylacetone (lj5118)) 24% yield (252) of o-methylacetophenone (1:5524).) 

[Furthermore C writh Grignard reagents derived from tertiary alkyl halide? is often 
reduced and the reactn. prod then contains (in addn. to the normal prods.) other material 
derived from the reduction prods E g, C (in excess) with fer-BuMgCi gives (40% yield 
(253) (254)) frr-butyl methyl ketone (pinacolone) (1:5425); note, however, that further 
study (255) (256) (13) has shown the formation of numerous other prods, including 2- 
methylpropanc (isobutane), 2-methyIpropene-l (isobutylene), carbon monoxide, ethyl 
acetate, pinacolyl acetate, and mesityl oxide. — For study of reactn. of C with /er-AmMgC] 
(25-1) (13) and other fer-RMgX cpds. (254) see indie, refs — Note that even RMgX cpds. 
from even primary halides may effect reduction; e.g., 0 with n-BuMgCl gives (255) 13% 
hcxanol-2 (1:6210) + 8% EtOH (1:6130).] 

(Note also that 0 with 2,4,6-trimethyIbenzy! MgBr (mesityl MgBr) gives (257) mesitylcnc 
but no 2,4,6-tnmcthyIacetophcnone (acctoroesitylcne) although C with 2,4,6-triphenyl- 
phenyl MgBr does give (258) the corresp. 2,4,6-tripbenybcetophenone.) 

Reaction of C with other miscellaneous organometallic compounds. [6 with diphenyl- 
mcthylsodium reacts to replace Na by H yielding (259) diphenylmethane (1:7120); C 
with phenyfsilver gives (2G0) 21% acetophenone (1:5515) -4 40% biphenyl (1:7175); C 
with phenyleopper gives (2G0) 48-51% acetophenone (1:6515).) 

[C with EtjMg gives (261) 3-methyIpentanol-3 (1:0189) (not fer-hutyl ale. as was 
formerly supposed); C with dibenzylzinc in pet. ether gives (262) 9% ketones; C with 
dibenzylcadmium in ether gives (262) 18% phenylacetone (1:5118), C with Et*Hg gives 



3:7065 


ACETYL CHLORIDE 


966 


{204» (205) p-methoxyacetophenone (p-acetylanisole) (1:5140); note that C + anisole 
do not react in the pres, of A1F S or ZnF; {111}. — Countless analogous condensations of 
C with other phenol ethers cannot be discussed here]. 

Reaction of C with enols (or their metallic derivatives). (The reaction of C with ethyl 
acetoacetate (1 : 1710) leads according to circumstances to either or both of two very closely 
similar derivatives; one of these is ethyl O-acetylacetoacetate (ethyl p-acetoxycrotonate) 
(.4) (Beil. III-373, IH r (135), HI;-(255}], b.p. 212-214° si. dec. {206), Dj 0 = 1.060 {207), 
n|? = 1.4447 {207}; the other is ethyl ce-acetylacetoacetatc (ethyl diacetylacetate) (B) 
(Beil. HI-751, ini-(263), III;- (467)], b.p. 209-211° (20S), Z>f = 1.093 {207), nf? - 1.46S7 
(207); note that the latter (B) as liquid is 100% enolized {209) {210) and this prop, is used 
{211 ) for detn. of both A + B in their mixtures. — Note furthermore that the O-ester (A) 
by suitable htg. (212) (213) (214) (215) (216) can be converted to the isomer (B).] 

[C with ethyl acetoacetate (1 : 1710) in pres, of pyridine (217) or C with its Xa enoiate 
in ether {219} or its Cu enoiate in ether or C^Hg (220) gives mainly the O-acetyl deriv. (A) 
(above); C with ethyl sodioacetoacetate in ether {221) (222) (223) (226) or pet. ether (216) 
or with the Ca enoiate in C*H 6 (224) or C with ethyl acetoacetate + Mg in C^Hc (225) 
(226) gjves (yields: 65% (224), 46-^52% (225)) ethyl diacetylacetate (B above) (Cu enoiate, 
m.p. 151° (226)).] 

(For study of influence of C on rate of enolization of ethyl acetoacetate see (22S); for 
formn. of ethyl O-acetylacetoacetate (isomer A above) from C + ketene diethylacetal 
(30% yield together with other prods.) sec (229).] 

Reaction of C with adds or their salts. (C on htg. with NaOAc or other metal salts of 
AeOH_yields acetic anhydride (l : 1015); this reactn. is well known and will not be amplified 
here; C with salts of adds other than acetic gives in some cases the corresp. mixed anhydride, 
in others only the anhydride of the second add. E.g., C (1 mole) with dry Na isovalerate 
(1 mole) gives at 120° the mixed anhydride contg. 1 acetyl and 1 isovalcroyl radical (231); 
on the other hand, 0 with dry Xa dnnamate gives only dnnamic anhydride (231); many 
other examples are known.] 

(0 on htg. with AcOH under appropriate conditions {232) (233) (234) loses HC1 giving 
good yields Ac^> (1 : 1015).] 

Note that C in Ac^O behaves as a weak add and can actually be titrated with XaOAc 
in Ao;0 using methyl orange as indicator (235). 

Reaction of C with Amines (or Their Derivatives) 

Reaction of C with primary and secondary amines. C readily reacts with such amines 
to yield under ord. conditions the A’-acetylated derivative: e.g., C with MeNH* gives A r - 
rocthylacetamide (Beil. IV-5S, IYi-(329), IV*-(o63)], very sol. aq., m.p. 27-2S°, b.p. 206°; 
countless other examples are known. Xote that only 1 acetyl group is introduced into 
each amino group; also that C with a mixture of two amines gives mainly (or even exclu- 
sively) the .V -a cetyl deriv. of the more negative accompanied by the hydrochloride of the 
more positive (236). See also below under iJJ’s. 

Reaction of C with tertiary amines. C (1 mole) with pyridine (1 mole) directly (237) 
(23S) or in C^Hs (237) ppts. an nddn. prod, (presumably A'-acetylpyridinmm chloride), 
white ervst. turning red in light, m.p. abt. 100°, after darkening at 90°; for use of this cpd. 
in cleavage of phenol ethers see (237). — For use of C -f pyridine in toluene as means of 
quant, detn. of OH groups see (1S6). 

(C (1 mole) with EtjX (1 mole) in 10 vols. dry C$He {239} or C in equal, vd. pyridine 
or picolinc (2SS) yields dchydroacetic acid (1:0700), m.p. 209°.] 

(Xote here also a novel method of interm olccular dehydrohalogenation: e.g., C with 
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lauroyl chloride (3:9S58) -f EtjN in dry ether ppts. EtjN.HCl and yields (240) a mixt. of 
acetylketene (detene dimer) + lauroylketene and other prods. — Note further that since 
dehydroacetic acid (above) may be viewed as ketene tetramer, its formation from C with 
fer-ammes (above) may (241} involve preliminary formation of acetylketene followed by 
Diels-Alder addn. with a second identical molecule to give dehydroacetic acid. I 
Reaction of C with other miscellaneous nitrogenous systems. [£ with diazomcthane 
in dry ether yields (242) diazoacetone (acetyldinzomethane) [Beil. Ii.-(396), I:r(823)J 
yel. liq., b.p. 49° at 13 mm. (242).] 

[G with oximes often is used to effect either dehydration to nitriles or Beckmann rearr. 
or both (for review see (243)) ) 

(0 with acetanilide refluxed for 7 hrs. gives (244) diphenylacetamidine ; other anilides 
behave in analogous fashion (244). — However, C with acetanilide + A1CL in CS 2 (245) 
or other inert solvent (246) gives Friedel-Crafts reactn forming (57% yield (245)) p- 
(acetylammo)acetophenone (Bed. XIV-48, XIVi-(366)}, m.p. 166-167°.] 

[C with thiosemicarbazide results in acetylation followed by elimination of HCI and ring 
closure yielding (247) (248) the hydrochloride, m.p. 110° (248), of 5-amino-2-methyl-l- 
thiodiazole-3,4 [Beil. XXVII-629], m p. 235° (248). — For study of reactn. of C with 
Schiff’s bases see (249).) 

Reaction op C with Various Ohoanometaluc Compounds 
Reaction of C with Grignard reagents. (The normal reaction of C with 1 mole RMgX 
is to eliminate MgXCl aiM yield the corresp. ketone; e.g., 0 with EtMgBr in pres, of CdCU 
gives (46% yield (250)) ethyl methyl ketone (1.5405), in the presence of excess RMgX, 
however (and sometimes without excess), the ketone may react further to yield the corresp. 
tertiary alcohol; e g., C with C«H 5 MgBr gives 39% yield (251) diphenyl-methyl-carbmol; 
countless other examples cannot be included here.) 

'■(Certain divergences from the above normal reaction have, however, now been recognized; 
these appear to be largely a function of the particular types of RMgX employed. E.g., 
C (0.5 mole) with benzyl MgCl (0.37 mole) in dry ether gives (instead of the expected 
phenylacctonc (lj 5118)) 24% yield (252) of o-mcthylacetophenone (1: 5524)4 
[Furthermore C with Grignard reagents derived from tertiary alkyl halides is often 
reduced and the reactn. prod, then contains (in addn. to the normal prods.) other material 
derived from the reduction prods E g., C (m excess) with fcr-BuMgCl gives (40% yield 

(253) (254)) fer-butyl methyl ketone (pinacolone) (1:5425); note, however, that further 
study (255) (256) (13) has shown the formation of numerous other prods, including 2- 
mcthylpropane (isobutane), 2-methyl propene-1 (isobutylene), carbon monoxide, ethyl 
acetate, pinacolyl acetate, and mesityl oxide. — For study of reactn. of C with (er-AmMgCl 

(254) (13) and other tcr-RMgX cpda. (254) see indie, refs. — Note that even RMgX cpds. 
from even primary halides may effect reduction; e g,, C with n-BuMgCI gives (255) 13% 
hexanol-2 (1:6210) + 8% EtOH (1:6130)] 

(Note also that C with 2,4,6-tnmethylbenzyl MgBr (mesityl MgBr) gives (257) mesitylene 
but no 2,4,6-trimethylacctophenone (acetomesitylene) although C with 2,4,6-tnphenyl- 
phenyl MgBr docs give (258) the corresp. 2,4,6-triphenylacetophcnone.] 

Reaction of C with other miscellaneous organometallic compounds. [C with diphenyl- 
methyisodium reacts to replace Na by H yielding (259) diphenylmelhano (1:7120); C 
with phenylsilver gives (260) 21% acetophenone (1:5515) + 40% biphenyl (1:7175); C 
with phenylcoppcr gives (SCO) 48-54% acetophenone (1:5515)4 
(C with EtiMg gives (261) 3-methylpentanol-3 (1:0189) (not fer-butyl ale. as was 
formerly supposed); C with dibcnzylzinc in pet. ether gives (262) 9% ketones; 0 with 
dibctuylcadmium in ether gives (262) 18% phenylacetone (1:5118); 0 with Et 2 Hg gives 
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(263) EtHgCI + butanone-2 (1:5405), but C with dibenzylmercury or with benzylmercuric 
chloride shows little reaction (262) even after refluxing 2 weeks.] 

1C with tetraphenyltm in s.t. at_100° for 15 hrs. gives (very small yield (264)) of acetophe- 
none (1:5515); for reactn. of C with -.tetraethyllead and use in detn. of latter in gas olin e 
see (265).] 

1C with triphenylbismuth in CCU yields (266) acetophenone (1:5515).] 

[C (2 mofe3) with ’Ni(CO) 4 (1 mole) in pet. ether gives (267) 4CO + NiCl 2 -f biacetyl 
the latter sepg. as a 1 : 1 addn. cpd. with the N 1 CI 2 .] 

(g Acetanilide: cryst. from hot aq-, m.p. 114°. [From C with anih'ne (2 moles j followed 
by recrystallization to remove aniline hydrochloride. Note that even with aniline -f~ 
aq. at room temp, acetanilide formn. occurs to extent of 35-15% but its proportion 
diminishes with increase of temp. (268).] 

(g Acet-p-totuidide : cryst. from hot aq. or dil. ale., m.p. 153°. [From C + p-toluidine 
(2 moles) followed by recrystallization to remove p-toluidine hydrochloride.] 

Cg Acet-a-naphthalide : m.p. 159°. 

{g Acet-0-naphthalide: m.p. 132°. 

/ 3 -Acetophenylhydrazide (^-acetylphenylhydrazme) (C 6 H 5 .NH.NH.COCH 3 ) ]Beil. 

XV- 241, XVi-(63)j: m.p. 128-129°. (Note that o-acetphcnylhydrazide [Beil. XV- 
236, XVi-(62)], m-p. 124°, ia obtd. from a,£-diacetylphenylhydrazine JBeil. XV-245, 

XV I - (64)], m.p. 107-108°, by partial hydrolysis.] 

/3-Acet-p-nitrophenylhydrazide [Beil. XV-478]: yel. ndls.^from ale., m.p.' 205-206°. 

/3-Acet-2,4-dinitrophenylhydrazide [Beil. XV-492]: yel. pr. from ale., m.p. 201° 

(269). 
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3: 7070 1-CHLOROBUTEN-3-YNE-1 CtHaCI Beil. S.N. 13 

(l-Chloro-2-vinylacetylcne) CH 2 =CH — C^C — Cl 

B.P. 

55-57° at 760 nun. (1) (2) (3) (4) D* 0 = 1.0032 (1) (2) n2? » 1.46G3 (1) (2) 

1.0034 (4) 

D} <= 1.021 (4) t? d « 1.4008 (4) 

Colorless oil, not explosive when pure (3) (4). — C rapidly polymerizes on stdg. into 
black brittle solid sensitive to heat and shock (1); polymerization of C catalyzed by u.v. 
light, peroxide, ozonides, etc. (2). After addn. of hydroquinonc (3) C can be distd. at 
ord. press. 

(F or prepn. of C from vinylacetylcne by actn. of alkaline alk. hypochlorite solas. at 0* 
(yield 00-65% (4), 10% (1)) Bee (1) (2) (3) (4).] 
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C treated as directed at —10°' with cone. HCI -f CuCl + XH 4 CI pees (56% yield ( 4 )) 
1 ,2-dichlorobut adiene-1 ,3 (3:0057) q.v. 

0 with NHiOLl/AgNOj gives a white ppt.; with lloswny rcagt. a yd. ppt. ( 4 ). 

3:7070 (1) Jacobson, Carothers, J. Am. C hen. Sue. 55, 4667-4069 (1933), (2) Jacobson (to 
dn Pont), U5. 1.967.S01. July 24, 1934; Cent. 1936, 1 1709; C»4. 2$, 5S34 (1934). (3) KlebartskiT, 
TfeyuriUi, Dolcv>v , oV«kH. n w.J. sci. tAK.S.S. 1935, No. 2, 1S9-226; TfnWer CAm. TccA. 9, 
1936). (4) Klebanskil, Yolkenshteln, Orlova, 

1 . 1936, 1 3414; C.A. 30, 1023 (1936); J. rmVt. 


3:7075 2-CHLOROBTJTENE-l Cl C^HjCl Bell. I -204 

CEIj.Cn;,i=CH; 

B.P. 

SS.4-58.G* at 7 GO mm. (1) Dl 1 = O-SDoO (?) nj, 1 = 1.4115 p) 

BJ-JSn* at 743 mm. P) Di s = 0.0107 (1) ntf' 1 = 1.4100 (1) 

C forms with abs. EtOH an azeotrope, b.p, 53.6-54.0® at 760 mm., I) J 5 « 05045, contg. 
$$,o% by wt. 6f C (l). 

(For fomm. from d,M,2-dichlorobutane (3:76S0) ale. KOII (together with m- 
(3:7110) and Irons (3:7110) stereoisomers of 1-chloro-butene-l ) see (I).] 


3:7075 (t) Naves, Bull wc, chin. B(lj. 39, 435-443 (1930) J (2) Kreeser, Sows, Nteuwland. 
J- Ore- Chen. 1, 167 (1936). 


3-.70S0 2-CHLOROBUTADIENE-l,3 Cl C^HjCl Befl. &N. 12 

cch^pmtto) ao-on-A-oifc 


B.P. 

50.4® at 760 nun. (1) 
46.0 s at 600 mm. (1) 
40.5® at 400 mm. (1) 
32.S 0 at 300 mm. (1) 
0.4® at 100 mm. (!) 


D? - 0.05S5 (2) 

“ 0.05S3 (1) 
0.0575 (31) 


I&-1.45S3 (1) 
1.4570 (31) 
1.4165 (2> 


Colorless Uq. with ethereal odor suggesting CjHjBr. Only slightly Sol. aq. but miscible 
with meet org. sob-s. 

0 was first reported in 1931 (1) and given the name chloroprene (1) because of its analogy 
to 2-methylbutadiene-l,3 (isoprene) in structure and reactions. Despite its immense 
practical importance in the manufacture of various types of synthetic rubbers and plastics - 
comparatively little information on C itself has been released for publication in the scientific 
literature. _ 

(For a study of the toxicity and pathology of C see (3); for study of poisoning by C and 
its treatment see (4).) 

(For studies of detn. of C (5) by diazometric methods (G) (7) see indie, refs.) 

PREPARATION OF C 

G has been prepared from vinylacetylene by addn. of HCI, from dichlorobutcncs by 
elimination of 1 HCi, and from various other sources. Comparatively little on these 
methods has appeared in the scientific literature, and most of the information is available 
only through patents. Such of the latter as are here rated must be regarded only as il- 
lustrative as no guarantee of complete patent coverage can be offered. 
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From vinylacetylene. C is formed from vinylacetylene (S) by addn. of HC1 from aqueous 
eoln. in pres, of catalysts (usually copper salts). The initial step comprises 1,4 addition, 
and the primary product is 4-chlorobutad iene- 1 ,2 (isochloroprene) (3:7225). Under 
certain conditions this may bo isolated as the major reaction product, but it readily isomer- 
izes (especially in the presence of cuprous chloride and/or other salts (9)) yielding chloro- 
prene. When sufficient amounts of HCl are present further addition to C may also occur 
leading to 2, 4-dicUIorobutcne-2 (3;5550) (see also below). 

(For prepn. of C from vinylacetylene (8) with cone, aq HCl in pres, of CujCIj ■+■ NH,C1 
at 30’ for 4 hrs. (65% yield) see (I) (47); for studies of this process in foreign laboratories 
see (10) (11) (12) (2) (24) For examples of patents on this process see (13)-(23) Inch 
For analogous prepn of certain homologs of C such as 2-chloro-3-methylbutadiene-l,3 
(3:7290) and 2-chloTo-3,4-dimethyIbutadrene-l l 3, etc., sec (25) cf. (26),] 

From dichlorobutenes. (For prepn of C from 3,4-dicblorobutene-l (l,2-dichlorobutene-3) 
(3:5350) with pondered KOH or ale. NaOH see (27) (2S), for 2,3-dichlorobutene-l (3:9074) 
by thermal dehydrochlonnation at 530° without cat. see (29); from 2,4-dichlorobutene-2 
(3:5550) by dehydrochlonnation (and isomerization) in pres, of fused KOH at 180-190° 
(30) or over silica gel or clay at 245-275° (31) cf. (30) see indie refs. ; from 1,2-dichIorobu tones 
by dehydrochlonnation with morg. or org. bases in pres, of org. eqIvs. see (32) j 
From other sources. (For prepn of C from 2,2,3-trichlorobutane (3-5GS0) by thermal 
dehydrochlonnation over MgCJj/MgSO 4 cat. see (33); from polychlorobutanes of 55-06% 
chlorine content (corresp. to dichloro-and trichlorobutanes) by thermal dehydrochlorination 
at 400-500° see (34) (note that 1 -ehlorobutadiene- 1 ,3 (3 . 7210) is also formed ; for separation 
of it from C see (36)): for formn of 0 from vinyl chloride (3:7010) with acetylene in pres, 
of aq. CujCl«/NFLiCl see (36).) 

CHEMICAL BEHAVIOR OF C 
Addition Reactions 

With chlorine. (C (2 moles) with Cl z (1 mole) in CHCL at —10° in pres, of hydro* 
quinone gives mainly (37) cf (3S) (39) l,2,4-tnchlorobutene-2 (I,3,4-trichlorobutene-2) 
(3:90C2) accompanied by other products such as 1,2,3-trichlorobutene-l (37), b.p. 40-42° 
at 10 mm., X>J 5 = 1.3190, «d =* 1.4902 (giving on oxidn. a,£-d)Chloropropionic acid); 
note: data also consistent with 2,3,4-trichlorobutene-l (3: 9064) and 1,2-dichIorobutadicne- 
1,3 (3:9057), b.p. 45-43° at 10 mm. (37), 2>} 5 = 1.1905 ntf = 1.5005 (37).l 

With bromine. (0 (0.3 mole) with Br» (0.25 mole) in CHClj at 0-5° gives mainly (40) 
2-cldorol ,4-dibromobutcne-2 ( b p. 93-101° at 10 mm. (oxidizing with KMnO< to bromo- 
ncctic acid), accompanied by other products; note that in pres, of anti-oxidants distn. 
range of prod, is much wider perhaps owing to formn. of gcom. stereoisomers.) 

With Iodine chloride. [C w ith IC1 in CHClj at —5° to 0° gives (70% yield (41)) a prod, 
regarded as 2,4*dichloro-l-iodobutcnc-2.] 

With hydrogen chloride. l0 with cone, aq HCl in pres, of Cu 2 Qz (42) adds HCl giving 
2,4-dichlorobutcne-2 (3 : 5550) ; for behavior of C in liq HCl see (43).] 

With hydrogen bromide. (0 (0.96 mole) with dry HBr (0.SS mole) in AcOH at —5° 
P'W (72% yield on Brj (44)) 2-chloro-4-bromobutene-2, b.p. 150-152°; D\° « 1.5261, 
“ 1.5335; «= 1.5160, = 1 5185; note that this prod, with aq. KMnOj oxidizes 

to AcOH -f bromoacetic acid and adds 1 mole Br; giving 2-chloro-2,3,4-tribromobutane, 
b.p. 101.5-106“ at 10 mm., Uj 5 - 2.1907.] 

With hydrochlorous acid. (The bchaiior of C with HOC1 appears not to have been 
reported; 1,4 addition to 0 might be expected to yield l,2-dich!orobutcn-2-oM and/or 
2,4*dich]orobutcn-2-oM, but neither is reported from any source; an i-omer, viz., 2,3* 
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dichlorobuten-l-cl-4, b.p. 72-73° at 10 mm., D* 0 » 1.3198, D\ 6 «= 1.3243, no » 1.4950, 
n|j *» 1.4978, has been reported (45) by indirect means.) 

With hypobromous acid. [0 with IIOBr (from JV-bromoacctamidc) gives mainly (45) 
(note 3,4 addition) 2-chloro-4-bromobuten-l-ol-3, b.p. 77.0-77.25° at 10 mm.; "1.6710, 
Z)J 8 =• 1.6770; ni) ** 1.5228, n}> a 1.5249; this prod, in CIIClj adds 1 mole Brj giving 
3-chIoro-!,3,4-tribromobutanoI-2, m.p. 69.5-71°.] 

With alkyl hypolodite. (0 with McOI (from McOII + HgO -f I 2 ) gives (62% yield 
(40)) 2-chloro-4-iodo-3-mcthoxybutcn-l, b.p. 70.5-77.0° at 10 mm., « 1.7135, D[ 6 ~ 
1.7209; nf? ~ 1.5312, nl? ~ 1.5338. — C with EtOI (from EtOII + HgO + I 2 ) gives 
(40% yield (40)) 2-chIoro-4-iodo-3-ethoxybutcn-l, b.p. 82-83° at 10 mm.; £4° « 1.0163, 
i>I 8 « 1.G231; n?? « 1.6198, nj? => 1.6220. — Noto for both these eases the same type 
of 3,4 addn. observed for IIOBr above.) 

With sulfur dioxide. |0 in ether contg. pyrogallol treated with S0 2 at 100-105° in s.t. 
for 12 lira, gives in very small nmt. (2.6% (47)) un uddition prod. 3-chloro-l-tliiaoyclo- 
penten-3 dioxide (chloroprcno Bulfono).] 

With naphthoquinone-1,4. 0 (2 moles) with a-nnphthoquinono ( 1 : 90-10 ) (1 mole) in 
CjHj refluxed 3 lira, and tho intermediate addition prod, suspended in ale. NaOH and 
oxidized with air gives (1) 2-chloroanthmquinone (3:4022). 

With maleic anhydride. 0 (1+ moles) with maleic anhydride (1:0025) (1 mole) 
warmed at 50° then boiled witli aq. gives (77% yield (1)) 4-chloro-l,2,3,0-tctrahydrophthalic 
acid, cryst. from aq., m.p. 173-175° cor. (1). 

POLYMnmzATION OF 0 

C readily polymerizes at 30-35° in light from a 150-watt lamp in 48-80 hours (26); for 
study of various types of polymers from 0 alono see (1). Furthermore, 0 with various 
other unsaturated compounds undergoes copolymerization processes. Tho practical im- 
portance of the polymers and copolymers thus obtained can scarcely bo overestimated, 
but tho field is bo large, so interlocked, and so rapidly developing that any attempt to 
organize it is quite beyond tho scope of this book. Attention is here directed, however, 
to n few scientific papers of interest in this connection. 

(For studies on structure of polychloroprcno sco (48) (49); for Btudy of polymers of u by 
ozoiiization and IINO3 oxidn. sco (GO); for detn. of unsaturation in polymers of O sco (51); 
for permeability of polychloroprcno to gas sco (52).) 

\Fot fttwdy of wvflvtcoco of Voliofm pcioxwlo (53V va wftTo\vwnooo (54) ot of WgWtequetwy 
field (55) (50) on polymerization of 0 sco indie. refB.; for pliotopolymcrizntion of 0 sco (57); 
for study of kinetics of polymerization of 0 in di-n-butyl phthalate soln. in pres, of dibcnzoyl 
peroxido see (58); for detection of free radicals in peroxido polymerization of C 6cc (59).) 

. p-. i«A, Annr /1031), (2) 

. ■ . CcnLiffVt, 

• Wiley, J. 

A. 31, 8003 
■ 138, 1 H77; 
i ; [C.A. 32, 

0580 (1038)). (7) Senderikliina, Trudy Moskov. Sanit. Irut. im. Eriamana 1039, 80-101; [C.A. 
30 2?°° ,aX «•- t a m o~. r.t a 107-^202 

(1031 
32, 17 
10, N 

(11 
0717 
32, 9( 

1708; 
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„(V>7 550 Jan l4. 1936- Cent. 1936, II 1796; C-A. 30, 1395 (1936). (15) Carotfaers, Collins (to 

^.u-i.oou, «o. , _ v» 7 l fiQWV Fm n ch 721 , 532 , 

933; not In 
015 (1934). 
iese 96,820: 
Collins (to 
i Pont Co.), 
Pont Co ). 

14, 1936; 
2; [C.A. 31, 
$3; C.A. 33, 

l). (22) du 
Klebanskii, 
24) Kleban- 


rr, 


(40) Petrov, J ■ Gen. Chem. ((7uS.S,/2.) 


1'. ■ 943); C-A. 38, 1466 (1944) (42) Car- 

others, Berchet, Collins, J. Am. Chem. Soc 54, 4066-4070 (1932). (43) Gebauer-Fuelnegg (to 
Mareene Corp. of America), U S 1,980,396, Nov. 13, 1934; Cent. 1935, I 3859, [C.A 29, 376 
(1935)). (44) Petrov, J. Gen. Chem (U.S.S.R.) 10, 1418-1424 (1940); C.A. 35, 3593 (1941). 

(45) " - - n " • I'M* 1 . V 611; C.A. 34, 5050 

(194( I i 1940, II 2734; CA- 

35, 2 .-I 18) Bunn, Proc. Roy. 

Soc. \ I* 15, 790-797 (1942) 

(49) ■ ■ . . and Tech. 15, 847- 

853 • 1 . -9-360 (1936); Cent 

1936 i . . ■ 111. ’ i . ■ ' i Tech. 10, 126-134 

(1937). , ’ T ** fTTQOJ,'- - , 


CA. 38, 4903 (1914). 


. 5mS. 12, 293- 
(U^JS.R.) 
Compt. rend , 
’viHe, Rubber 

1938). (58) 
C.A. 35, 371 
—407 (1043) ; 
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11-151, IIj-(70), Il*r-(1C3>1, b.p. 117-118° (3); for corrcsp. react with Pb propionate or 
Na n-butymto sec (3).] 

_ [C in CeHs with ZnCl » + HC1 pas at 55-65° gives (52) cf. (28} benzyl cliloride (3:S535). — 
C with chlorobenzene (3:7903) 4- dehydrating agts, gives |2S) p-chlorobcnzyl cliloride 
(3:0220). — C with tolucno + SnCl« gives (35-10% yield (53)) p-mcthylbcnzyl chloride 
(p-xylyl chloride) (3:8660) together with other prods.] 

{0 in AcOH soln. without cat. condenses with aromatic nuclei: c.g., C with toluene in 
AcOH gives (25% yield (15)) a mixt. of o-\ylyl chloride (3:S710) and jwcylyl chloride 
(3:8660); for analogous reactns. of C in AcOH with o-xylcnc (1:7430), rn-xylcne (1 :7420), 
pseudocumcne (1:7470), mesitylene (1:7455), naphthalene (1:7200), tetralin (1:7550), 
anisole (1:7445), etc., see (15).] 

I By virtue of its reactive halogen atom C reacts readily with Grignard reagents giving 
(54) the corrcsp. methyl ethers: c.g., 0 with n-BuMgBr gives (67% yield (55)) (56) n-amyl 
methyl ether (1:7905); C (2 moles) with decamethylcne-iis-MgBr gives (53% yield (57)) 
dodecancdiol-l,12-dimcthyl ether; C with CIIj — C^C — MgBr gives (5S) CHj.C^ 
G.CH2OCH3; C with Br — Mg.C^G — MgBr gives (63% yield (32)) 1 ,4-dimethoxybutync~2 ; 
0 with CeH^MgBr gives (60% yield based on initial CeHjBr (59)) benzyl methyl ether 
(1:7475); C with benzyl MgCl gives mainly (60) cf. (61) (62) methyl 0-phcnylcthyl ether 
(w-mcthoxycthylbcnzcnc) (Beil. VI-179, VIi-(23S)J, b.p. 1S5-1S7° (61), accompanied by 
some o-tolylcarbinol methyl ether andp-tolylcarbinol methyl ether, cf. (60).] 

[In the pres, of appropriate catalysts 0 adds to olcfinic unsatd. linkages, addition occurring 
as if C dissociated into (Cl-) and (CHjO.CHr) radicals; examples of these addition reactions 
are given as follows: C with ethylene 4* BiCIj at S0“ under 700-SOQ lbs. press, for 7 hrs. 
gives (63) v-chloro-n-propyl mctliyl ether; C with propylene 4- BiCb similarly gives (63) 
■y-cliloro-n-butyl methyl ether; <5 with 2-mctliylpropene-l (isobutylene) 4- HgClj on stdg. 
in s.t. 4 day’s at room temp, gives (60% yield (64)) 2-chloro-4-methoxy-2-methyU)ntane, 
b.p. 136° at 751 mm. £4° = 0.9455, accompanied by some tcr-butyl cliloride (3:7015); 
but C with isobutylene 4- TiCI* as directed (65) gives the corrcsp. ale., viz,, 3-chloro-3- 
mcthylbutanol-1 ; C with 2-methylbutcne-2 (trimctliyiethylcne) (1:8220) with ZnClj as 
directed (63) or with HgClj in s.t. at room temp, for 4S hrs. (6-1) gives (40% yield ((H)) 
2-chloro-l-mcthoxy-2,3-dimcthyibutanc, b.p. 153° at 761 mm., 40-46.5° at 14 mm., £4° “ 
0 952S, accompanied by some fcr-AmCl (3:7220); 0 with cyclohcxcnc (1:8070) + ZuCIj 
in CSa stirred 5 hrs, at 0°, then 3 hrs. at room temp., gives (2S.7% yield (G6)) cf. (64) 
(o-chlorocycloliexyl)methyl metliyl ether (2-cldoro-l-(inetho\ymcthyi)cyclohcxane), b.p. 
SS-9r at 17 mm., £i° « 1.1552 (66).] 

[G with butadicne-1,3 4- ZnClj in s.t. at room temp, for 21 hrs. gives (70% yield (64)) 
a mixt. of l-cldoro-5-mcthoxypentcno-2, b.p. I6S° at 75S mm., 5G° at 10 mm., £4 “ 1.0022 
(from 1,4- addn. (?)) 4* 3-cliloro-5-mcthoxypentene-l, b.p. 14S°at 756 mm., 35° at 10 mm., 
£4° = 0.9740 (from 1,2 addn. (?)) (note that these two prods, represent synionic meso- 
mers); C with cyclohexadiene-1,3 (1:S057) 4* HgClj under COa at 0° stood 24 hrs. gives 
(3S% yield (6-1)) (4-cldorocyclohcxenyl)mctliyl methyl ether, b.p. 81° at 10 mm., £4 " 
1.0636 (6-1).] 

[C (1 mole) 4- vinyiacctylene (1 mole) 4* BiCL (trace) 4- pyrogallol (trace) in dry 
ether at 5-15° for 9 hrs. (with periodic addns. of BiCU) gives (67) 34.S% yield l-cliloro-5- 

■ *' v — ? o i- - at 10 mm<| j)20 _ 1>&127( „ J.4S93 (by 1,4 addn.), 

. : iiIoro-5-methoxypentadiene-l,3, b.p. 46° at 10 mm., £4 ® 

, 1 with other prods.; note that of the two preceding dienes the 

former with CujCI* 4* HC1 in ether at 20-40° for 2 hrs. readily’ isomerizes (Sl% yield (67)) 
to tho latter; for further reactions of the pair sec (67).] 

[0 with 4.67% dislvd. ZnClj sliakcn with CO at 25-50° at 275-625 iwunds press, for 8 lirs. 
gives (6S) metboxyacetyl chloride (3:5225).] 
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C with tertiary amines yields the corresp. quaternary ammonium salts: e.g., C with 
MesN in dry ether gives {69} methoxymethyl-trimetbyl-ammonium chloride (chloro- 
platinate, m.p. 228-229°, picrate, m.p. 198°); C with pyridine in dry ether gives {69) 
methoxymethyl-pyridinium chloride (chloroplatinate, m.p. 182—185° {70), 180-182° dec. 
{35), HgCl 2 cpd., m.p. 91° {69)); C with quinoline in CHCI 3 gives {69) methoxymethyl- 
quinolinium chloride (chloroplatinate, m.p. 232-234°; chloroaurate, m.p. 126-127°); for 
other quaternary salts see {69). 

Methoxymethyl benzoate: oil, b.p. 283° (71). {From C with NaOBz at 100° {71).] 

Methoxymethyl p-nitrobenzoate: unreported. 

Methoxymethyl 3 ,5-dinitrohenzoate : unreported. 

S-(Metboxymethyl)isothiourea picrate: m.p. 163° {72). [From C + thiourea in 

cold acetone giving (90% yield {72)) corresp. hydrochloride, mp. 112° dec., which 
is then converted to the picrate ] 

7V-(Methoxymethyl)phthalimide: cryst. from dry MeOH, m.p. 120-121° (73), 118° 

{74). (Prepn reported only by indirect means (73) (74) ] 


3 :7085 (l) Lobering, Fleischmann, Ber. 70, 1680-1683 (1937) (2) Straus, Heinze, Ann. 493, 215- 

216 (1932). (3) Clark, Cox, Mack, J Am. Chem. Soc 39, 712-714 (1917). {4) Friedel, BuU. 
soc. chim. (2) 28, 171-172 (1877). {5) Rau, Narayanaswarmy, Proc. Indian Acad. Sci. A-l, 
217-218 (1935). (6) Karvonen, Ann. Acad Set. Fennxcae A-3, No. 7, 1-103, Cent 1912, 11 1268. 
V ‘ J ” 17 " r>77 


rend 119, 284 (1894); Bull soc. chtm (3) 11, 1095-1096 (1894). (15) Vavon, Bolle, Calin, Bull, 
soc. chim. (5) 6, 1025-1033 (1939) (16) Reychler, Bull. soc. chim. (4) 1, 1195-1198 (1907). 

(17) Houben, Arnold, Ber 40, 4306-^1310 (1907). <18} Wedekind, Ber 36, 1383-1386 (1903). 
{19} Wedekind, Ger. 135.310, Oct. 16, 1902, Cent. 1902, II 1164. (20) Farren, File, Clark, 
Garland, J. Am. Chem Soc 47, 2420-2421 (1925). 

{21} Kleber, Ann 246, 97-102 (1888). (22) Reichert, Bailey, Nieuwland, J. Am Chem. Soc . 
45, 1554-1555 (1923) (23) Litterschcid, Ann 330, 114-116 (1903). (24) deLettre, Bull. soc. 

chim. Belg 26, 323-336 (1912), Cent. 1912, II 1192. (25) Houben, Tfankuch, Ber. 59, 8S-89 

(1926). (26) du Pont Co . Brit. 435,110, Oct. 10, 1935; Cent 1936, I 877; C.A. 30, 1387 (1936). 
{27) Fileti, de Gaspari, Gazz. chim ilal. 27, II 293-296 (1897). (28) Stephen. Short, Gladding, 
J. Chem. Soc. 117, 511, 517, 522 (1920). (29) Conant, Kirner, Hussey, J. Am. Chem. Soc. 47, 
497 (1925). (30) Jones, Powers, J. Am. Chem. Soc. 46, 2526-2527 (1924). 

(31) Henze, Rigler, J. Am Chem Soc. 56, 1351 (1934). {32) Gauthier, Ann. chim. (8) 16, 
306, 336-337 (1909). (33) Sommelet, Ann. chim (8) 9, 497-498 (1906), Bull. soc. chim. (4) 1, 
372-373 (1907). (34) Johnson, Guest, Am. Chem J. 41, 340-341 (1909) (35) Cocker, Lap- 

worth, Walton, J. Chem Soc. 1930, 446-148, 451-153. (36) Palomaa, Kantola, Ber. 65, 1593- 
1598 (193^ tVT\ d. it — j — d_ 7_ , v a o ,t n—. 1 

Breslaue I '■ ■ ■ 

1909, I 1 

(41) P . . , 

(43) Smi 

Halmos, , , , ; 


Nemtzes 'lit i I ; 

Simonsen, Storey, J. Chem Soc ■ 95, 2108-2109, 2111-2112 (1909) (49) Schlenk^ Bergma’nn’, 

Ann 464, 17-IH /cn\ tj- t m — e~ "1 

(51) del »; II 

Cent. 1942 | I 

Compt rer , | - 1 I ■ • 

254-258 ( i 

chim. (4) 39, 989 (1926), (57) Chuit, Hels Chtm. Acta 9, 268 (1926). (58) Yvon, Compt . 

180, 748 ~ 749 O 925 ): Cent. 1925, II 17. {59) Reychler, Bull soc chim. (4) 1, 1198-1200 
(1907). {60} Bottomley, Lapworth, Walton, J Chem Soc. 1930, 2215-2216 
(61) Madinaveitia, Bull, soc chim. (4) 25, 604 (1919). (62) Muller, Cent. 1932, 1 811. (G3) 
bcott (to du Pont Co), U.S. 2,024,749, Dec. 17, 1935; Cent. 1936, I 4074, C.A- 30, 1067 (1939): 


(1941); 
,2—163; 
(4) 3, 
U. soc . 
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Brit. 423,520, Feb. 28, 1935: Cent. 1935, II 920; C.A. 29, 4374 (1935). {64} Straus, Thiel, Ann. 
525, 151-182 (1936). {65} Martin (to du Pont Co.), TJ.S. 2,143,021, Jan. 10, 1939; Cent. 1939) 
II 227; C.A. 33, 2907 (1939). {66} Nenitzescu, Przemetzki, Ber. 69, 2706-2707 (1936). {67 
Dykstra, J. Am. Chem. Soc ■ 58, 1747-1749 (1936). {68} Scott (to du Pont Co.), U-S. 2,084,284* 
June 15, 1937; Cent. 1937, II 2261; C.A. 31, 5383 (1937). {69} Litterseheid, Thimine, Ann. 334 
49-62 (1904). (70) Litterseheid, -Ann. 316, 166-169 (1901). 

{71} Walker, Plastic Product to 9, 187-188 (1933); Cent. 1933, II 2517; C.A. 28, 1062 (1934). 
{72} Sprague, Johnson, J. Am. Chem. Soc. 59, 2439-2441 (1037). {73} Sachs, Ber. 31, 1230 
(1898). (74} Hopkins, J. Am. Chem. Soc. 45, 542 (1923). {75) Salzbcrg (to du Pont Co.), 
U.S. 2,065,400, Dec. 22, 1936; Cent. 1937, I 3715; C.A. 31, 1046 (1937). 


3:7090 <y-3-CHLORQBUTENE-l 
(r-Chloro-a-butylene; 
a-methylallyl chloride) 


CHj— A— A=< 


Al 


:=CH 2 


C 4 H 7 CI 


It- 

M174) 


B.P. 

63° at 760 mm. {!) 

64-G5° {2} 

G4° at 750 mm. {5} 

63.5° at 750 mm. (3) 
G3.4-G3.5° at 761 mm. <10} 
24.2-24.6° at 178 mm. {3} 
—5° at 26 mm. {4} 


D 1° = 0.9001 {1} 7&°= 1.4151 {10} 

1.4160 (5) {3} {2} 
1.4153 {1} 
1.4242 {4} 


For important discussion of the relationship and conversion of C to l-chlorobuteue-2 
see the latter (3 : 7205). 

{For the prepn. of a mixt. of C and l-chlorobutene-2 from butadiene-1,3 + HC1 see {5} 
(1) {6} (7); for prepn. of C from mcthyl-vinyl-carbinol (buten-l-ol-3) 4- cone. HC1 see {3} 
(4) {8}.] 

[For study of reaction with Mg, Zn, etc., see {9}; for study of hydrolysis under various 
conditions see (10}; for behavior with cuprous cyanide see {11}.] 

Methyl-vinyl-carbinyl p-nitrobenzoate: m.p. 43-44° {12}. [Note that tins prod. 

has been prepd. only by indirect means {12} and may (because of allylic rearr.) possibly 
be in fact crotonyl p-nitrobenzoate (see under 3:7205).] 

Methyl-vinyl-carbinyl 3,5-dinitrobenzoate: unreported. [See also note under 

3:7205.] 

N-(M ethyl-vinyl -carbinyl)phthalimide: m.p. 87-88° (13). ' [Prepd. indirectly, and 

structure unproved (13).] 

3:7090 (1) Henne, Chanan, Turk, J. Am. ~ — • - * 1 

Bull. soc. chim. Bela. 31, 168 (1922). (3) 3 

(1942). (4) BBhme, Ber. 71, 2378-2379 

Chem . 2, 494-496 (1938). (6) Voigt, J. p 

Pont), U.S. 2,123,504, July 12, 1938; Cent 

J. Indian Chem. Soc. 13, 584 (1036). {9} L 

{10} Young, Andrews, j. Am. Chem . Soc. 66, 421-425 (1944). 

{11} Lane. Fentress, Sherwood, J. Am. Chem. Soc. 66, 545-548 (1944). (12) Burton, J. Chem. 
Soc. 1929, 456. {13} Mumm, Richter, Ber. 73, 847, 857 (1040). 


3:7100 3-CHLOROPROFYNE-l 
(Propargyl chloride) 


Cl C 3 H 3 CI Beil. I - 248 

— C=CH ih- 

OJ = 1.0454 (1) 


B.P. 85" (1) 



9si LIQUIDS WITH D^° < 1.15 3:7100-3:7105 

(For prepn. from propyn-2-ol-l (propargyl alcohol) [Beil. 1-454, Ir(234) with PClj see 

U) {2)4 

3 -.'7100 (1) Henry, Ber. SOS (1875). {2) Pauling, Gcrdy, Saylor, J- Am. Chem. Soc . 64, 175S- 
1756 (1942). 


3:7105 2-CHLOROBOTENE-2 CHj-C-H CHj— C-H C*H,C1 Bell. S. N. 11 

CHr-A— Cl Cl— C-CH3 


os irons 

cit Stereoisomer 


B.P, 

F.P. 


nS? - 1.4240 


66.6-67.0° at 760 nun. (1) 

-117.3° (18) 

£>? - 0.9230(18) 

(18) 

70.58° (18) 


d; s - O.'JJiJO (I) 
J>1 « 0.9520 (1) 

n!! 1 - 1.4250 

(U 

irons Stereoisomer 





B.P. 

F.P. 


ng = 1.4190 


62.4-62.8° at 760 mm. 0) 

-105.8° (18) 

D\° » 0.0139 (18) 

(IS) 

02.84° 08) 


l>i s - 0.9185 (1) 
CP, = 0.0301 (1) 

ng* * 1.4217 

(1) 

Ordinary C (mkt.) 





B.P. 

04-68° (2) 

62-67° (3) 

59-61° at 761 mm. (4) 


Of - 0.9179 (3) 

ng - 1,4232 

(2) 

D} 5 - 0.9220 (2) 


Both stereoisomers form with abs. EtOH const.-boilg. mixts from, which 0 can be 
recovered by repeated shaking with 3 vola. aq. to remove the ale., the_azeotrope with cis-C, 
b.p. 60.0-604° at 760 mm., D\ s 08964, coots. 81.6% by n't. of cis-C, the azeotrope with 
imns-Q, b p. 56.8-57.2° at 7G0 mm., D\ s - 0.8900, conts. 84 6% by wt. of (ran«-G ft). 
{For study of toxicity of C see (5); for use as anthelmintic see {6)4 
{For prepn. of the two geom. stereoisomers of C from cither (3 : 76 15) or mescb (3 : 7580} 

2,3-dichlorobutane with ale. KOH (1 mole + 25% excess) refluxed for 3 days see {1)4 
{For prepn, of ord. C (mixt. of as -f irons stereoisomers) from 2,2-dichlorobutane (3:7415) 
with ale. KOH see {8}, from ord 2,3-dichlorobutane (3.7615) with ale. KOH (I) (2) (3) 
{8} (9), with aq. NaHCOj + NajCOj under press, (yield 20% C accompanied by 4% 
butanone-2 (ethyl methyl ketone) (1 : 5405) *f 5% butenols) {7), with aq. alkali or alkaline- 
earth hydroxides under press, at 118-250° (10), by passing vapor over BaCla at 200-300° 
(11), or by passing vapor -4- steam at 300-400° over sihea gel contg. MgCh + CaClj, etc. 
(yields 21-25% C accompanied by 35-38% butadiene-! ,3 nnd 6-3% butanone-2) (3) 
see indie, refs.; from butanone-2 (ethyl methyl ketone) (1:5405) with PCI 5 (0 is ac- 
companied by 2-ehlorobutenc-l (3:7075) <12} and by 2,2-dichlorobutane (3:7415) (4)) 
see indie, refs.] 

{For prepn. of C from 2,2-dichloro-3-iodobutane (see below) with ale, KOH see (2); 
from 2-bromo-2-chloro-3-iodobutane With ale. KOH see (2) (note that the isomeric 2- 
bromo-3Hthbro-2-i'odobutane under same circumstances gives 3~bromo~2-chforobutene~2)4 
(For prepn. of C from 2,3-diehlorobuteiie-2 (3:5500) with aq. alk. or alkaline-earth 
hydroxides under press, at 118-250° see <13) 1 


3:7105 


2-CIIL0R0BUTENE-2 


; ,082-V' 


K /•* * -v , 

circumstances: o.g., C In Hq. phaso with Clj at 20-10'' in absonco of light but in pros, of cat,' 
such os Sn Cl< or FoCls adds Ch giving ( 14 ) 2,2,3- trichlorobutanc (3:5080); C in liq, phase ’ : 
with Cta in prea. of light and of O* (15) or C with Clj in pros, of NflHCOj at 0° {4} substitutes V-/ 
further giving (55% yield (4)) ( 15 ) 2,3-dichlorobuUmo-l (3: 0074 ) f (accompanied by 45%’) £. 
2,2,3*tricli)orobutano (3 ; 5080) (4»; C with Clj at 350° gives (10) a jnixt, of unsatd; 
chlorobutcncs, probably l,2-dichlorobutono-2 (3:6300) or (3:5015) and 1,3(2, 4}-dich!oro- ‘ 
butono-2 (3 : 5550), j i < * , 

0 adds Bri yielding (2) 2,3-dibromo-2-chlorobutano, b,p. 182.5-180* si. dee., 00-00,5* at 
12 mm., i>i* - 1.8075, n[> - 1.5339 (2) (this prod, with ale. KOII loses HBr yielding (2) 
3-bromo-2-chlorobuteno-2, b.p. 123-129.5°, Z)| 5 * 1.4993, n{> « 1.4950 (2)). i ■ 

[C adds I Cl yielding (2) 2,2-dicldoro-3-iodobutnno, b.p. 09.5* at lX.fi mm., D[* « 1.8580; 

«i> « 1.6505 (2) (this prod, with KOII regenerates 0).j . ; /'* 

lC also adds HOC! bat from iho addn. prod. IICl splits out immediatoly: o.g., 5 In CCU - ■ 
with Ch + aq. as directed (17) gives (85% yield (17)) 3-oh!orobutanono-2 (a-chloroothyl ' ’ ‘ 
methyl ketone) (3:75i)8).i 1 . . 

(For behavior of C with dry IIP yielding 2,2-difluorobutano aeo (18).l 
{C with steam passed at 300-100° over silica go! contg. MgClj -f- CaClj is unchanged 
(3) (dif. from 3-chlorobutcno-l (3:7000) or l-chlarobuten<v2 (3 : 7205) which loso KC1 
yielding butadiene-1, 3 (3)). — Note that with ale. KOII tho cia-C splits off IICl 2.5 times 
as fast as tho fran*-C (1).) [For dohydrohulogenntion of 0 yielding butadiene-1, 8 see ; 
( 10 ) (20).} 

iC with alcoholatcs or phcnolatcs ns directed (0) yields tho corrosp. others; o.g., C with' - ' 
NaOEt yields (9) a.d-dimothylvmyl othyl othor.J ' 1 ’ 

C on oxidn. with boilg. aq. KMnO< yields ( 12 ) acotic acid (1:1010) and propionic field 
(l : 1025); tho ci's-C appears to givo mainly acotic acid; tho tran«-C gives mainly propionic 
acid (12). * .* - 


3:7105 (1) Naves, Dull, aoe. ehim. Brig. 39. 435-443 (1030); Cent, 1031, 1 1209-1270; CA, 25, 

2112 (1031). (2) Petrov, Saporimtkovn. J. Gen. Chan . (U.S.S.R.) 7, 470-481 (1037)! Cent: 1937, . 

I 4025; C.A. 31, 4203 (1037). (3) Outner. Tlshehonko, J. Gen. Chon. (U.S.S.R.) 0, 1720-1735 
(1030); Cent. 1937, 1 37b0; C A. 31, 4205 (1037). (4) Tishchenko, J. Gen . Chm. (U.S.S.R.) 8, 
1232-1216 (1038) ; Cent. 1039, XX 4222-1223, C.A. 33, 4100 (1039). (5) McCmvley, Un\v. Cali/- 
Pub. Pharmacol . 2, 89-07 (1012); C.A. 30, ■ 1011 (1012). (0) Marconao, Compl. rend. 398, 519- 
512 (1034); Cent. 1031, 1 2780; C.A. 28, 2800 (1034). (7) Dohrymiskil, Guthor, Slicldsofakaya, 

J. Qen . Chan. (U.S.S.R.) 7, 1315-1320 (1037); Cent. 1038, I 601, CM. 31, 0189 (1037). (8) 
Tishchenko, Churbnkov, J . Gen. Ghent. (U.S.S.R.) 7, C03-C00 (1037); Cent. 1037, II 372; C.A. 

31, 5754 (1037). (0) I.O.. Brit. 332.005, Aug. 21. 1030; Cent. 1030, II 2572. (10) du Pont Co. & . 

Cass, Brit. 540.790, Doe. 8, 10 12; C.A. 38. 760 (10 14). 

(11) Levine, Cass (to da Pont Co.), U.S. 2,323,220, Juno 20, 19-13; CJi. 38, 110 (1914) ; Brit. 
535.585, April 16, 1041; C.A. 36, 1337 (10*13). (12) CharpoaUcr, Hull. toe. cMm. (5) 1, 1407- 
14U (1031). (13) Cass (to du Pont Co.), U.S. 2,291.375, July 28, 1912; Cut. 37, 050 (1943). 

(14) Lovino, Caw (to du Pont Co.), U.S. 2,323,227. Juno 20, 1913; CJl. 38, 110 (1914): Brit. ‘ 

635,580, April 15, 1041; C.A. 38, 1337 (1912). (15) Hoarsio (to Shell Development Co.), U*8- . 

2,200,014, Sopt. 22, 1012; C.A. 37, 1129 (1043). (10) N. V, do Bataofoeho Petroleum Mmk- 
sehappU, Brit 408,010. July 22, 1037; Cent. 1037, II 4102; C.A. 31, 8513 (1037): Froneh 810,112. 
March 15, 1037 ; Cent. 1037, II 4102; C.A. 32, 587 (1038). (17) droll, Hcorno (to Shell Devolop- . ' * 

meat Co .), V.8. 2,000,303, Nov. 10. 1030; Cent. 19.77, 1 4154; C A. 31, 410 (1037); Brit. 437,573, , . 

Nov. 28, 1935; French 787.629. Sept. 21, 1035; Cent. 1036, II 2227. (18) Honne, Ilinkamp, 

J. Am. Chm. So c. 67, U04-1 107 (1015). (19) Evans, Morris, Melchior (to Shell Development 
Co.), U.S. 2,370,097, July 3, 1015; C.A. 39, 4331 (1045), (20) llearoo (to Shell Development 

Co,), U.S. 2,370,708, July 3, 1045; C.A. 39, 4330 (1915). ’* . 
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3:7110-3:7120 


3:7110 l-CHLOROBtJTENE-l 


C«H 7 C1 Beil, S.N. 11 

CHx— CHr~C — B CHj— CIIj — C — H 


*4-a “ d 

Cl— C — H 


trans 

CIS 

trarts Stereoisomer 



B.P. 

08.0-08.2* at 760 mm. (1) 

dj 5 - 0.0205 

(1) n£ 8 - 1.4235 (1) 


D'i - o.oajo 

Hi 

m Stereoisomer 



B.P. 

63.4-03.6* at 760 mm. (!) 

D\‘ - 0.9153 

(1) no - 1.4194 (1) 


D'l = 0.9320 

(1) 


Both stereoisomers form with aba. EtOH const.-boil. mixts from which C can be re- 
covered by repeated shaking with 3 vols. aq. to remove the ale,: the azeotrope with the 
tram form, b.p. 61.2-61 0° at 760 mm , Dj 5 =» 0.S912, cents. 79 8% by wt. of G; the azeotrope 
with the ns form, b.p. 57.0-58.2° at 760 mm , D? - 0.8910, conts. 85.2% by wt. of C U). 

{For formn of both irons and os forms of 0 from d,M,2~djchlarobutftne (3:7680) with 
ale. KOH (1 mole + 25% excess) refluxed 3 days (some 2-chlorobutenc-I (3:7075) is also 
formed) see (!) ] 

{The ns form of C with ale. KOII splits off UC1 2.9 times as fast as the tram form (l)i 

(0 with Ch in dark at 10° gives (70-75% yield (2)) 1, 1,2-trjcblorobutone, but no constants 
for latter can be found either m (2) or m prior literature j 

3:7110 (l) Navcz, Bull, s or. chvn. Bela. 39. 435-413 (1930), Cent. 1931, I 1269-1270; C.A. 25, 
2412 (1931) (2) llcnne. H.nUmp J Am Chem Hoc. C7, 1197 (1945). 

3:7120 1 -CHLORO *2 -METHYLPROPENE-1 CH 3 C 4 H 7 CI Beil. I - 209 

li- 
fe— 


nl 5 - 1.4108 (3) 

tig = 1.4221 <2> 

1.422 (7) 

{See also S-chloro-2-methylpropene-l (3:7145) | 

Note that for C the designation /3,0-dimethylvinyl chloride is now preferred, cf. (5); 
great care should be used to avoid confusion of 0 with the isomeric and very closely related 
3-ch!oro-2-methyJpropcne-l (methailyl chloride) (3:7145); both these compounds sre 
now commercial chemicals in the U-S.A. 

{For prepn. of C from 3-chloro-2-methylpropenc-l (methailyl chloride) (3:7145) see 
(2) (8): e.g., methailyl chloride (10 moles) with 80% HjSOi (I mole) stirred at 40° for 
hrs. gives aa upper phase cositg 87% C + 7% residual methailyl chloride 4* 6% 
dichlorides and polymers; after washing free from acid, drying, and distilling it yields 
85% 0 (8) (20) 1 

{For formn. of C (usually accompanied by the isomeric methailyl chloride and/or other 


03j3-Dimethylvmyl chloride; 
isocrotyl chloride; 

C1I* — C=CH 

a-chloroisobutylcne ) 


Cl 

B.P, 

08-09° at 775 ram. (1) 


0 .0144 (3) 

08.1® (2) (5) 

00.9° at 767 mm. (3) 


0,9180 (2) 

65-68° (4) 


0.918 (G) 



3:7120 ... , . .. l-CHMUO-S-METHYIiPROPENE:!; \ $V. ..i-iMfr 

prods.) from.3-methyl[(ropeoo-l (iscbutylene) srith Oj (5) (9); from ;r 

propane (isobutylidene di chloride) <3: 712.5) by actn. of NH ( OH or rdc.KOH (4|, from Ifi- : ' ‘ \ 
dicUoro-2-methylpropane (isobutySeno dichlorido) (3:7430) with ale, KOH (10) see mdre.' ; v a 
rcEsJ _ ; * ^ j 

{For formn. o! C (together with the isomeric methailyl chloride) from l-eUoro-2-methyi- ’ \i 
propanol-2 (isobutylene chlorohydrin) (3:7752) by soln. in cold 45% HjSQi and* subset 
quect wanning (giving 90% C 4- 10% methaUyl chloride (2) (8}>, or by use of P.O5 111) d.\ * 
(12); from l,l,l-trichloro-2-methylpropanol-2 (l,l,l*tricldoro4er-butyl,alc. « “ Ohlom--* C 
•lone 1 *) (3:2602) with Zn dust + bedg. ale. (13), or from isobiit yraldehyde'|(i : 0120) 
byjxctn. of PClj (4) see indie* refs.) 1 '* . '"l 

C forms with aq. a const.-boilg. mixt., fa.p. 61.9% contg. 7,5% oq. (2) ■? >. , , T »_,«:* I.* 

(For study of anesthetic props, of 0 see (14). J _ __ ’ v *. <( 

Reactions involving further substitution of H atoms in C. (0 with Cli r (in prcs.of 125 : 
moles NaHCOa at 0° (15)) cf. (2) reacts not only by adds. 'but also by substitution (the ‘ 
latter involving a shift of double bond) giving respectively 32% 1 ,1 ,2-tricUoro-2-methyl- . ■ 
propane (3:5710) 4 6S% l,l-dichJoro-2-metbylpropene-2 (3:74S0)J . . *•* 4 ft 

Reactions involving the double bond of C. (C adds Clj (see preceding paragraph).) • '■ ' „ k *'’ 
[C also adds HOC1 (chlorohydri nation); e,g., 0 with da 4* aq-» or oq. HOC?, or even . 
alkyl or clrolkyl hypochlorites os Erected (16) cf. (2) (4), yields 1,1-dichloro-i-methyl- ’ 
propanol-2 03^-dichloro^er-butyi ole.) (3:5772), b.p. I50°-| • 

(0 can also undergo catalytic hydration of the double bond: e.g., C (1 mole) vrith'90% , '.»» 
H2SO4 (1 mole) stirred at —10® to 0° for 2% hrs., then poured onto cracked ice, diluted Vl 
with aq., and distilled, gives 66% of the initial & as l-chlorb-2-methylpropanol-2 (£-chloro- - jJ 
ter-butyl alcohol) (isobutylene chlorohydrin) (3:7752); note that other acids can also be - <' 
used for this hydration, e g,, 85% B3PO4, 70% HNOj, 60% HGlOi, benzcnesulfonic acid, ' « 
c.g., each having its own optimum conditions. Note also that some 18% of the initial „0 v 
is not hydrated but is partially isomerised to a mat. coatg. 90% 0 4 - 10% methaUyl * , 
chloride (2) (17).} _ ' 

Reactions involving the halogen atom of C. Note that in 0 the halogen is extremely ■ , 
inert aa compared with that of the isomeric methaUyl chloride (3:7145); tins permits * 
removal of the latter from C by chemical means (see below). . . 

(C is virtually unattached by aq. or ale. KOH even at 100® (H)(1) (2) (dif . from methaUyl . '< 
Chloride (3:7145)). — C docs not react with boilg. aq. K1CO3 or KOAc (1) (dif. from . 
methallyl chloride (3:7145)).) _ -V-j- ' ' /* 

[C is not normally convertible to isobutyraldehydc except under extreme conditions' (5) - 
(dif. from methaUyl chloride (3:7145) which upon acid hydrolysis or even boilg. with &q. ; 

gives isobutyraldehydc).) . •' •. 


- ^^8-Dimethylvinyl (isocrotyl) acetate: unreported. 

- &/3-Dimethylvinyl (isocrotyl) benzoate: unreported. 

- 0,/S-DimethyMnyl (isocrotyl) p-nltrobenzoate: unreported. 

- ^g-Dimethylvinyl (isocrotyl) 3,5-dlnitrobenzoate; unreported. 

- //-03^-dimethylvinyl)phthsjinUde: unreported. 


3:7120 (1) PogorahelaH, J. Rws. Phys-Chm Six. S6, 1129-1181 (1904): Cent. 190S, 1 6S7-C6S. , > ‘ 
" “oat, Ind. Eng. Chem . 33, 3S5-3S8 (1941). (3) Hurdia, Bmyth,V. Am. j, a . 


(2) Bur gin, Hearns, Rust, , — . x 

Chm. Soc. 65, 89 (1943). (4) Oecoaozcidea, CompL rend. 92, 3237 (1881); BvU. WWggW 
35,- 459-500 (1881). (5) Burgin. Engs. Groll, Heame. Jrvt. Eng. Ghent. 31, 1413-1419 (193 J). . 

(6) Engs, Redmond, U-S. 2,077,382. AprU 20, 1937; Cent. 1937, II 16G0; C^t. 31. 3937 (1937). 

(7) Aschaa, (htrs&t Fimka Vdetxkap*-Soc. FOrh. 58. 122 (1915). (8) GroU, Rurgm (to Shell , , 
Development Co.), H-S- 2.042,223, May 26, 1936; Cent. 1937. I 1274; C*4, 30. ‘4875 (15»«?* 

(9) Tamele, Ott, Marpt©, Hearne. End. Eng. Chm. 33. 115 (1911). (10) Maanejrsfc, Am'ehtm. 
(7)20,633-534(1900). - iJ *■ »t *•. 
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3:7120-3:7125 


til) Michael, J. prate, Chem. (2) U, 104 (1901). (12) Krassuijki, S.prakt. Chem. (2) U, 390 
'1901); J. Ruse. Phys-Chem. Soc. 33, 1-26 (1901); Cent. 1901, I 996. (13) Jozitsch, J. Rues. 
Phi is -Chem. Soc. 30, 920-924 ( 1898) ; Cent. 1899, 1 606. (14) Abreu, Peoples, Emerson, Anesthesia 
i tid Analgesia 18, 166-161 (1939); Cent. 1939, II 2111; C.A. 33, 6959 (1939). (15) Tishchenko, 
/. Gen. Chem (V.S.S.R.) 8, 1232-1245 (1938), Cent. 1939, II 4222; C.A. 33, 4190 (1939). (16) 
Groli, Hearae (to Shell Development Co.), U.S. 2.060.303, Nov. 10, 1936; Cent. 1937, I 4154; 
C.A. 31, 419 (1937). N. V. des Bataafsche Petroleum MBtschappij., Brit. 437,573, Oct. 31, 1935; 
Cent. 1936, II 2227; C A 30, 2199 (1930), French 787,529, Sept. 24. 1935; Cent. 1936, II 2227; 
C A. 30, 1067 (1936). (17) GroU, Burgia (to Shell Development Co.), U-S- 2,042,222, May 26, 
1936; Cent 1937, I 1516, C.A. 30, 4875 (1936); N. V. de Bataafsche Petroleum Matschappij, 
French 791.644, Dec. 14. 1935, Cent. 1936, II 2227. 


3:7125 <f,f.2-CHLOROBUTANE QH s Cl Beil. I - 119 

(scc.-Butyl chloride; CHs— CHr-CH — CHj It — 

ethyl-methyl-carbinyi chloride) i l2-( 81) 


B.P, 


F.P. 



68.4-C8.6* 

u.c. 

(28)} —131.3* (1) (10) 

Df » 0.8G7G7 (1) 


68,25° 

at 760 mm. 

(1) (2) 



68.1* 


(3) 

Dl° = 0.8740 (5) 


68.0-68,1° 


(4) 

0.87323 (1) 


68* 

at 76t mm. 

(5) 

0.8726 (5) 


68° 

at 769 mm. 

(5) 

0.8707 (6) 


67.3-67.8° 

cor. . 

(6) 



67.3° 

at 761.4 mm. 

(7) 

D? ~ 0.87880 (1) 


67.2-07.3° 

at 740 ram. 

(4) 

n§* ~ 1,3953 (11) 

67.2-67.7° 

at 734 mm. 

(8) 



67.2° 

at 754 mm. 

(7) 

rfg >= 1.39709 

(5) 

60.5° 

at 731.8 nun. 

(9) 

1.39094 

(5) 




1.3969 

(3) 

(For b p. of C at various press, in 

no - 1.3994 

(1) 


range 49-285 mm. see (2).) 

liquid with agreeable ethereal odor. 

|For prepn. of C from butanol-2 (1:6155) by saturation with dry HQ gas and btg. in 
e.t. at 100* for several hrs. (9); by distillation with 18 wt. pts. 6 N HCl (50% yield (12)); 
with cone. HCl -f ZnCl 2 (2 moles) (yields: 85-88% (13), 83% (14), 82% (5), 78% (15), 
60-68% (16) (17)) (6); with PC1 3 -f- ZnCl- (yields; 67% (15), 40% (6)); with PC1 5 + 
ZnCl 2 (71% yield (15)); with SOCi 3 + pyridine (yields: 90% (15), 47% (5)); or with HCl 
in pres, of HjPO< (18) see mdie. refs.] 

[For formn, of C from either butene-1 or butene-2 with HCl gas by addn. to ucsatd. 
linkage (7) (19) in pres, of cat. (20) (21) (22) see indie. refs.; from n-butane with Clj see 
(4) (23); from n-butylamine with HNO3 (2.8% yield C accompanied by 36.5% butenes, 
25% butanol-1, 13.2% butanol-2, 5.2% «-butyl chlonde (3:7160) and other prods.) see 
(24); from sec.-butylamine with NOC1 in xylene see (25).) 

(For study of anthelmintic props, of 0 see (26).| 

Pyrolysis of C. [C at 450-550* without cat. loses HCl and yields (4) (27) a mixt. contg, 
butene-1, ew-butene-2, and frans-butene-2 (dif. from I-chlorbbutane (3:7160) which gives 
0% butene-1); C at 450* m pres, of anhyd. CaCl 3 as cat. gives (4) (27) the same mixt. 
(as does also 1-chlorobutane (3:7160)). For use of this pyrolysis in distinction of <3 from 
ter-butyl chloride (3:7045) see (23).] 



3:7125 


d,f-2-CIIL0R0BUTANE 


Further halogenation of C. [C with Cl; at 20G-3SO’ gives {28) a mixt. of dichlorobutanea 
contg. 1,3-dichlorobutane (3:7925), 2,2-dichIorobutanc (3:7415), and d,f-2,3-dichIoro- 
butane (3:7615) but no 1,2-dichlorobutane (3:7680); note, however, that C with Ch In 
pres, of light gives (29) 1,2-dichlorobutanc (3:7680), 1,3-dichlorobutane (3:7925), 2,2- 
dichlorobutane (3:7415), and both d,l- (3:7615) and mesa- (3:75S0) 2,3-dichlorobulanes.) 

Reactions of the halogen atom of C. (For study of rate of reactn. of C with KI in acetone 
at CO' 5 sco (30).) 

_ [C with C«H# 4- AICI 3 gives (yields: 82.5% (9), G9% (31)) scc.-butylbcnzcne (1:7490); 
0 with Cell 6 ■+■ Al/Hg gives (59.5% yield (32) ) fer-bu tylbcnzcnc ( 1 : 7460) ; C with naphtha- 
lene + AUIg gives (48% yield (32)) l-(4ec.-bulyl)naphtha!cne,] 

[C with acetanilide 4- AlCIs in ethylene dichlorido (3:5130) at —5° gives (33) iV-acetyb 
p- («ec.-butyl)amlme, cryst. from di-isopropyl ether, m.p. 121-122° (33).) 

6 with Mg in dry ether gives (87% yield (34)) sce.-BuMgCl (sco also below). 

(® Ethyl-methyl-acetic acid (1 : 1105) : b.p. 176-177°. [From C by conversion to RMgCl 
and carbonation of the latter with CO 2 (yields: 76-86% (35), 72%) (by adding ether 
sola. directly to solid COj (36)).) 

t® Ethyl-methyl-acetic 'anilide: m.p. 110-111° (37), 10S° u.c. (3S), 105.5-106.5° u.c. (39). 
[From C (39) (24) or see. -BuBr (38) by converaion to RMgX and rcactm in dry ether 
with phenyl isocyanate.) [Note that this prod, does not distinguish C from ethyl 
chloride (3:7015) or from isopropyl chlondc (3:7025) for which the corresp. anilides 
melt at 101-104.5°; moreover, it is not recommended as distinction from isobutyl 
cldoridc (3:7135) for which the corrcsp. isovaleranibdc haa m.p. 109-110° u.c. (39).] 
<® Ethyt-methyl-acetiC'P-toluidide : m.p. 92.5-93° u.c. (39). [From 0 by conversion to 
RMgCl (sec above) and reactn in dry ether with p-lolyl isocyanate (39),} 

<g> Ethyl-methyl-acetic a-naphthalide : m p. 12S-129® u.c. (39). (From C byconversion 
to RMgCl (see above) and reactn. ra dry ether with a-naphthyl isocyanate (39).} 
[Note that this prod, does not distinguish C from isobutyl chloride (3:7135) for which 
the corrcsp. isovalcro-a-naphthalidc has m.p. 125-126° u.c. (39).] 

sec.-Butyl mercuric chloride (sec. -BuHgCI): cryst. from ale., m.p. 30.5° (40). 

(Reported only by indirect means (40).) 

— — S- (sec.-Butyl )iso thiourea picrate:'m.p. 190° (41). [Not reported from 0 but obtd. 
from scc.-BuBr (0.2 g.) -f thiourea (0.2 g.) refluxed in ale. (2 ml.) for 2 min., then 
treated with PkOH (0.2 g.) dislvd. in least possible hot ale. (41).) 

N- (sec.-Butyl )phthalimide (2-{//-phthalimido)butane): m.p. 24.5-25.5° (42). 

(Not reported from C but obtd. (35% yield (42)) from sec. -BuBr with K phthalimido 
by htg. in s t. at 210° for 4 hrs.; note that m.p. ia too low to be recommended as deriv. 
for identification.) 

N- (sec.-B u ty t ) -3 -nitrophthalimid e : unreported. 

N- (sec.-Butyl ) tetrachloraphthaBmide : unreported. 

N- (sec. -Butyl)-o-sulfobenzoic imide (AT-(sec.-butyl)sacebarin); m.p. 81° (43). 

[Not reported from C but obtd. from scc.-BuBr or sec.-BuI with sodium saccharin in 
aq. butylcarbitol (1*6517) oa refluxing for 30 min. (43).] 

N-(sec.-Butyl)-iV-(^-bromobenzenesuIfonyl)-^-anisidide: unreported, 

p-(sec.-Butoxy)benzoic acid: m.p. 121-123° u.c. (44). [From C (?) or from sec.- 

BuBr with ethyl p-hydroxyben 2 oate (1:1534) in abs. ale. NaOEt on refluxing 1 hr. 
(44).) [Note, however, tluit this prod, does not distinguish 0 from the corrcsp. deriv. 
of n-amyl chloride (3:7460) whose m.p. is 123-124° u.c. (44).) 

sec.-Butyl 2,4,6-triiodophenyl ether: unreported. 

sec.-Butyl a-naphthyl ether: b.p. 293.5° cor. (45). (Corresp. picratc,‘ro.p. 100.5- 

101.0° cor.; Ncut. Eq. ealed. 429, found 427 (45).) 
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sec.-Butyl 0 -naphthyl ether: b p. 298.5° cor. (45), 298° {46}. (Corresp. picrate, 

m p. 86.0-86 5° cor (45); 85° {46}; Neufc. Eq., calcd. 429, found 429 (46}.) 

(l) Timmermans, Martin, J. chim. ■phyi 25, 424—425 (1927). {2} Roland, Bull soc. 
chim Bda. 37* 122 (1928). {3} Wiswail, Smyth, J. Chen Pkys. 9, 357 (1941). {4} Weston, 
Hass, /. Am Chem. Soc. 54. 3337-3313 (1932). (5} Vogel, J Chem Sec 19*3, 638-639. (6) 
Norria, Green, Am. Chen*. J. 26, 307-308 (1901). (7) Coffin, Sutherland, Maasa, Can.J . Research 

2 267-278 (1930). Cent. 1930, II 2250, C-A 24, 3760 (1930), {8} Dadieu, Pongratz, Kohlrauach, 
Mannish. 6t, 416 (1932) {9} Estreicher, Ber. 33, 438-441 (1900) (10) Tmimermans, Bull, 

sac. chim. Bela 36, 501 (1927). 

{11} Wendell, Am Chem. J. 26, 318 (1901) {12} Norm, Am Chem. J 38, 641-012 (1907). 

(13} Copenhaver, Whaley, Org Syntheses, Coll. Vol. 1 (2nd ed.}, 143, espec. Note 6 (1941). 
{14) Whaley, Copenhaver, J Am. Chem. Sac 60, 2197-2498 (1938). {15} Clark, Straight, 
Trans. Roy. Soc. Can. (3) 23, III 77-89 (1929). {16} Norm, Org. Syntheses, Coll. Vol. i (1st ed.), 
137-138 (1932), 6, 28, Note 5 (1925). <173 Norris, Taylor, J. Am Chem < Soc 46, 756 (1924). 
(18) A. TVaeker Soc. Eiektrochem. Ind. French 687,855, Aug. 14, 1930; Cent. 1930, II 3037; 
C.A. 23, 709 (1931). (t9) Coffin, Maasa, Can J Research 3, 526-539 (1930), Cenf 1931, I 
2430; C,A< 25, 1146-1147 (1931). (20} Strange, Kane, But. 500,880. March 16, 1939; Cent. 
1939,' II 226, C.vt 33, 5867 (1939). 

{21} Kane (to Strange), U-S. 2,119,167, May 31, 1938, CA 32, 5413; Brit. 414,700, Sept. 6, 
1934; French 769,103, Aug. 20, 1934, Cent 1935, I 1934. (22) Winkler, Ger. 574,802, March 30, 
1933; Cent. 1933, I 3497 {23} Haas. McBee, Weber, Ind Eng. Chem. 27, 1190-2195 (1935). 

(24) Whitmore, Langlois, J. Am Chem Soc 64, 3441-3447 (1932) (25) Ssoloiuna, J. Russ. 

Phys ■ Chem Soc 30, 431-449 (1898) , Cent. 1898, It 888 (20) Wright. Schaffer, Am J. Hyg. 16, 

325-128 (1932); Cent. 1932, H 3119, J Parasxtol. 16, 207-108 (1929); CU. 26, 4869 (1932). 
{27} Hass, Weston (to Purdue Research Foundation), U.S. 1,975,456, Oct 2, 1934, Cent. 1935. 
II 2880, C.A. 28, 7260 (1934). (3S) Rust, Vaughan, /. Org. Chem. 6, 479-488 (1941). (29) 
Tishchenko, Churbakov, J Gen Chem. (V.S.S.R ) 7, 663-666 (1937), Cent. 1937, II 372, C A. 
31, 5754 (1937)* (30) Conant, Hussey. J. Am Chem Soc. *7, 485 (1925). 

(31) Boedtker, Bull soc. chxm. (4) 45, 619 (1929). (32) Diuguid. J. Am Chem Soc. 63, 3527- 
3528 (1941) (33) 05. Industrial Ale. Co.. French 811,832, April 23, 1937, Cent 1337, II 1267; 

C.A. 32, 593 (1938). (34) Whitmore. Baderfcwher, J. Am Chem , Soc 55, 4159 (1933). (35) 
Gilman, Kirby, Org Syntheses, Coll. Vol. 1 (2nd ed->, 361-364 (1941); (1st ed ), 353-356 (1932). 
(36} Bartlett, Stauffer, J. Am Chem. Soc 57, 2582 (1935). (37} Verkade, Re c. (raj. chim 36, 
204 (3916). {38} Schwartz, Johnson, J. Am Chem. Soc. 63, 1003-1067 (1931). {39} Under- 
wood, Gale, J. Am Chem. Soc. 59, 2117-2120 (1934). {40} Marvel, Calvcry, /. Am. Chem Soc. 
43, 821 (1923). 

{41} Brown, Campbell, J. Chem. Soc, 1937, 1699-1700 (42} Musua, Richter, l)cr. 73, 855 

(1940). {43} Merritt, Levey, Cutter, J. Am. Chem. Soc. 61, 15-10 (1939). (44) Bauer, Sanders, 
Leekiey, Ungnade, J. Am. Chem. Soc. Ct, 3050 (1939). (45} V. II. Dermer, O C. Denner, J. 
Org. Chem. 3, 290-291 (1938/39). (46) Wang, J. Chinese Chem. Soc. I, 61-62 (1933). 


3:7135 1-CHLORO -2-METHYLPRO PANE CHj C<H$Cl 


(Isobutyl chloride; 
isopropylcarbinyl chloride) 


CHs-i 


H— CH* 

ii 


Beil. I - 134 

11- ( 40) 

12- ( 87) 


B.P. 


M.P. 


68.85° 

at 

760 ram. (1) (2) -130.3° (6} (7) 

Df - 0.85177 (1) 

68.8-69.2® 

at 769.2 ram. (3) -131.2° (1} <2} 

»f - 0.8810 (5) 

68.6° cor. 


(4) 

0.85733 111 

68.5° cor. 

at 

756 mm. (5) 

Oj s - 0.88200 (i) 

68,2° 


(6) (7) (S> 



n» - 1*39576 {1} 
r$ « 1.39841 {5} 
1.39836 (1) 
1.3983 {8} 

ni£ « 1.40096 (1} 
1.40047 {S} 


3:7135 


1-CHL0R0-2-METHYLPR0PANE 


Colorless liquid. — Very spar. sol. aq.; 100 ml, aq. at 12.5° dis. 0.092 g. C (9). 

C forms with aq. a const -boilg. mixt. (corxsts. not reported (10)) (use in sepn. from 
fer-butyl ale. (1:6140) (10); C also forms binary azeotropes with many org. compounds; 
e.g., 0 with EtOUJX :0130) forms a const. -boilg. mixt., b.p. 61.45° at 760 mm,, coatg. 
72 mole % G ill}; C with propanol*! (1 : 6150) forms a const. -boilg. mixt., b.p. 67.7° ot 760 
mm., contg. 78 wt. % C (12); 0 with propanols (1 :6135) forms a coust.-boilg. mixt., b.p. 
64,8° at 760 mm., contg 83 wt. % C (13); 0 with ter-butyl ale . (3 :G140) forms a const - 
boilg. mixt., b.p. 65 5° at 760 mm., contg. 83 wt. % C (14); C with allyl ale. (1:6145) 
forms a const-boilg. mixt., b.p. 67.2° at 760 mm., contg. 93 wt. % 0 (14); C with EtOH 
(1:0130) 4* a<7- forms a ternary const.-boilg. mixt., b.p. 58.62° at 760 mm. (2 phases), 
contg. 02, G mole % 0 -j- 19.8 mole % EtOH -b 17.C molo % aq. (11). 

(For prepn. of C from isobutyl ale. (1:6165) with dry HCi gas in s.t. at 120° for 8 hrs. 
(3) cf. (23) (gives 94% yield of a mixt. of C 4- ter-butyl chloride (3:7045) from which 
latter can bo removed by 5-hr. shaking with 10% aq. KOH (3)) cf. (22); with dry HCI gas 
at 100“ for 10 hrs. (4) or m pres, of pyridine (15) or CdO, ZnCls or other cat. (16); or over 
AI2O3 at 420° (ter-butyl chloride is also formed (17)); with cone. nq. HCI 4- ZnCb refluxed 
1 hr. (15% yield (18) (19)); with PCI3 + ZnClj (yields: 85% (20), 80% (18), 32% (21)) 
(note that some ter-butyl chloride is formed (21)); with PCls (24) or PCU 4* ZnC Is (76% 
yield (18)); or with SOCI2 + pyridine (88% yield (18)) (5), SOCli + dimethylaniline 
(70% yield (18)), SOCb 4- dicthylanilino (58% yield (18)) (note that uso of aniline gives 
only 19% yield (18)) see indie, refs.} 

{For formn. of C from 2-methylpropanc (isobutanc) with CI2 -f cat. at 180° (60% yield 
(25) together with other prods.) (26) see mdic. refs.; for formn. of C from isobutylene by 
cat. addn, of HCI (note " abnormal ” addition) see (27).) 

{For formn. of C from isobutylamine with NOC1 in xylene at —15“ (28) or with aqua 
regia (29) sec indie, refs.; from n-butyl acetate (1:3145) by pyrolysis with AlCb see (30}.J 

(For sepn. of 0 from ter-butyl chloride (3:7045) by hydrol. of latter with aq. alk. and 
extraction of the resultant fer-hutyl ale. with aq. see (10) (3); for sepn. of C from more 
reactive alkyl chlorides (such as fer-butyl chloride (3:7045), methallyl chloride (3:7145), 
etc.) by esterification of the reactive chlorides by htg. at 125-225° under press, in pres, of 
Cu with alkali salt of a suitable acid, followed by fractional distn., see (47).] 

{0 on suitable htg dec. into isobutylene nnd HCI; if the process ia bo conducted that 
these prods, can react at lower temp, they combine to yield fer-butyl chloride (3:7045): 
e.g., C passed over pumice at 50Q 4 (31), or over clay at 250-300“ (32), or over BaCh, TbCb, 
ThOfc, kaolin, etc., at 300° (33) <34) (35) (36), or with Hj over reduced Ni at 270“ (35) (36) 
yields isobutylene 4* HCI; for execution of this process so as to permit recombination to 
fer-butyl chloride (3:7045) see (37). — Note that C on htg. in s.t. at 306° for 6 hrs. gives 
(3) 8% fer-butyl chloride; for study of the equilibrium in the system C 4- fer-butyl chloride 
4- HCI over range 88-237° see (38).] 

{C with Ch yields (39) (26) l,3-dicbloro-2-methylpropane (3:7960) and other prods.— 
C with Brj (l mole) in pres. of Pe in s.t. at 100° for 6 hrs. gives (40) l,2-dibromo-2-metbyl 
propane (isobutylene dibromide), b.p. 148° (40).) 

(0 with aq. soln or susp of inorg. bases under press, at 120-350° yields (41) a nuxt. 
contg isobutyl ale. (1:6165), fer-butyl ale. (1:6140), and isobutylene. — For study of 
rate of hydrolysis of C in 50% ale. in pres, and abs. of diL HjSCh see (42). — In connection 
with hydrolysis of C to isobutyl ale. note that these two form no azeotrope (1)4 

10 with Na in liq, NHa gives 2-methylpropanc (isobutano) (43); but C with NaNHj m 
liq. NHa gives isobutylene (43).] 

{0 with C«H« 4 - AlCb gives exclusively (44) (45) (46) (21) fw-buty] benzene (1:7460).) 

C with Mg in dry ether in pres, of trace of Mel as cat. gives in 8 hrs. (98.9% yield (48)) 
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corrcsp. isobutyl MgCl; the ethereal so)n. of this RMgCl undergoes the usual rcactns, 
(see also below). 

(g Isovaleric acid (1:1050) q.v. (From isobutyl MgCl with CO 3 followed by dil. 

non-volatile acid and subsequent distn. (49) (yield not reported).} 

<g Isovaleranilide: m.p. 100-110° u.c. (50). (From isobutyl MgCl (above) with phenyl 
isocyanate in dry ether (50),} (Note that this derivative does not distinguish C from 
isoamyl chloride (3:7385) or 2-chlorobutane (3:7125) q.v.} 

(g Isovalero-p-toluidide; m.p. 106-107° u.c. (50). (From isobutyl MgCl (above) with 
p-tolyl isocyanate in dry ether (50).} (Note that tliis derivative docs not distinguish 
C from 3-chl oropen tan c (3:7330) q.v., but that it is the best means of distinction 
from 2-chlorobutane (3:7125).) 

Isovalero-o-naphtbaUde: m.p. 125-126“ uc. (50). [Frcm isobutyl MgCl (above) 
with o-naphthyl isocyanate in dry ether (50}.J (Note that this derivative docs not 
distinguish C from 2-chlorobutano (3:7125) q.v.] 

Isobutyl mercuric chloride: unreported. 

— — S- (Isobutyl )iso thiourea picrate: m.p. 174°(51). (This prod, has been reported from 

isobutyl bromide (or iodide) (but not from C) by htg. with thiourea in ale, for 2 min., 
followed by addn. of ale. PLOH (51).} 

— — N* (Isobutyl )phthalimide (l-(A f -phtbalimido)-2-metbylpropane): lfts. from CS 2 , 
m.p. 93“ (53). [This prod, has been reported from isobutyl bromide with K phthalimido 
on htg. in a.t. at 210" for 3-4 hrs. (53).) 

N‘ (Isobutyl) -3 -nltrophthalimide: unreported. 

(IsohutyOtetrachlorophtbalimide : unreported. 

^-(IsobutyD-A'-Cp-brornobenzenesulfonyU-p-anisidide: cryst. from 75% ale,, 

ra p. 78-79° (57). (From 0 (7) or the corrcsp. isobutyl bromide with A r -(p-brotno- 
bcnzcnesulfonyl)-p-anisidino in ale. KOH after 1 br. refluxing (57).] 

N- (Isobutyl) -o-suifobenzoic imide (77- (isobutyl) saccharin: m.p. 75.0“ (55). [Not 

reported from C, but obtd- from isobuty! bromide or iodide with sodium saccharin in 
aq. butylcarbitol (1:6517) on refluxing 30 mm. (55).} 

- — fi- (Isobutory )benzoi c acid : m.p, 140-141“ u.c. (56). (From C with ethyl p-hydroxy- 
benzoate (1:1534) in abs. ale. NaOEt on refluxing 1 hr. (56).) [Note, however, that 
this prod, does not distinguish C from isoarayl chloride (3 : 7365) for u hich the corrcsp. 
p~(isoamoxy)bcnroic acid has ra.p. 141-142“ (56).] 

Isobutyl 2,4,6-tri-iodophenyl ether: m.p. 4S.0° cor. (52). (This prod, has been 

obt. from isobutyl bromide (but not C) with 2,4,6-tri-iodophcnol in ale. NaOEt (52).) 
(Note tliat it would not distinguish C from 1 -chloropentane (3:7460) or l*ehlorohexanc 
(3:7935).] 

Isobutyl u-naphthyl ether: b.p. 301.5° cor. (61). (Comap. picrate, m.p. 104.5- 

105.5* cor. (51).) 

- — - Isobutyl ^-naphthyl ether: b.p. 201.5° cor. (54), m.p. 33.0-33.5“ cor. (54). (CoTrcsp, 
picrate, m.p. 64.0-85.0“ cor. (54).) 

3:7233 (l) Timmermans, Martin, J. chim. phps 23, 778-779 (1920). (2) Timmermans, Bull. 

cAim. Bela. 27, 334-313 (1013): Cent. 1914, 1 CIS. (3) Michael, Zeidler, Ann. 393, 110-111 
(1912). (4) Lmnernann, .Ann. 163. 10-17 (1872). (51 Vogel, J. Chem. Soc. 1313, 638-4539. 
(0? Turlcevjcb, Smyth. J. Am. Chem. Soc. 64, 737 (1942). (7) TurUvieh. Smyth. J. Am. Chem. 
Soe. 67. 217 (1W0). (6) WuwtU, Smyth, J. Chem . I’h U $. 8 . 357 (1041). (0> FOhncr. Ver. 57, 
5U (1924). (10) Britton. Coleman, tVorren (to Dow Chem. Co.), U-S. 1,961,725, Dee. IS, 1034: 
Cent. 1935, I 3199, 

(11) Lecat, “ L’arcotropisme." Drawls. 1D18. (12) Lecat, Tiec. Irat. chim. 45, C2-1 (1926). 
{ ltK ' tra "' 4C > 2,2 U927). <H) Local. Ann. eoc. tci. BruieUet 47, I 152. 155 
(1927). (15) Ua&ck (to Chem. Fabrik von. Ueyden), Get. 624.693, Jan. 30. 1936; Cent. 1930. 
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I 3575; C.A. 30, 4S76 (1936). (16) Ricard, Attend ct Cio, Brit. 191,002, Feb. 14, 1923’ French 
645,290. Oct. 0, 1922; Ger. 430,682, June 30, 1926; Cent. 1923, II 907. (17} Sabatier, Mailho 
Compt. rend. 169, 124 (1919). (18) Clark, Straight, Trane. Ray. See. Can. (3) 23, III 77-S9 
(1029). (19) Norna, Taylor, J , Am. Chem. Soc. 46, 755-767 (1024). (20) Dchn, Davis, J. Am. 
Chew. Soc. 29, 1328-1334 (1907). 

(21 } Shocsmkh, Mackte, J. Chem. Soc. 1923, 2330. (22) Freund, J. prakL Chew, <T i* 
29-33 (1875). (23) Mouneyrnt, Ann. cfctm. (7) 20, 530 (1900), (24) 1H— - - j. - 

275-278 (1872). (25) Britton. Coleman, Hadlcr ft* r*~ — • , ■ , ■ _ 

1934; Cent 1934, II 3180, C.A. ? a ** — . ' f‘.; ; 

C.A. 30, 106 (1936). (20) Ho *' • « ' *; 

Britton, Xtouach (to Dow Chet * . , ■ * 1M), I 50-15. (28) 

Ssolonina, J. Rues. Phys.-Chetr > T** Cent. S638, II SS7. (29) Ssolonina, 

J. Russ. Phys.-Chcm. Soc. 30, (1898); Cent. 1800, 1 254. (30) Gault, Beloff, flutf. sac. 

t him. (5) 5, 295-300 (1938). 

(31) Nef, Ann. 316, 21-23 (1001). (32) Sendcrcns, BuU. soc. chi m. (4) 3, 827-828(1003); 
Compt, rend. 14G, 1213 (1Q0S). {33} Sabatier, Maiihe, Compt. rend. 141, 238 (1905). (34) 
Sendcrcns, Compt. rend 209, 012-015 (1035). (35) Mailho, Cent. 1031, III 467. (30) Sabatier, 
Maiihe, Compt. rend. 15 G, C58 <1013) , 138, 407 (1001). (37) Nutting, Britton, Huskier, Petrie 
(to Dow Chem. Co.), U.S. 1,093,719, March 5, 1935; Cent 1035, II 2870-2880; C.A. 29, 2519 
(1935). (38) Kutiakowsky, Stauffer, J. Am Chem. Soc. 59, 1G5-170 (1937). (30) Hass, McBce 

(to Purdue Research Foundation), U-3. 2.147,577, Feb. 14. 1030; Cent. 1039, II 220; Can. 378.829, 
Jan, 10, 1039; Cent. J939, 1 3464; C.A. 33, 2151 (1039). (40) Herzfcidw, Per. 29, 1200 (1893). 
(41) Britton. Coleman, Moore (to Dow Chem. Co.), U.S. 2,067,473, Jan. 12, 1037; Cent. 1937, 

II 1894; C.A, Of, 1432 (1937). (42) Olivier, Berger, lice, tram chim. 41, 010 (1921). (13) Chab- 
loy, Ann. chim. (0) 1, 48-1. 490 (1914). (44) KtmowaW, J. Ilius. Phys.-Chem. Soc. 27, 457 
(1895) ; Bull soc , chim. (3) 16, 805 (1890). (45) Bocdtkcr, Bull soc. chim. (3) 31, 066-068 (1904). 
(40) Schramm, Monatsh. 9, 016-018 (1888). (47) Coleman, Moore (to Dow Chem. Co.), U-S. 
2,207,013, July 0, 1940; C.A. 34, 7934 (1940). (48) Houbcn. Boeder, Fischer, Her. 69, 1781 
(1930). (49) Founuor, Bull . soc. chim (4) 5, 924 (1909). (50) Underwood, Galo, J, Am. Chem. 
Soc. fiC. 2117-2120 (1931). 

(51) Brown, Campbell. J. Chem. Soc. 1937, 1700. (52) Drew, Sturtcvant, J. Am. Chem. Soc. 
Cl, 26C6 (1039), (53) Neumann. Her. 23, 999 (1890). (51) V, H. Dcrmcr, O. C. Dermor, J. 
Ory. Chem. 3, 200-291 (1938/39). (55) Merritt, Lovey, Cutter, J. Am. Chem. Soc. 61, 15-16 
(1939). (56) Bauer, Sanders, Leekloy, Ungnado, J. Am. Chem. Soc. 61, 3050 (1939). (57) 
GUleapic, J. Am. Chem. Soc. 5C. 2740-2741 (1934). 


3:7140 2,2'DICHLOROPROPANE 
(Isopropyhdcno (di)chlonde; 
" acetone (di)chloridc ") 


ci c 3 H 8 a 2 
CHj — A — CHj 

Al 


Beil. I - 103 
M 34) 
Ir( ?3) 


B.P, 

70.5" 

00 . 8 ° 

09.7° 

09.09" cor. 
00,3° 

CS.9-69.3 a 
G8.8G-C9.0G' 
08. 85-08. 87* 


at 760 mm. (I) 
( 2 ) 
(3) 

at 760 mm. (4) 

(5) 
(5a) 

( 6 ) 

at 718 mm. (7) 


F.P. 

—34.G* (8) (0) 
-34.4" (1) 
-33.8* (5) 


Vi 5 « 1.084501 (I) 

« 1.09 151 (1) 

n 2 u ° « 1.41107 (1) 

D\ s *= 1.09843 (1) 


5 with MeOR (b.p. 6-1.7") forms a const.-boiig. mist,, b.p. 65.5", contg. 79% 0; C with 
EtOH (b.p. 7S.3") forma n const.-boilg, mixt., b.p. 63.2°, contg. 85.5% C (2). 

(For f,p./compn. data on mixta, of 0 with methylene (di)cidoride (3:5020), with 1,1- 
dieblorocthane (ethylidene (tii)cliloride) (3:5035), with CCb (3:5100), or with 1,1,1- 
trichloroc thane (rnethylchlorofarm) (3:5085) sec (8).) 

(For prepn. of C from acetone (1:5400) with PC1& (55% yield (10) (together with 45% 
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2-ehloropropene-I (3:7020)) (10)1 see (10} {5} (11) (12); for formn. (25.5% <13)> (together 
with other products) from propane by vapor-phase chlorination at 400° see (13) (14},J 
C on hydrolysis by htg. with 8 voR aq. in s t. at 160-180° (4), or with HI at 130° (4), or 
on passing with steam over cat. at 550-850’ {15} yields acetone (1:5400). {For behavior 
of 6 with boilg. aq. 4* trace of NaHCOj or with boilg, aq. + Fe see (13}.] 

C with ale. KOH yields {12} (13} (16) (17) 2-chloropropene-l (3:7020), b.p. 22.3° {C 
with excess ale. KOH yields (18) propyne-1 (allylene), b.p. —27.5°). 

C with H; over Ni at 300° {19} or over BaCl* at 380-400° (Beil. Ir*(73}} gives 2-chloro- 
propene-1 (3:7020), b.p. 22.5°. 

3:71(0 (l) Timmerman.''. Deleourt, J. eh\m. phys. 31, 91-92 (1934). {2} Leeat, Rec. trao. chim. 
(6, 212 (1927). (3) Hass, McBee, Weber. Jnd. Eng Chem. 28, 338 (1930). (4) Lizmemarra, 
Ann. 161. 67 (1872). (5) Turtevich, Smyth, J. /1m C hem. Soc . 62, 2469 (1940). <5o) Kohl- 
rausch, Koppl, AlonaUh. Co, 196 (1935), (6) Gross, Phytih Z 32, 589 (1931). (7) Maryott, 
Hobbs, Gross. J. Am. Chem. Soc 63, CCO (1941). {>,) van <le Vloed. Bull. toe. ckim. Belg. <8, 
260, 262 (1939), (9} Timmermans, Bull. toe. ch\m Bdg 25, 300-327 (191 1), Cent. 1911, U 1015. 
(10} Hence, HenoU. J. Am. Chtm. Soc 59. 2135 (1937). 

(11) Friedel Ladenburg, Ann. 1(2, 315-3IG (1807). (12} Fnedel. Ann 112 , 23G (1859). 
(13) McBee, Has?, Chao. Welch, Thomas. 2nd Eng Chem. 33, 176-177 (1911). (14) Hass, 
McBee (to Purdue Research Foundation). U.S. 2.091,073. June 4, 1925, Cent. 1936. 1 1500. (15) 
Lloyd, Kennedy, C-S. 1.819,844, March 15. 1932, Cent 1932, 1 2994. {16} Kahovec. Kohlrauach, 
Z. phytik. Ctem. B-(6, 178 (1910). {17} West, Farnsworth. Trans Faraday Soc. 27, 147 (1931). 
(IS) Friedel, Arm. 131, 262-261 (1665). {19} Mailhe, Bull toe. chim. (4) 29, 533 (1921), 


3:7145 3-CHLORO-2-METHYLPROPENE-1 CHj C^HrCl Beil I - 209 


(Methallyl chloride; 
isobutcnyl chloride; 
0-methylallyl chloride; 
T-chloroisobutylene) 


CH,=C — CH, 

d:t 

Ii— 

li- 

BJ>. {73.74® 

0)1 

0 ? « 0.9J75 (7) 

ng 1 « 1.4340 (7) 

71-74“ 

(2} 



72.2“ 

(3) {8} 



71-5-72.S 0 

(4) (5) 



70-71“ (6) at 739 mm. 

(7} 




\&e ako \^lcn , o-'Z*ncOiylpr<ypene-\ (3:7120).J 


Note that for C the designation methallyl chloride is now preferred (3); great care should 
be used to avoid confusion of C with the isomeric and very cloeely related l-chloro-3-methyI- 
propene-1 = isocrotyl chloride ^jJ-dimethylvinyl chlonde * a-chloroisobutylene (3:7120); 
both these compounds are now commercial products in the U-S.A. 

Commercial C contains approx. 4% {10} of the isomeric ££-<limethylvinyl chloride 
(3:7120); owing to the proximity of their boiling points the two isomers are extremely 
difficult to separate by distillation (8), but owing to the great reactivity of the halogen of 
C (see amplification below) and the relative unreactivity of the halogen of ft/J-dimethyl- 
vinyl chloride (3:7120) interference from the latter in metalhtUcal reactions of cominL C 
need not he expected- 

{For prepn. of C from 2-methyl propene- 1 (isobutylene) with CIj see_{3> (2) {5} {9) (other 
prod?, are also formed); for formn- of C a3 it3 equilibrium mixt. (10% C) trith ^^-dimethyl- 
vinyl chloride (3:7120) by actn. of H«SOt on latter see (8).} 

{For use of G as insecticide see (11} (12); for toxicity studies on beetles see (13); for 
detn. of C (when used as industrial fumigant) by reaction with ethanolamine in dioxane 
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(14) or by thermal decomposition {35) see indie, refs.; for use of C in prepn. of cellulose 
• ethers see (16) {17)1 

Reactions involving further substitution of H atoms in C. [C with CI 2 at room temp. 
{8) cf. {5) (9) or m pres, of NaHCO s sola, at O' 5 {2} gives (70% yield (S)) a mist, 
of approximately equal amounts of l,3-dichloro-2-methylpropene-l (3:5590) and 1-ehloro- 
2-(cklororaethyl}proj>cne-2 (3:5633) (see also next paragraph).) 

Reactions involving the double bond of 6. (C with Ch (5}' (42} or with SChClj (42) also 
(see above) adds halogen to the unsaturated linkage yielding (5} {42} I,2,3-triqhIoro-2- 
racthylpropane (3:5710), b.p. 163.5-104° at 772 mm. {5}.) 

{C with Br a , however, gives chiefly (93% yield {8}) cf. (5) {9} the expected addition 
prod., l-ch!oro-2,3^ibromo-2-mcthylpropace [Beil. I-12S], b.p. 57° at 5 mm., D* 0 = 1.916S, 
ng - 1.5834 (8).) 

{0 adds H Cl with considerable difficulty; e.g., C with equal voh 12 iV HCI at 3°, or 6 
at b.p. treated with HCI goa for 2 hrs., shows no reaction (3); however, C with equal vol. 

12 N HCI shaken for_l^£ hrs. at 63° forms 30% of the expected l,2-dichloro-2-methyI- 
propane (3:7430). — C with dry HBr gas readily reacts giving (97% yield {8}) l-chloro-3- 
bromo-2-mcthylpropane, b.p. 49° at 15 mm., D\° «= 1.4839, tid « 1.4816 (S) (note that 
this “ abnormal " mode of addition of HBr is presumably attributable to tho presence In 
C of peroxidic material {8}).] 

(C with aq. HOCl below 5° (1) {7} cf. <8), or C with Clj/aq. {S} (IS) or even org. hypo- 
chlorites {18), gives by addn. of HOCl to unsatd. linkago l,3-dicWoro-2-methylpropanol-2 
(3: 5977). — C with aq. HOBr (from Brj/IvBr in aq.) at room temp, for 4 hrs. gives 97.5% 
yield (1» l-bromo~3jchloro-2-mcthylpropanol-2, b.p. S4-S5° at 20 mm., Djo *“ 1*7578, 

« 1.5171 (1>. — Cm ether with aq. HgO •+ b. (HOI) at room temp, for 5-6 hrs. gives 
(15% yield (1)) 3~chloro-I-iodo-2-methylpropanol-2, b.p. 101-103° at 28 mm., ni? « 
1.547 (1>.) 

(C can also add hypochlorite cstcre; c.g., C with ler-BuOCl (3:7165) in McOH 4* trace 
p-toluencsulfonic acid at 40° for 3—1 hrs.- gives (35% yield {G)> 0,0-dichloro-fer-butyl methyl * 
ether (l,3>dichloro-2-methoxy-2-methylpropane), b.p. 170° at 748 mm., f)i° ** 1.1953, 
n|?« 1.4595(6).} _ ^ 

(C can also undergo cat. hydration of the double bond; e.g , C, although but slightly sol. 
in 80% HjSO* at 0°, grnd. dissolves on stirring; and after the solution is poured onto ico 
and the liquid distilled {8} (19) 63% of the original <5 can be recovered as /fohloro 4tr- 
butyl alcohol (isobutylene chlorohydrin) (l*chlorc>-2-mcthyiprop.'tooI-2) (3:7752). Note 
that other acids can also be used for this hydration, e.g., 85% HjPO-t, 70% HNOj, 60% 
HCIO4, benzcncsuHomc acid, etc., pach having its own optimum conditions (8). Hot® 
also that in this reaction some 32% of the initial C is not hydrated but is partially iso*, 
roerized to a mixt. contg. 10% C with 90% /3,£-dimcthylvinyl chloride (3:7120) (see alsn 
below) {8J.J 

[G can also be rearranged to tho isomeric isocrotyl chloride; c.g., C (10 moles) with 80% 
H1SO4 (1 mole) stirred at 40° for 2)£ hrs. gives an upper phase which conts. abt, 87% 
isocrotyl chloride + 7% C -fr- 6% di chlorides and polymers; after washing free from acid, 
drying, and distilling it yields 85% /?,g-dimethylvinyl chlorido (3:7120) (8) (20).] 

}C on sulfonation with dioxane sulfotrioxide in ethylene dichloride gives {21) a complex 
mixt. of prods.; about 40% of the SO3 adds to the unsatd. linkage giving a cyclic anhydride 
of the carbyl sulfate type, the remainder substituting to yield tho three isomeric mono- 
sulfonic acids of C; neither polymerization nor disulfonation takes placo; for details the 
originat paper {21) should be consulted.! 

(For polymerization of C in the pres, of peroxides see {22}.l 

condensed with C«H« in pres, of anhydrous liq. HF at 0~1G° for 20 hrs. as directed 
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gives (58% yield on CuCN {10}) <27} methallyl cyanide, b.p. 136.2-136.4°, D* 5 = 0.844, 
«d ~ 1.4202 (10); note that use of NaCN gives a prod, of somewhat higher b.p. r 138,9- 
139,5° |3 0>, indicating pres, (by xearr.) of some ^-dimetbylacTyloniiriJe, b.p. 240-342°.} 

[C (1 male) with cone. aq. NH<OH (JO moles) at 90° tinder press, reacts completely 
within 2 minutes giving (10) (32} mixt. of 56% methailylatoine, b.p. 7S.8°, D? « 0,782, 
n» ** 1.431 (10) (B.HCI, m.p. 190-191° cor. (41); S.FkOH, ra.p. 202-206° cor. <41» + 
26% d3-(methaUyI)axmnc, b.p. 148-149°, Dj 0 ~ 0.799, *f? " 1.446 (10), 4- 8% tri- 
(methaJlyl )atmoe, b.p, 194-195° (32), 83-85’ at 15 mm., fif * 0.8256, n|> » 1.457 (10), 
together with 5% tetra(methailyl)amnionium chloride; C htd. with primary amines 
behaves in analogous fashion (10) (32).} 

{0 with Mg in dry ether under very carefully regulated conditions (using large excess of 
Mg -f ether and alow addn. of C) gives as high as 00% yield (10} corresp. methallyl MgCl; 
this with acetaldehyde (1:0100) pves (65% yield (10)) the expected secondary ale. 4- 
metbylpenten-l-ol-2, b.p. 129° (10); similarly G with Mg -f acetone (l : 5100) in dry ether 
gives (59 mole % yield (10)) S.-t-dimethi’lpentene-iol^, b.p. 126° (10) accompanied by 
(37 mole % yield (10)) of the coupling prod, di-methallyl (see next, paragraph); note that 
this coupling reaction is very difficult to suppress.) 

(6 with Mg in dry ether (10} {33}, or with Na in dry ether (34), gives (yields: 90 mole % 
(10), 65% (33) > di-mcthally] (S.^meihylhexadjene-l ,5) fBed. 1-259, I r (l22), I r (237)}, 
b.p. 114 3° at 760 mm. (10) (33), D? - 0.7487 (10), 0.7423 (33), nf? « 1.4293 <33>. — 
Coupling of G with other reactive alkenyl chlorides can also be effected: c.g., C with allyl 
chlorides (3:7035) + Mg in dty ether gives (33) 47% yield 2-methy lhexadi c ne-1 ,5 {Beil, 
1-257, Ir(120)},b.p. 83. l°at 760 mxn.,X>i?“ 0.71 98, »|? - 1.4JW (33), + 30%di-methaUyl 
(sec above) + 12% hexadicne-1,5 (biallyl) (1:8045). — For analogous mixed couplings 
with 2~chloropentene-3 (piperylenc hydrochloride) (3; 7400) and with 4-chIoro-2-methyl 
butene-2 (isoprene hydrochloride) (3:7465) see (36).} 

{C with NaMH* in liq. NHj gives (27% yield (35)) 2,5-dimethylhexatricne-l,3,5, bp. 
145° at 747 mm., 90.2° at 200 com., m.p. —9°, n|> « 1.5150 (35); note that an intermediate 
a-chloTO-2,5-dimethj-ihexadicne, b.p. 33-34° at 5 mm., n 2 u ** 1.4612, has been detected 
(35).] 

(C reacts normally with other RMgX compounds: c.g,, C with MeMgBr in di-isopropyl 
ether (ord, ether boils too dose to prod.) gives (10) 2-methylbutene-l (1:8210); C with n- 
BuMgCl gives ®3 mole % yield (103) (33) 2-methylheptene-I, b.p. 119.3'' at 760 ebb, 
Z>f = 0.7206, ng = 1.4123 (33) (contaminated with 2-methylheptene-2 formed by rcarr. 
of the former by the inevitable MgCl; (33)); C with iso-AmMgCl gives (10} 2,6-dimethyl- 
heptcuo-1, b.p. 140-143° (10); C with CsH 5 MgBr gives (20) melhallylbenzene (2-methyM- 
phenylpropcnetl), b.p- 175-176° (10). J 

(For reactn. of C with diethyl malonatc (1 :35S1 ) and with various diethyl aikylmalonates 
see (37); for prepn. of methallyl substituted barbituric acids (37) (4) or thiobarbituric acids 
(3$) see indie, refs.) 

Methallyl acetate (Beil. 1-137, tr(150}); b.p. 124° at 760 mm., && « 0.9239, 

ng «* 1.4129 (39). {From C + KOAc at 150° in s.t. (5) (9) cf. (10}.{ (For data on 
the formate, propionate, and n-butyrate sec {39)4 

Methallyl benzoate: yeh odorless oil, b.p. 120° at S3 mm. (40). P’repd. indirectly 

(40}.! 

Methallyl p-ratrobenzoate : unreported. 

Methallyl 3,6-dmitrobenzoate: nnreported.- . 

£5 _J7-(hIethallyl)pbthalimide: white crysL from MeOH, m.p. 88.5-90° cor. (41). (From 
' 0 dr K phthalimide in Kt. at 150° for 3 hr$ • {41}.} . * * „ * * ' * 
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3 : 7145 (if Hurd, Abernathy, J. Am Chem. Soc. 63, 976-077 (1911). (2) D'yakonov, Tishchenko, 
j, Gen. Chem. (USSR.) 9, 1258-1264 (1930), C.A. 34, 710 (1910). (3) Hurgin, Em; , Groll, 
Hearne. Ind. Eng. Chem. 31, 1413-1410 (1039). (4) Schale*. Her 70, 1 10-121 1937) (5) 

■ ‘ ~ l'*”' **«*-«nn|* ‘ | w( » <*«“-C6b. ({OjEmUnR, 

* ■ * • . ■ ; " •niLi, J. Am. Chem. 

. M ■ . . . V-3SS (1011). (9) 

. I- . ■■ l;. to 412-415 (I8S4). 

(10) Tumeie, Ott, Marple, Hearne, Ind Eng. Chem 33, 110-120 (1041). 

(11) Hymns, Food 0, 254-257 (1010); C.A. 35, 4105 (1011) (12) Bricjor. A'afure 141, 1099- 

1100 (1938). (13) Richardson. CasauRCa, J Econ. Enlomol. 35, C0M3CS (1942); C.A. 37, GS7 
(1943). (14) Winteringham, J. Soc. Chem. Ind. GI-T, 18G-1S7 (1912); C.A. 37, 1951 (1013). 

~ ' ' n T, •*»** ~ ' 37, 1951 (1013). (1C) Hahn 

I’ll (17) 5 fax well (to du Pont 

■ . ' I' 1 1 . - ■ (to Shell Development Co.), 

. 31 ... icljc Petroleum Matschappi), 

Brit. 435,090, Oct. 10, 1935; French 789,289, Oct. 25, 1935, Cent 1939, II 805. (19) Groll, 
Burein (to Shell Development Co), U-S. 2,042,222, May 20, 1930, Cent 4937, I 1540; C.A. 30, 

V V " * * 7 ~ ‘ 791,044, Dee 14, 1035; Cent. 

I ■ ■ ■ ■ . J.S. 2,012,223, May 2G, 1930; 



U.S. 2,072,. 
’ j Bataalsclie 

,25) Hearne, 

Tamcle, Converse, Ind Eng. Chem 33, 805-800(1941) (20) Groll, Ott (to Shell Development 

Co), U.S. 2.042,219, May 20. 1930, Cent. 1937, I 1013, C A. 30. 4871 (1930). (27) Groll, Ott 
(to Shell Development Co.), U.S. 2,097.155, Oct. 20. 1938; Cent 1939, 1 1052. C.A. 32, 194 (193S). 
(25) Backer, Kramer. lice. trav. chim. 53, 1102 (1934). (29) Williams (to Shell Development 
Co), U.S. 2,043,911, June 9, 1930, C.A. 30. 5330 (1930)- Can. 353,980, Nov. 5, 1935, C~\. 30, 
1472 (1936). (30) Bruson, Castes, J. Am. Chem. Soc. 69, 2012 (1037) 

(31) Merejkon-sky, Bull soc chxm (4) 37. 711-713 (1025) (32) Tamele, Groll (to Shell 

Development Co.). U-S. 2,172.822, Sept. 12. 1939; Cent 1939, II 4350, C.A. 34, 448 (1010). 
(33) Henne. Chamm, Turk, J. Am. Chem. Soc. 63, 3475 (1911). (34) Przybytek, Her. 20, 3240- 
3241 (1887). (35) Kharasch, Nudcnbcrg, Stcrnfcld, J. Am Chem Soc. 02, 2035 (1940). (30) 
Henne, Gilman, J. Am. Chem. Soc. 60, 302-3 91 (1914) (37) Doran, Shonlo, J Am Chem. Soc. 

59, 1625-1026 (1937) (38) Tabern, Volwcikr, J. Ant. Chem. Soc. 57, 1901-1903 (1935). (39) 

Ryan, Shaw, J. Am. Chem. Soc. 02, 34G9 (1940) (40) Klemfeiler, Her 02, 1597 (1929). 

(41) Adams, Cairns, J. Am. Chem. Soc. 61, 2400 (1939). (42) Mooradmn, Cloke, J. Am. 
Chem Soc. 68, 787 (191G). (43) K6hle r (to Rohm & Haas Co.) U.S 2,323.781, July 6, 1943; 
C.A. 38, 116 (1944). 


3: 7150 a-CHLOROETHYL METHYL ETHER 


(a-Methoxyethyl chloride) 

B.P. 


CHj 


H C 3 H 7 0C1 

AoCHj 

il 


Beil. I - GOO 
It- (32 7) 
Ij-(G74) 


73-73° cor. at 761 mm. (1) = 0.9909 (2) 

70-72° at 746 mm. (2) 0.9902 (1) 


/ii? - 1.4004 (1) 
1.3 9G9 (2) 


(For prepn. (yields: 97% (1), 95% (2)) from paraldehyde (1:0170) + methyl ale. 
(1:6120) + dry HCI see (1) (2) (3).) 

C on stdg polymerizes to dark tarry residue. 

1C with Br 2 at 0° gives (3) a,0-dibromoethyl methyl ether, b.p. 67-69° at 22 mm. (3).] 

Q on shaking with aq yields acetaldehyde (1:0100), methyl ale. (1:6120), + HCI. 

3:7150 (1) Henze. Murchison, J. Am. Chem. Soc. 53, 4077-4079 (1931). (2) Wallace, Henze 
J. Am. Chem. Soc. 64, 2882 (1942). (3) Baker, J. Chem. Soc. 1942, 522. 
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3; 7151 4-CHLOROBUTEI7E-1 CHt— CHr~ CH=€H 2 C 4 H 7 CI BriL S.5. 11 


B.P. 75.0° at 773 m (1) Dg - 0.0211 (1) ^ *= 1,42330 (IJ 

Colorless Iiq. with odor similar to ally) chloride but leas strong; InsoL aq. 

{For prcpn. of C from buten-l-oM (allylcarbinol) (Beil. 1441, I l -(220), Ir(4S0)J with 
PCI, + pyridine (41 % yield) see (1),J [0 is not formed (2) {3) during reactn. of butadiene- 
3,3 with HC1.J 

3:7151 (l) Jurala, Ber. C3, 1903 ( 1930 ). (2) Kharasch, Kritcheroky, Mayo, J. Org. Chem. t, 
494 (1938). (3) Ganguly, J. Indian Chem. Soc. 13, 681, 684 (193 6). 


3:71G3 ACRYLOYL CHLORIDE C=0 CjBjOa Bri LU-400 

(Propenoyl chloride) I 

B.P, 75-70-* (1) Df ~ 1.1130 113} 

74-75° (11) 

74-70° at 7 60 mm. (13} &L » 1.14 (I) 

30-32° at Z40 nun. (13) 

Colorless mobile strongly lachrymatory liq., Jumg. is air. 

(For prcpn. of C from sodium acrylate with POCIr (yields SO % (11), C0% (1), 27% (12), 
22% (9) (2) (3) (4), with BOCI 2 (I0%yield (9J), or from /S-chloropropionyl chloride (3:6690) 
by Joss of HCI (35% yield (12)) when passed over suitable cat. at 283-300° (5J see indie, 
refs.; for prcpn. of C from acrylic acid (1 :1020) with PCJj (06% yield) eee (13).] 

{For polymerization of 0 by light (10) in pres, of a small amt. of org. base eee (6); for 
polymerization of 0 in pres, of u-v. light or by tlibcnxqyl peroxide ece (9).J _ 
lO with MeOH yields (X) methyl ^-chloropropionate (3:57G5), b.p, 148°; C with ElOH 
yields (1) ethyl 0-chJoropropionale (3:8290), b.p. 162°; 0 with phenol yield? (X) phenyl A* 
chloropropionatc, b.p. 154-157° at 30 mm. (1); note, however, that 0 reacting with a large 
excess of ales, or phenols and/or in the pres, of acid binding agents such as CaCOj yield? 
(7) esters of acrylic arid.) 

{0 with Na acrylate yields (1) acrylic anhydride, b.p. 97° at 35 ram. (1).J 
0 with Cells 4* AlClj yields (8) (2) (by Friedel-Crafts reactn. and subsequent ring 
closure) indanone-1 (1 :5144), m.p. 42°. 

0 in CHCIj treated with Brj in CHCIj yields (I) 2,3-dibromopropiony! chloride, b.p. 
191-193°, 97-99° at 37 mm. (1), D- *= 2.181 (1), which with warm aq. easily hydrolyzes 
to a&dibromopropioiuc acid, m.p - 64® (X). 

D on hydrolysis yields (1) acrylic acid (1:1020) q.v. (for the amide, m.p. 84-85° (H)» 
anilide, and p-toluidide corrcsp. to Cl ece 1:1020). 

3:7153 (1) Moureu, Ann. chim. (7) 2, 161-174 (1894). (2) Kohler, Am. Chem. J. 42, 3S0 (1909). 
(3) van der Burg, Bee. trav. efiim. 41, 23 (1921). (4) Gilman, Heckert, McCracken, J. Am. 
Chem. Soc. CO. 438 (1028). (6) I. G., Brit. 333.070. Aug. 28. 1030 : Cent. 1930, II 2830', V£- 
2,050,762, Aug. 11, 1936; C.A. 30, C7G2 (1 0 30). (C) Hkeoscher (to l. G.), Ger. 677,010, May 22. 
1933; Cent. 1933, II 1250; C.A. 27, 3950 (1033). (7) Bauer, Lautb (to Robin Sc Haas Co.), 
Gcf. 670.055. Feb. 22, 1033; Cent. 1933, 1 2608. (8) Ref. I, pp. 198-202. (0) Marvel, Levesque. 
J. Am. Chem. Soc. 01, 3244-3246 (1030). (10} Staudineer, Urech, Uth. Chim. Ada 12, 1131 
(1929). 

(11) Jones, Zoxnlefer, Hawkins, J. Orff. Chem. 0, 506-507 (1044). (12) Howry, J. Am. Ghent. 
Soc. CO, 371-372 (10441.' (13) Itehberg. Dixon, Haber, J. Am. Chem. Soc. Cl, 209 (194 S). 


Ut~ 

Ui-(388) 

ng « 1,4343 (13) 
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3:7155 3-CHLORO-3 -METHYLS CTYNE-1 Cl!, C,IIrC] BriL SJI. 12 

P-CbIoro-2-mcthylbuts-ue-3) 

ii 

B.P. 70® (1) DZ ■* 0.9061 (l) 

7-5-70’ (2) 

[For propn. of C from 2-rnetbyibutyn-3-oJ-2 (diroctbyl^tbynyl-earbinol) on staking as 
apcdficd (l) (3} with HCl *f CuClt + NHtG; if Cu-Cfe is used or it rcactn. is protracted 
C is isomemed (cf. (•})} to l-chJoro4-nicthyIbutadjene-l,2 (3:7390) q.v.J for reverse 
conversion of latter to C (and other products) by htg. with CaCOj + aq. see (3).j 
0 on htg. with aq. + CoCOj at SO 6 pvra (2) the precursor 2-mcthyibutyn-3*ob2. 

0 with NHiOH/AgN'Os gives (I) a white ppt. (dif. from l-chlaro-3-methylbutadicne-l,3 
(3:9200)}. 

3:715.5 (1) Favorakif, FavorsVaya, Compl. rend. ZOO, S3 9-640 (1935): Cent. 1935, II 1340; Cw4. 
59. 365} (1935). (2) Fnvorakaj-a, J. Gen. Chem. (U£$R) 9, 3SG-395 (1939); C.A. 33, 9281 
(1M9). (3) Favorakaj-a. J. Gen. Chem. (U.SJS.R.) B, 1237-1242 (1939); <7-4. 31, 1303 (1940). 
(4) Hurd (to Commercial Solvents Corp.). U.S. 2.274.C11, Feb. 24. 1912; C.A. 30. 4133 (1912). 
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CHj CIIj.CHt CB* C<H,CI 

Befl. I- 118' 

(n-Butyl chlondc; 



1 

X.-( 38) 

n-propylcarbinyl chloride) 

Cl 

I:-( 80) 

B.P. , 


FJ>. 



78.0* at 760 mm. 

id 

-123.1° (l) 

D? « 0.88098 

(2) 

78.50* at 760 mm. 

e> 

(2) 

JO; 0 ~ 0.88GC 


78.3-78.4* at 760 mm. 

(3) 


(8) 

78.05* at 7C0 mitt. 

(4) 


0.88048 

(2) 

78.4-78.7* U.C. 

15) 


0.8859 

(S) 

78.4-78.0* 

10) 


0.8845 

412) 

78. t* at 760 mm. 

(7) 


0.88387 

(U) 

78,0* at 762 mm. 

<S| 



(10) 

78* 

(0) 




77.00* cor. 

(10) 


D? » 0.69197 

(2) 

77.7-77.0* at 762.7 mm. (11) 


0.88923 

(III 

77.0-77.7* at 743 mm. 

(3) 



(10) 

77.0* at 743 nun. 

(12) 


- 1.4033 (0) (C) 

77.0* at 741.3 nun. (13) 



1.40223 (S) 

77.5-77.0* at 760 mm- (14) 



1.4021 (18) 

77.5* 

(15) 

(10) 


1.40173 (17) 

77-3-77.0* 

(17) 



1.40159 (S) 

77,0* at 769 mm. 

W 



1.40148 (10) 


70-77* at 7C0m (IS) 1.40147 (19) 

Sec also Note 1. Note 1: For further data on b.p. at press, over 

range 565-7G0 nun, fee (15). 

Note 2: 0 is very epxr. fol. aq.; e.g., O.OGO wt. % 
at 12* (20). 

Si-stij systems of C with other erg. cpds. For J.p./coropn. data on mixta, of 0 with 
ler-DuQ (3: TOt 5) nee (21); for partial vapor press. (17) or n” (22) of mists, of C with n~ 
heptane (1 ;S5T5) or n-IluBr rec indie- rrfs. 
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l~CItL0RO8UTAXE 


953 


C form? axeoiropes with various other org. cpd?.; e-g., C_wilh MeOH (1:G120) /onus 
a conat^boilg. mixt., b.p, 57.0* at 760 mm., contg. 73 vrt % C {4}; C vrith EtOH {1:6130} 
forms a const^boilg. mixt., b.p. 65-7* at 7G0 nun, contg, 79.7 vrt- % C (4); C with n-PrOH 
(1:6150) forms a const. -boilg. mixt., b.p. 74-8° at 760 mm., contg. about 82 wi. % C (4J; 
C with iso*PtOH (1 : CI3-3) forms a conatv-boxfg. mixt., b.p. 70-S* at 7C0 nun, contg. 77 
wt. % £ {4}; C with KobutyJ_fiJc. (1:616-5) forms a coast-bo3g. mixt., b.p. 77.65" at 760 
mm.-, contg. 96 wt. % C <4); C with EtOAc (1 ; 3015) forms a consk-boilg. mixt., b-p. 75.5* 
at 7C0 mm., contg. 55 wt. % £ {23). 

{For prepn, of C from n-butyl ale. (1:6180) with dry BCl gas on protracted btg. (11) 
(13) (24) (25), with cone. aq. HC1 + Z nO ; (2 moles) (yields: 76-78% (26) (27) (29), 
66-72% (30), 64-66% (28), 65% ($}) (31), other metal gaits <31} (32), or HjPO< (33); with 
Pds •+• ZnClj (60% jield (30)) (34) or PCI* -f- pyridine (for important study of mcehaz&m 
ft* (35) (36)); with PO* 4- ZnCI; (74% yield (30)) cf. (35) (3G); with $0C1 ? + pyridine 
(71% yield (8)> (for important study of mechanism see <37) (36)) see indie, refs.] 

(For formn. of 0 from n-butyl H«SO< with HO (25); from n-butyl MgBr with p-totocne- 
sttlfonyl chloride (8.7% yield (38)); from n-butyl p-toluenesulfonate as by-prod, of its 
reacta. with benzyl MgCJ in prepn. of n-amylbcnzcne (39) cf. (40) (41); from n-buiyl 
iodide with IfgCl- in s.t. at 126-130’ for 2 hrs. (10); from n-butylsmine with HXOu (5.2% 
C accompanied by 365% butenes + 25% butanol-1 + 13.2% butanol-2 4- 2.8% 2-ehloro- 
butanc (42)); from n-butane with Cl* at 406-475* (together with other prods. (3)) see 
indie, refs,} 

(For use as denaturant for ale. sec (43) (for detn. of £ in denatured ale. see (4)); for esc 
in removal of water from volatile fatty adds sec (45); for study of anthelmintic props. 
see (40).) 

Pyrolysis of C. |C at 450-650"’ without catalyst loses HQ and yields exclusively butene-1 
(3) (47); however, 0 passed at 450* over CaCl* cat. gives mixt. contg. 20% butene-1 + 
S0% cit + tram isomers of butcn«--2 (3) (47} (for influence of other cat. cf. (4SJ (49)).J 
Farther halogenatioa of C. |C with CIj under various conditions {50} (51) (52) (53) 
(54) (5) gives a mixt. of 1,1-dichlordbutane (3.7550), 1,2-dichIorobutane (3:76S0), 1,3- 
dichlorobutane (3:7925), and 1 ,4-dichlorohutane (3:5835) (together with higher chlorina- 
tion prod?.); note flat the chlorination is facilitated by peroxides or by light but inhibited 
by O2 (c-fr, 0 with Cit in afr-cnce of air at 0* in dark reacts 7% in 20 hrs. but in prts. of 
2 mole %encarido1e 85% in same time or in light 100% in 1 min.; in pres, of 2% Oz in dark 
no react n- occurs in 90 hre. (IS). — C (2-5 moles) with SO-CJ* (1 mole) + trace dlbcntojl 
peroxide 3 lire, under reflux in the dark gives (55) mixt. contg. 25% 1,2-di chlorobuUne 
(3:7680) + 50% 1,3-dichlorobutane (3:7925) + 25% 1,4-dichlorobutane (3:5835).— 
0 (1 mole) with SbCI* (I mole) gives on warming (56) 2,3-dichlorobutane (3:7515).] , 

£ with Br* la prra. of Fc gives (57) 1^-dibremobufanejBeiL 1-120, lr (83)], b.p- 166*. 
Reactions of the halogen atom of C. Note that in C the chlorine atom is touch less 
reactive than that of s*c.-butyl chloride (3:7125) or ter-butyl chloride (3:7045). 

{For study of hydrolysis of C in pres, and abs. of acid see (58).] 

(For study of rate of reactn. of C with Iil, Nal, or KI in acetone Me (59) (60)4 
(For study of rate of reactn. of £ with Na «-propykie see (51 ).) 

\C with aniline as dircctcd_ yield? (62) A’- (u-bu tv) )3nihne and/or A r ,A*-di- (n-ba tyl ) 
aniline; for analogous study of C with A'-methylanfline (63), A r -ethylaniKne (63), o-toluidine 
(64),.p-toluidine (61), un*y m.-m-xyl idine (65) see indie, refa.] 

(0 with Cells + AlCU gives (60% yield (66)) rrc^butylbenzcne (1:7490) (note isomeriza- 
tion of carbon chain ) (for comparison of reactivity of C with other n-butyl halides see (67))? 
C with Cells 4- Al/lfg gives both (G8) arc-butylbenzene (1:7490) and n-butylt*nzeru? 
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(1:7515).— 6 with toluene -f A1C1 3 gives {45% yield {69} of & rabet. of both m- and p~ 

scc.-butyltolueoea.) 

{0 with C«H« in dry liq. HC1 at 195® under press, gives {70) 30%yield sec.-butylbenzene- 
(1:7490) + 60% dt- (sec .-butyl Jbenzene; for analogous behavior of C with toluene see {70}.} 
(C with CO + AlClj or similar cat. under press, yields (71) acids and ketones.} 

Reaction of C to form organ ometa!lic cpds. {C with metallic Li in dry ether under N 2 
gives (yields: 7&-S0% (72), 77% {73}, 70-75% <74» n-butyUithium (for Btudy of rate of 
forma, of n-BuLi as compared with n-BuBr, CeHsBr, C«H$l see (85)); this prod, with 
dry COj in ether at 0° gives (45% yield (75)) di-n-butyl ketone (1 ,-5493) or with CO 2 ia 
Cells at room temp, also (75) tn-n-butylcarbinol ; for study of relative reactivity of n-BuLi 
as compared with n-BuMgBr, CsHsMgBr, etc., see (76); note, however, that full chemistry 
of n-BuLi cannot be discussed here.} 

(C with metallic Na m pet. ether yields (77) n-butylsodium; on carbonation with CO 2 
this prod, gives (77) (78) (79) {SO) both n-valenc acid (1 : 1060) and n-propylmalonic acid; 
for study of reacto. of n-BuNa with C 4 H« see (77); note, however, that full chemistry of 
n-BuNa cannot be covered here.] 

C with Mg m dry ether gives (yields: 9S.5% {81}, 91.2% (82) (83), 85% (84)) n-BuMgCl; 
for studies on rate of formn. of ft*BuMgCl (as compared with CsHjMgBr, or with other 
«-Bu halides, etc.) (85), on effect of rapid addn of C on yield (83), on effect of concentra- 
tion of C {84} sec indie, refs.; for study of equilibrium composition of ether solns. of n- 
BuMgCI see (86) ($7); for study of competitive reaction of courts, of C with n-BuBr and 
with n -Bui in fortnn. of ItMgX see (8S). — For certain important reactions of n-BuMgCl 
sec below but note that full chemistry of this cpd. cannot be included here. 

[C with Mg +■ trace of Ij but without solvent at 79-82° for 3 hrs. gives (10% yield (89)) 
n-octane (1:8055); C + Mg + I» in toluene in similar fashion gives (6% yield (89)) p- 
(n-butyl)tolueuc.} 

® n-Valeric acid (1 : 1060) q.v. (From G by conversion to n*BuMgCl (see above) and 
carbonation with COj (yields: 72-73% (90), 80% (91)) (note that this prod, may be 
accompanied by more or less di-n-butyi ketone (1:5493) and t ri-n-h utylcarbinol (91)), 
or by conversion of C with ICON to n-valeronitrile and hydrolysis of the latter with 
67% HjSO< (52) (92).} 

® n-Valcranihde: m.p. 02-63“ u.c. (93), 63° cor. (64}. {From C by conversion to n- 
BuMgCl (see above) and rcactn. in dry ether with phenyl isocyanate (93) (42) cf. (93).} 
@ n-Valero-^-tolutdide: m p. 72-73® u.c. (93). (From C by conversion to n«BuMgCl 
(sec above) and reactn. in dry ether with p-tolyl isocyanate (93).] — {Note that this 
derivative does not afford good distinction from n-nrayl chloride (3:7460) for which 
the corresp. n-capro-p-toluidide has m.p. 74-75“ u.c. (93) ] 

© rt-Vafero-<j>nfiphihai(de; ra p. 109-110° u.c. (93). (From 0 by conversion to n- 
BuMgCt (see above) and rcactn. in dry ether with a-naphthyl isocyanate (93).} — 
(Note that this derivative does not afford good distinction from isoamyl chloride 
(3:7365) for which the corresp. isoeaproic o-naphthalzde has m p. 310-111° u c. (93).] 

n-Butyl mercuric chloride (n-BuH&Cl): m.p. 130° cor- (95}, 129° (96), 127.5° {9S}, 

126° (96), 125.5° (97), 125“ (99). {Prepd. indirectly but should be easily preparable 
from n*B»MgQ -f HgClj cf. (9S), since it has been similarly prepd, from n-BuhlgBr 
(95) } 

© S-(n-Butyl)isotluourea picrate : m.p 177“ {300}. (From C (1 g.) with thiourea 
(1 g) in ale. (10 ml.) on refluxing for 2 hrs., then adding PhOH (1 g.), htg. until a 
dear sola, results, then cooling (100).} — (Note that tins derivative does not di$- 
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tzBjpssh C from n-pr<pj3 cidnrida f3:T040) far which thr cansp. S-fs-jrrcjfV 
isotlnonrea piemie has xn.p 176" ( 100 ), nar from fecamji ciJnriib t3:7S:o} fanriigih 
tbs oamsp. S-{isasm;d}jsoiHffirrea pxsste has rtp ITS* - {1003-1 

,V-(n-BnM);pbthsTirnds (l-{A r -phtbsHmi3o)hsiEne): tryst- rrcca <5L Ari35» 

m.p 34° {101 1, b-p 3ILS B car. at 75S nn (102). (Frepd. ihch-Knhy from 
amine ( 101 ) ( 1 Q 2 ); direct prepa-, ec, from C ~ K pbtisZrrdic in prts.ce 51 nrrsr 
reported scad cup too law to serve ss good d e r i v ati ve.] 

tp A'-fn-Bs^J-^rutrophtlaHrdde: pr. from C$s, rap. 71-72* (103). {Freer C with 
K S-ritropfcthaSdide cq rc&rdag for 10 fcrs. (103); for phntorranbs ce crrstsls ses 
(1W).] 

O /^-Cn-Batrl)tgtrac*dccc 9 V 2 ;.t r^ : i dg: pL from ale-, xa.p 153-134* (103). |Frca C 
with K tetrscbloroph t hafrna de by htg. at 200 a fee 10 fcrs. {103).] 

A'- (n-Bj^l) saccharin; cnrU from <dIL aSe^ sap 3S° (106). {From <5 with sacra 
saccharin in sq. butylcartetd (1:6517) conic. KI ca remreng far 30 trim {I Of)-] 

A*-(n-BnJyl)-.V-(/^trcopl»ecxcrfcsnl5arT3)-^frlsa2-2;: cyst, frees 75 Tr EL-., 

m.p T-Lo" U.C. (107). {This prod, has not bees reported iron C bzZ has been cot. 
from n-BuBr with ^’-(piromoboreoestdfcmlj^rsrmsmds ia ala. 3vOH after 1 Sr. 
reSux (107).) 

^-(n-Bctcccy)becro;c acid: mp I47-14S* (10S), charring to a dandy 'csrccs Sq. 

clearing sharply at 160° (10S) ef. {10?). IFrccn C with ethyl piydmxriermat* 
(1:1534) in abs. ale. XaOEt on re S cring 1 hr. (10$)]. — (Kate, however, lial lias 
prod, does not distingm&h C from «-propj3 chloride far vririch the esrrep F-{n- 
propcay)b«i 2 cac arid has tap 145-5-147'; the two prods, do, of cccrse, bare sSchtJy 
different Neat- Eqs.) 

n-Batji S^O-truodophecyl ether: rap 65" cor. (130). (TBs prod, has not brss 

reported for C itself bat has been obtd. from «-BaBr with 2,4,6-fc5odcphsaa! in sh- 
ale. NaQEt on reSuring for 30 min. (110).] 

n-Bntyl a-naphthji ether: b-p. 30S-5* cor. (Ill), 310* (112} (arresp jnsrate, tnp 

S5.0' cor' Neut. Eq. 429 (111)). 

n-Btttyi jS-naphthyi ether: bp 309.0° cor. (Ill), 311* (112); mp S3.0-333* |U1> 

(corresp pi crate, mp 67,0-67-5* cor. (Ill), 67° (115)). 

3: 71 CO (1) Ifcaenaaas. BuIL ,x. chin. Bd?. 30, 65 (1521). (2) Timmermans. Esmsri- 
Bolaad, J- chin. phy*. 2», -505-110 (1930). (3) Weston. Hav.. J. At*. Clem. Soc. 54. 5357-5543 
(1932). 1?) tecsi. See. to. chin, it, 252 (1927). (5) J. Or- CL-n. 6, 479-?$$ 

(1941). (C) Smyth, MtJUpme, J. Clem. PJ-.yu 3, SiS 0935). (7) Kahcrree, Krihh«Kh. X. 
phvciL C)jm- R-4S, S (1910). (S) Vogel J. Chm. Sx. I54S. 6S5-633. {“) Wi£wi2-, £=T*h 
J. Chen. JPAj*. 9, 357 (1M3). {10} liaaemam. Ann. 161. 1P7 (1S72>. 

(11) Karronen. ina. Acod-Sci. Fcnnicoc, 3-4, 1-103 (1912); CerJL 1317, H 1771. (12) Gratis. 
S-^gden. J. Ctxn. Soc. 1537, 1€1. (13) lisbea, Bosa. Am-lZS. lKV-161 (1571)- 
FeHandt, J. Am. Chen. Soc. S3, 3216 (1931). (15) iLemi. J. Am. O^m. So c. SS, S2S3 GSS3). 
(16) Smyth. Roests. J. An. Chen. 5oc. S3, 222S <1930). (17) Smyth. Ehph J. An. Chcm. Sx. 
31, 7619-2650. 2655. 265S (1929). (15) Kharasch. Eerfcs&n. J. Os- Clem. «. 510-517 (lMl). 
(19) Karvonen. Ann. .lend. Sea. Fetmicae. 3-4, No. 6, 123 (1921). (20) K2mer, Sc. 37. 5U 
(1924). 

(21) Ursmcaasns. BtdL tx. e&im. Bdc- <3, 630 (1934)- (— ) Smyth. Engd. WSsoc, A- ^4«- 
Oxn. See. 31. 2739 (1929). (23) Lecat, Ann. sx. xri. SmzcZ* *5, I 116 , 120 (192?)- PG 
Basel. KanSer (to A. Wetter Soc. Oektrorten. IncL). Ger. <02.993, Ja-V 20. 1925; Ce%r 1621 
I 1014; C~ 4. 22. 4133 (192s). (25) LG, French 7162117, Bee. 17. 1922; Ccd. 1571 I SS45- 
(26) Coperhaver. Whaley. Orj. SystWe, Celt VoL 1 (Oad ed.). 142-344 (1913). (27) Whaler. 
Copenhaver, J. An. Chon. Sx. 60, 2497-249S (X93S). (25) N'crris O*. 5yCtet. CO. Tot 1 
(in «L), 137-335 (1932) ; 3, 27-29 (1925). (29) Nocris. Taylar. A. An. Cheei. Sar. <6, 755 (1524). 
(30) Clark, Strrighi. Tram. Key. Soc. Can. (3) 23. HI 77-S9 (1929). 

(31) Riot'd. AHeart et C3e. Brit. 191.002. Nov. 2, 1922; Freaeh 54522A1, OA. % 1527c CmA 
1273. II 907; G«-. 4S0,S62, Jtme 30. 1926; Cent 1536, El 10*7. (32) Frri (to da Font Co,), T5- 
1,754,433, »«. 9, 3B30; CerJL ISM, I 2672; CA. 25, 303 (1331): JVent* CS2.7P0, Nor. 50. 3533; 
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Cmi, 193U I 2112; <?-A. 25, 1537 (1931). (33) A. Wacker Soc. EJektrochea. Ind., French 
637 855 Aue. 14, 1930; Cent. 1930, II 3637; C-A. 25, 709 (1931). (31) Polish 26,428, Juno 11, 
1938; Cent. 1939, 1 1856. (35) Gcrrard, J r*— l«l". 1 1 AA »'”*'**■ ’ TC't 

Soc. 1910, 218-230. (37) Gerrard, J. C • - !*■■% ■ ? • ■’ 

Am. Chen. Soc. 51, 3506(1929). (39) G * • 1 " " 

47-48 (1943); 10, 4-5 (1930). 

(41) Rossaoder, Marvel, J. ^anglois, J. 

Am. CA«n. Soc. 54. 3441-3447 VS. 1.779.- 

6S7, Oct. 28, 1930; Cent. 1931 m. Ind. 50, 

244T (1931); Cent 1931, II li tillerics des 

Deux-S£vrea, Danish 30.067, Maj 1 1 * 1 * 1 

Cent. 1930, II 620. (46) Wright 
107-10S (1929); C.A. 26, 4SC9 (. 

U.S, 1.975.456. Oct. 2, 1934, Cent ‘ 
rend. 200, 012-615 (1935). (49) 

r " ' ~ , “ ---- - - 1 - 12 12, C A c, 2692 '2G93 (1912). 

■ » >30). (52) Muskat (to du Pont 

C J. 3ft, 3017 n<vuv\ (r*i) 

McBee, Weber, Ind. Eng. Chem. 27, 1100-1195 (1935). (54) Tishchenko, Churbakov, J. Gen. 

Chan. (USS.R.) 7 f ’ A ” f ‘ A< * '* ~ ' — ° ~ ' " “ (55) Kharaach, 

Drown, J. Am. Ct ‘ them. (2) 46, 186 

(1S92). (57) Hers »». eMm. 41. 640 

(1921). (59) Con. « i . . Conant, Kirner, 

J. Am. Che m. Soc, 46, 248 (1324). 

(01) MalkieJ. Mason, J. Org. Chem. 8, 200 (1943). (C2> P " ~ ' 

111, 1026-1034 (1917); 113, 09-111 (1918). (C3) Redly. 

130-'” ( "'r " 

OT 

cAi i 
TS,., 
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. • •> t. 1 ‘ i # Gilman, Van Ess, J. Am. Chem. Soc. 55 

1 ■ 1 55, 1265-1270 (1933). (77) Morton. 

Richardson, Haliotrell, J. Am. Chem. Soc. 63, 327-32S (1941). (7S) Morton, LeFevre, Hechen- 

bleikner, J. Am. Chem. Soc. 58, 757 (1936). '-«»««-»- *- ■» 

5S, 1699 (1936). (80) Morton, Davidson, 1 
r Houben. Boedler, Fischer, Ber. 69, 


laney, J . Am. Chem. 
-2510 (1942). (88) 
Gussewa, Ber. 66, 
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(91) Ivanov, Bull, t oc. chim. (4) 37, 299-293 (1927). (92) Hass. Marshall, 2nd. Eng Chem 

23, 353 *’ • 
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1921, 12 . 
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(101) Vanags, Acta Uni s. Latviensis, Kim. Fakvltal, Series 4, No. 8, 405-421 (1939); Cent. 1939, 
II 3816; C.A. M, 1932-19S3 (1940). (102) Sachs, Ber. 31, 1228 (1898). (103) Sah, Ma. Ber. 
65, 1630-1633 (1932). (191) Sah, Ma, Set. RepU. Nad. Ttino Hua Unit 2. 147-149 et. seer. 
(1933). (105) Alien. Nicholls, J. Am. Chem. Soc. SC, 1409-1410 (1934). (106) Merritt, Levey, 
Cutter, /. Am. Chem. Soc. 61 , 15-16 (1939). (107) Gillespie, J. Am. Chem. Soc. 56, 2740-2741 
(1934). (103) Lauer, Sanders, Leekley, Ungnade, J. Am. Chem. Soc. 61, 3050 (1939). (109) 
Bennett, Jones, J. Chem. Soc. 1939, 424. (110) Drew, Sturtevant, J . Am, Chem. Soc. 61, 2666 
(2939). 
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DIVISION D, SECTION i 2 


3:7X05 ier-BUTYV HYPO CHLORITE (CIh}iC~OCl 
(Trim ethyl carb iayl hypochlorite) 


B.P. 70.0* at 760 m (1) 
77-70* (16) 


Z>1 8 * 0.9583 (1) 


CtBiOCl Belli I -i: 

•J »•'.*!, ^ ( , V/g 


'*7-5? 


Pale yellow mobile liquid with characteristic irritating odor. — C violently attacks 
eyes and nulcous membranes. — 0 is relatively stable and if protected from bright fight* 1 ;" 
can be kept at ordinary texnpa. tor months with little or no decomposition (1). .0 should, *Oi 
however, bo handled with care since it is particularly susceptible to photochemical de- Y' 1 
composition wliich may occur with explosive violence (2). t 

(For prepn. of 0 from (er-butyl alcohol (1:0140) -f Cij -f alk. in pract. quant,, yield''"] 
see (1) (2) (3), G0% yield U6>; from terAmtyl aic. (I. C140) -f- HOC! In CCU see (15); for f 
manufacture of 0 ece (4).} {For use in bleaching of textiles, fruits, etc., BCC (5) (0) {7)4 • " £ 
(For general eurvey of react ns. of (i see (8) ; for study of reactns. of C with olefins (2) (13) •; ] 
(10) (17) (18) or olefins contg. activating groups (9) {10J, with group HiO=N.MgX (3),’ - h 
or with Schiff'a bases (tl} (12) gee iodic, refs.; for study of 0 in Fricdel-Crafts rcacia. see 
(i4).j _ 1 - 

C on Bufficicut htg. or on exposure to bright sunlight yields (1) acetone (It MOO) •! 

methyl chloride (3:7005). — (For data on stability of C in aq. or in CCU see {15)4 7 ! . f 

C with aq, KI acidified with AcOH yields lj (use in detn. of 0 { l )). . '<■' 


3:7l« {if Chattaway, Backebcr*, J. Chem. Soc. 123, 2090-3003 (1923), (2) Irwin, Herndon, . 
J. Am. Chem. Soc 63, S58-8GO (1941). {3) Hauser, Humble, llaus, J. Am. Chem. Soc. 54, 

2470-2480 (1932). (4) Deaneriy, (to Shell Development Co.), U-8. 1,038,175, Dec. 6, 1933; , 
Cent, im, l 1709; C.A. 28, 1053 (1034). (5) MafolJ (to <lu Pont), VJS. 2,1 55.728; April 25. 

1030j Cent. 1039, II 1808; C.A. 33, 0009 (1939). (0) Carlisle (to du Pont). UJ3. 2,152.532. ; • 
March 28. 1939; Cent . 1039, ir 270, C.A . 33, 6085 (1939). (7) Imperial Cliero. Ind., Brit. 623,467. ' 
July 16, 1940; C.A. 34. 0470 (1011). (S) Clark. Cl*m. Naei 143, 206-207 (1931). {9) Ending.' . 
Vogt, Hennlon, J. Am. Chem. Soc. 63, 1024-1025 (1941), (10) Jackson, Pasiut, J . Am. Chem. 

See. 42, 2071-2V79 (1927). 

(11) Fuflcp, Mueante, Gazz. chim. iktl. C6, 258-204 (1930); Cent. 1036, II 2341; CA. 31,1777 . 
(1937). (12) Muaante, Fuko, Gazz. chim. ital, 06, 539-048 (103C); Cent. 1937, 1 1674; CA.tl , ; • 
345 9 (1937). {13) N. V. de liataafschc Petroleum Maatschapplj, French 740,350, Jan, 24, 1933; 
Cent. 1933, I 2870; C.A. 27, 2100 (1933). <14) Bergman, Lorry. /, Am. Chem. See . CO, 2590- 
2597 (1938). (15) Taylor, MaeMuOio, Gamma), J. Am. Chem. Hoc. 47, 397-303 (1025?. (W 
Hanby, ttydon, J. Chem. Hoc. 1946, 114-115. (17) Harford (to A. D. little, Inc.). VS. 2,207,083, 

July 16. 1940; C.A. 34, 7932 (1940)-. DA 2.107,789, Feb. 8. 1038; Cent. 1938, I 4718; CA. Zt. t 
2543 (1938): VS. 2,054,814, 8ept. 22, 1930; Cent. 1037, 1 1015; C.A. 30, 7684 (1930), (18) 
Dangedljk (to Shell Development Co.) HB. 2,106,353. Juo. 25, 1938; C.A. 32, 2543 (1938); net : 
io Cent. 
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CH».CH«.C=0 

£1 


CjHjOCl 


B.P. 

80° (1) {2) {3) 

70-80* <4) 

78-3* at 766 mm, (5) 
78JJ* (C) 

77.8-78.3* at 723.7 mm. (7) 
77 - 78 - 5 ° ( 8 ) 


P.P. 

—04.0* {9) 


Bell, II - 243 , ; 
n,-(ios)- 
Hj-(223) ■, 


O, ? - 1.0508 (10) nf? - 14057 (!)' 
Ifi - 1.0109 (1) 


If?. 


1.0040 

1.0505 


nV - 14057 m ! 
1.1 038 (5) 


(For prepn. of C from propionic ftciti (1:1025) with PCI, (77% yield (ll», with PCi, 
(yields: 074% (12), 01% (13). 40% (14)) (15) (10) (note Hurt crews Pa, nay sit he; : 
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used rincc Ha b.p., 76", is too close to that of C for subsequent scpo.}, with PCb + ZnClj 
{91% yield {11}), with SOCIs (4} {note that erects* SOClj may not be used since its b.p., 
79", is almost identical with that of C), with benzoyl chloride (3:6240) (yield S4-*S9% (S)) 
(17}, with sodium chlorosulfonate (IS), with beniencsul/onyl chloride 4- XbQ {IS), with 
Clj -f SjClj in cold (37% yield (19)), with SCI* m xylene at 50" (50% yield (20)), or with 
acetonitrile 4- HCI pa« at 0" (21} sec indie. rcf«., for prepn. of C from propionic anhydride 
(1:1100) with phosgene (3:5000) 4- cat. as directed sec (22).} 

(O’ with Cl* (07) in (XT* in sunlight (15) at 0" (23) or in dark at 40® (24) or C with SO^lj 
in CCli in pres, of dibenzoyl peroxide refluxed 4-6 hr?, m dark (25) give*? a mist- contg. 
mainl y d-chloropn>pionyI chloride (3 5690) accompanied also by <*-chloropropionyl 
chloride (3:5320) yield: G0% 8 isomer 4- 40% a isomer (25)), note that m the pres. of Ii 
instead of dibenzoyl peroxide only a-ehloropropionvl chloride (3 5320) (45% yield (26)) 
» produced (25) } 

[C with IIr 3 (1 mole) at SO" evolves HCI and gives (100% yield (12)) (27) (2S) a-bromo- 
propfcmji bromide (Ik'd. 11-250, Ilf (230)], b.p. 153-155" (12); the reaction is accelerated 
by light, but the photobrominaiion is retarded by O* (29).} 

JO with Na propionate on htg. (14) (30) or C wnth Ag propionate on distn. (31) gives 
(60% yield (31)) propionic anhydride {1 : 1 100).) * 

(0 passed over heated Ni cat. decomposes (32) into ethylene, IICl 4 CO, accompanied 
by nnaJler amts, methane, hydrogen, and COs- — C with N’a in abs. ether is claimed (33) 
to yield the dipropionatc of hexen-3-diol-3 f 4 (Boil. 11-242}, b.p. 105-109® at 10 mm. (33).} 
* (C with (rr-butyl Mgllr in dry ether yields (34) not only the expected coupling product 
ler- butyl methyl ketone (pmaedone) (1 ;5-J25) but ako diethyl ketone (1 : 5420), propanol-1 
(1:6150), and propionic acid (1-1025) accompanied by the propionates of ter-butyb 
ethyl-earbmol (2,2-dimetliylpentanob3) (Bed. li-(207), I *-(446)) and of dictkylcarbinol 
(pcntanol-3) (1.6175) (reduction products) — 0 with C«!{jMgBr in ether gives (57% 
yield (35)) diphcnyVelbyl-carbino! (Bed. VI-6S7, VIi-(33l)J, m.p.95", but C with CtlliMgBr 
with CdClj in ether gives (76 % yield (36)) ethyl phenyl ketone (propiopbcnone) (1 .5523).} 
(0 4- 2,5-dimethylpyrrole A’-magnesj! bromide m dry ether gives (by rearr.) (37) 3- 
propiony W,5-dimcthj Ipyrrote, colorless eryst. from AcOH, tap. 102.5" (37); 0 with 
bmzimidazyl ,Y-magiK-sjI bromide in dry ether yields (3S) (39) .V- (proptoa\l)benzimidazo5e, 
m-p. 125* (3S) (39) (eorrvap. piente, nvp. 22S 5 (35) (39)).} 

(C 4- ethyl acctoncrtatc 4- Mg in C«llt refluxed 2 hr?., treated with aq gives (36% yield 
ff0» ethyl «~propioniLwt«icetatc, bp. 101-106* at 12 mm. (40) (isolated as Cu cnohte, 
tttp. 7S-79", blue ndl*. from McOlI/aq , violet ndls. from pet. ether (40)) } 
lC with FcCU (1 mole) on Harming evolves HCI and gives a prod, which with aq. gives 
(31% yield (41J) (42) diethjl ketone (1.5120) + CO:, or with ale. yields (43) ethyl a- 
prtw.onylpropionatc (TVil 111-6-56, III**(430).} 
fv with equal wt. ClSOjH rtood at room temp. 5-10 day*, poured into aq (44), or C 
with Iripropyhmine in Igr. (15) gives (ef. (42)) in small yield 3,5-dimethyb2-ethyl-6- 
hydroxypyronM (IM1. XVI 1-453], ory?t. from aq or AcOH, rap. 151* (45).} 

(6 with ok-fms or cyclo-ok-fm* {eycVncs) in prt-«. of cat add* to un«atn. yielding chloro- 
krtnnes ; e r., C with ethylene 4- AlCli at 0* gives (50 % yHd { 56} ) (17) 0-cMorocthyl ketotic 
{l-cbloropentannne-d) (3 :926S),t’ with trimrthyklhjtoir (3-mcthylbutene-2) (1:8220) + 
KeiCl* gm-** (57% yield (18)) 2-ehkin>2,3-dimethylVxaunne-4 < bp 74-7S* at 17 mat-, 
I)\* *0975 (18) {note that this prod, on htg with dtmrtlij Janillne leees JJC1 giving 
(60% jkVl (t%) of a inixt. of 2,3-dim''Uiyllr*cn-2-OTW'-4 f bp 1G1-IC6’ al 750 cun , 
w 0872, ft” - 1.4533 {'s-m.icarlarupe, m.p 209;* {IS}) «n<I 2,3-d<nytli) f/ies.cn-!^r.<M* 
bp I5S-162* »t 750 mm , /i” «■ 0 S62, n” «• 1.4150 (jeroicarhaione, exp. 105-110* (IS)); 
0 w .ih cyclohexane (ItKtTO) 4- FnQi gives a prod, whrh with dimeth> Unilinc Jo*ea HCI 
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to cyclobexen-l-yl ethyl ketone, b.p. 00° at 10 mra., D\ 33 « 0-081, nj}- 3 * 1.6005 (onroe, 

m-p. 79°, scmicarbazone, m.p. lOo” (49)) Note, however, that addn.'of 0 to certain 

types of olefi&s is followed by spontaneous loss of 5IC1 bo that the unsaid, ketone forms the 
direct product; c.g., 0 with isobutylene (2-methylpropeae-l ) + SnCi* gives (30% yield 
(48)) S-mcthylhexcn-^-onfi-4, b.p. 147-148” at 7C0 mm-, D\ s « 0-859, n[> “ 1.4496 (48) 
(Bcmicarbazonc, m-p- 163” (48)).j 

1C with aromatic hydrocarbons -f cat- evolves HQ yielding coiresp- ketones; c.g., C 
with CjH< -f AlCliia CSj gives (81% yield (19)) (50) ethyl phenyl ketone (propiophenoae) 
(l :5525); C with toluene (l -.7405) + AICJ, in CSj gives (yields; C0% (51), 60% (52)) (53) 
ethyl p-tolyl ketone {BeiL VII *31 7, VIIi* (170)1, b.p. 238-239’; for analogous reactions of 
C with o-xylene (1:7430) (54), 2-mcthylnaphlhalcne (1:7603) (55), anthracene (1:7285) 
(56), phenanfhrene (1:72-10) (57), or ocenaphthcno (1:7225) (58) sec indie- refa.; for 
analogous reactions of 0 with heterocyclic systema, c.g., 0 + 2-nitrofuran. + TiCU (59) or 
C -j- thiophene + PjO* at 210® tor 10-12 hrs. (60), sec indie, refs.) 

|C with ales- reacts normally yielding comsp. esters; c.g., 0 with McOH yields methyl 
propionate (1:3020), 0 with EtOII yields ethyl propionate (1:3070), etc.; for use of Mg 
in reaction of C with tertiary ales., c.g, 0 -f fer-butyl ale. (I ; 6140) -fr- Mg giving (C8% 
yield (61)) tor-butyl propionate, b-p- 115-116.5° (61), or C + tor-amyl ale. (1:6160) *f 
Mg giving (75% yield (61)) tor-amyl propionate, b.p. 153-156° at 710 torn. (61), «eo indie, 
refa.) 

[0 with phenols gives the corresp. phenol esters: c.g., 0 with phenol gives (02) phenyl 
propionate (1:3690), etc.; note, however, that these phenol esters on htg. with AlClj in 
appropriate solvents, especially nitrobenzene, undergo the Fries rearr. yielding o- and p* 
propiophcnob; this complete sequence is often carried through without isolation of the 
intermediate ester, c.g., for C 4- phenol 4- AICIj giving directly o-hydroxypropiophenono 
JBeiL VIIM02, \ r HIi-(547)) (50% yield) and p-hydroxypropiopheaone JfieiL VHI-102 
(25% yield) sec (63); for key refa. on direct rearr. of phenyl propionate to these products 
see (64) (05 ) ; scores of analogous cahes with other phenols or their ethers cannot be included 
herc-1 

1& with certain hydroxy-azo-compounds in dry ether yields addn. cpds. usually (hut 
not always) of 1:1 type: e.g., 0 with p-bydroxy-azobenzene IBeiL XVI-96, XYJt-(233)J, 
nx.p. 152 9 , in dry’ ether on etdg. at room temp. ppts. 1 : 1 cpd, m-p. 162’ (66); for numerous 
analogous cases using homologous hydroxy-azo cpds. see (66).] 

C hydrolyzes with aq. yielding propionic acid (1 : 1025); for the nmSdc, anilide, jvtoluidide, 
and other derivs, ccrr&sp. to C see under propionic arid (1 : 1025). 

3:7170 (1) Koehl. WeotVe. J. Am. Ckcrn. Sot. 69, 1418 (1937). (2) John. Bectz, J. prakL Chm. 
(2) 113, 344 (1935). (3) Sertini. Bull. tot. (him. (2) U, 470 (1869). (4) Bardan, Bull. sot. ehim. 
(4) 49, 1427 (1931). (0) Martin, Partington, J. Chm. Sot. 183C, 162. (6) Xohlrauzch. Pea- 
graU, Z- phytik. Chm. B-22, SSI (1933). (7) Brfchl, Ann. 203. 14-15 (1889). (8) Brown. 
3. An u Chm. Soc. 50, 1326 (1935). (9) Timmermans, Mataar, BvU. toe. ekittt. B*Xq. 20, 216 
(1921). (10) Walden, Z. phynk. Chm. 65, 222 (1906). , „ , 

, (11) Clark. Bell. Trans. Roy. Soc. Con. (3) 27, 111 07-103 (1933), (12) Fouroeau, Ktcohfefo 
Bull toe. e him. (4) 43, 1236-1235 (1925). (13) Fiert-David, Kuater, ildr. Chim. Ada 22, 63 
(1939), (14) Ljnneraann, Ann. 145. 255-257 (1868). (15) Michael. Ber, 31. 4016-4051 (1901). 
(18) Aechan. Ber. 81, 2345 (1S9S). (17) Chem. Fabrlfc vorm- WeSer-ter-Mecr, Ger. 350,050, 
March 11. 1922; C*nL 1922, IV 165. (18) Henfe, Bchlrm (to M. L. B->, Gw. 297.311, July 1 , 
1924; Trench £68431. March 22. 1924; Cent. 1924, II 1401-1402. (19) Read. /. Am. Chm. Soc. 
44, 1751 (1922). (20) Montonna. J. Am. Ckem. Sot. 49, 2115 (1927). 

(21) Cobon. CcmpL rend. 121, 1155 (1895), (22) Steiimann, French 785,075, Aug, 1. 1935; 
Cent 123.5, II 3391. (23) KuzUr, Z. phytiol. Chm. 130, 9-10 (1923). (24) Jlertel, Becker, 
Z, phytxk- Chm. B-27, 310-311 (1934), (25) Kharsech, Brown. J. Am. Chm. Soc . 62, 926-929 
(1940). (76) Wolffcnetrin. Robe, Bcr. 41, 725 (190$). (27) Aechim. Bcr. &, WlZ-m# (t9W- 
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(28) Aschan, Bn. 4G, 2162 (1913). (29) Kharasch, Hobbs, J. Otq. Chem. 6, 709-712 (1941). 
(30) AtwJorUni, Gmz chim. itaJ. 25, II 132-133 (1S95). 

02} Whitby, J. Chem. Soc. 1926, 1462. (32) Msittie, Compt. rend. 180, 1312 (1925). (33) 
AndcTlitu, Ga«. tfcd. 25, II 48, 129 (1895). (34) Petrov, Roslova ,J.Cm. Chem . {U ,3.5.7?.) 
10, 973-976 (1949); C A 35, 24C7 (1941) (35) Gilman, FotherpU, Parker, Rcc. trail, c him. 48 

750 (1929). (30) Gilman, Kelson, Rtc Iran. chim. 55, 52S-530 (1936). (37) Oddo, Acuto, 
Gan. chim. Hat. 65, 1033 (1935), Cent HOC, I 3832; C.A 30, 4S57 (1930). (38) Oddo. Raffia, 
Go! i. chin, ita! 67, 641 (1937) . Cent 1938, I 1531; C A. 32, 1697 (193S). (39) Oddo. Ingraffia, 
Gaiz. chim. t tal. 62, 1090 (1932); Cent 1932, 1 2943. (40) Spassow, 2?er. 70, 23S3-23S4 (1937). 

(41) Hamonct. Bull. toe. chxm. (2) 50. 356-357 <I8S8). (42) Wedekind. Ann. 323, 250, 254 
(1902). (43) ITamonei, Bull toe. chim. (3) 2, 335-338 (18S9). (44) Kraicinovie, Bn. 62, 
679-581 (1929). (45) Wedekind, Haeusscrmann, Ber 41, 2299-2302 (1908). (46) Kenner, 
Statham, Bcr. 69, 17 (1036). (47) Schoellcr, ZdlSncr (to Sehenng-Kahibaum A.G.), U.S. 1,737- 
203, Kov. 26, 1929. Cent. 1930, II 1133, Bnt 282.412, Feb. 15, 1926, Cent. 1929, I 143. (48) 
CoWge, Mostnlavi. Bull. »oc. chim (5) C, 335-342; 342-354 (1939). (49) Colonge, Derous, 
Bull. soc. chim. (5) 7, 459-468 (1941). (50) Pampel, Schnmdt. Bn. 19, 2596 (1886), 

(51) Sanchei, Bull. soc. chxm. (4) 45, 284 (1929). (52) W’iilgerodt, Hainbrccbt, J, prakt. Chem. 
(2) 81, 76 (1910). (53) KIarcs. Bn 35, 2252 (1902). (51) von Auwcrs. Ziegler, Ann. 433, SCO 
(1921). (55) Haworth, Bolara, / Chem. Soc 1932, 2249. (50) I.G-, Brit. 2S9,5$5, May 24, 
1928; Cent. 1928, II 1030 (57) Bachmann, Struve, J. Am. Chem. Soc. 58, 1659 (1930). (58) 

Driewimski, Moazew, Racznxkx Chem 11, 415-425 (1931); Cent. 1931, II 570, C.A. 26, 2975 
(1932), (59) Gilman, Burtner, Calloway, Turck, J. Am. Chem. Soc. 57, 90$ (ID 35). (60) 
Bteiokopb Schubart, Ann 424, 8-9 (1921) 

(01) Spassow, Bn. 70, 1928-1929 (1937). (62) Perkm, J. Chem Soc 55, 547-548 (18S9). 
(63) Torres, Amargos, Anales toe. espah /la qulm. 21, 37—17 (1933), Cent. 1913, II 372; C A. 27, 
1621 (1033). (61) Miller. Hartung. Ora Svnihcaea, Cell. Vo?. 2 (1st cd.), 543-545 (1913); 13, 
90-92 (1933). (C5) von Auwcra, Fotx, Noll, Ann. 535, 228-230 (193S) . (CO) Fischer, Taurinisch, 
Ber. w, 230-239 (1931). (07) Schnudt, Schloffer (to I.G.) Ger. 738,398, July 15, 1043; C.A. 
38, 3992 (t$W4). 


3; 7175 DCHLOROBUTYNR-2 CHy-CsC-CUjCl C«H 6 Cl Beil. S.N. 12 
(y-Metbylpropargyl chloride) 

B.P. 81-84® (1) 

Pale ye!, oil. 

(For prepn. of C (44% yield) from butyn-2-o!-l + PCU in ether see (1)1 
C in ether /acetone soln. on treatment with KjCOa 4- phenol gives (57% yield) y-tneth)!- 
propargyl phenyl ether, b.p. 123-126* at 25 xnm., « 1.3894 (1). 

3:7175 (1) Hurd, Cohen, J. Am. Chem. Soc. 53, 1074-1075 (1331). 


3:7103 CHLOROMBtHYX ETHTL ETHER 0,11,001 n,il. 1 - 3S1 



cicir..o.c,n, 

M304) 

I s -(C4S> 

B.P. 83* at 763.1 mm. 

M 

tip - t.0303 (31 

nl? « 1.40308 (1) 

82* 

m 

1.0127 (1) 


81-82* 

(3) 

DP - 1.0188 (1) 

nl J » 1.0282 (3) (7) 

80* 

(4) 


70-80* 

(5) (6) 




C undergoes Rome dceompn. at b.p. 

(For prepn from ethyl ale. (1:6130) + trioxymethylenc (1:0050) + dry- HCl sec (3) 
(I); from ethyl ale. + formalin + HCl (42-41% yield {6» roc (G)-l 
C on ihnUng with aq, readily hydrolyzes yielding formaldehyde (1 ;0145), ethyl ale. 
(1:6130), + HCL 
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to cyelt>hescn-I*yl ethyl ketone, b.p. 50* at 10 m, D* i& *■ 0.0$ 1, n^ 5 * 1.5005 (ad m, 
tn.p. 70°, remtearbaione, nup. 1&5* (49)). — Kote, however, that sddn. of £ to certain 
types of otefms is followed by spenianeevs loss of HCi so that the unpaid. ketone forms the 
direct produet; o.g., 0 with isobutylene {2-methylpropenf-l) 4- SnCh gives (SO^. yidl 
(4S)) 2-nwthy Biexcn-2-one-S , b.p. 147-14S 4 at 7GG mm., D* 5 » 0.S59, nj> « 1.4496 (4$) 
(serntcarbsMone, m.p. 163* (4S}}.| 

(0 with aromatic hydrocarbons 4* cat. evolves IIC3 yielding corrcsp. ketones: c.g, £ 
with CfiHt 4 Aids in CSj gives <$4^ yield (10)) {50} ethyl phcoyl ketone (propjophcooee) 
0 :5525); 0 with toluene (1 .'7405) 4- AlCbia CS- gires (yields: 00% c (51), 50^ (52)) (35) 
ethyl p-t©lyl ketone IBefl. 511-317, VI Ij-{ 170)1, b-p. 2S$-239*; for analogous reactions ri 
C with ©-xylene (1:7430) {54}, S-methylonphthalene (1:7605) {55>, anthracene (1:7055) 
(56), pbeniiftthrenc (1:7240) (57), or acennphthene (1:7225) (oS) sec indie, refit for 
analogous reactions of C with hcterocvdic systems, e.g., 0 4* £-nitrofuran 4- TiCU (59) er 
C 4- thiophene 4- P»Os at 210° far 10-12 hrx. (GO), see indie, refs.) 

(0 with ales, reacts normally yielding corresp. esters: e.g., £ with McOH yields methyl 
propionate (1 : 30201, 0 with EtOH yields ethyl propionate (1 :3070), etc.; for use of Mg 
in reaction of C with tertiary ales., e g., 0 4- fcr-butyl ale. (1:6140) 4- Mg giving (6S^ 
yield (61)) ftr-butyl propionate, b.p. 115-116.5° (61), or C 4* fcr-amyl ale. (1:61(0) 4* 
Mg giving (75% yield (61)) /re-amyl propionate, b-p. 355-156° at 710 ram. (61), see indie, 
refs.) 

{£ with phenols gives the co-rresp. phenol esters: e.g., C with phenol gives (62) phenyl 
propionate (1:3006). etc.; note, however, that these phenol esters on htg. with AlCli ih 
appropriate solvents, especially nitrobenrenc, undergo the Fries rearr. yielding ©• and p* 
propiophenols; this complete sequence is often carried through without isolation of tbs 
intermediate ester, e.g., for £ 4- phenol 4- Aids giving directly o-hydroxypropiophecene 
{Beil VIII-102, VIHi»(54“){ <50^. yield) and p-hydroxypropiophenonc (BeQ. XT JZ-lfS 
(25% yield) see (63); for key refs, on direct rearr. of phenyl propionate to these products 
soo (64) (65); scores of analogous eases with other phenols or their ethers cannot be included 
here.) 

[0 with certain hydroxy-nro-compounds in dry ether yields addn. cpds. usually (but 
not. always) of 1 : 1 type: e.g., £ with p-hydroxy-axobenrene {Beil. XYI-96, XYIf (733)1 
m.p. 152°, in dry ether on stdg. at room temp. ppts. 1 : 1 cpd., m.p> 162° (66) ; for numerous 
analogous cares using homologous bydroxy-oxo cpd?. sec (66).) 

C hydrolyses with aq. yielding propionic acid (1 : 1025); for the amide, anilide, p-toluidide, 
and other derivs. eorresp. to O see under propionic add (I ; 1025). 


8:7170 (I) Kochi, Itcrube, J. An. Chm Soc. 53, HIS <2937)- (2) John, Beet*. J- pnsR. CJ»- 
(2)148,344(1935). (3) SeatinS, Bull. *<«. chin. (2) 11, 470 (1S69). (4) Bardan, £w2- **• 

(4) 49, 1427 (1931). (5) Martin. Pwtiagton. J. Chm See. IMS, 162. (6) Kohlrsuseh Fed- 
erate, Z . ph^si*. Chen. B-T>. <1933). (7) BrOhl. Ann. 203, 14-15 (ISSO). <S) 

j. Am. Chen. Sec. 60, 1326 (1035). (9) Timmermans, Mataar, Bull, eor- eAi«. Btlj. 28, -lo 
(1931b (10) Walden. Z. rAysii. Chen. 53, 222 (1906). ... „ . 

. (U) Clark, BeU. Trow. /Joy. Sec, Can. <3) 27, III 97-103 (1933). (12) Fourncau. 

Ba& sx. chin. (4) 48, 1236-123S (2925). (23) Fiem-David, Kuster. Btit. Chm. Attain** 
(1939). (14) linncmans. Ann. US, 255-257 (1565). (15) Michael, Err. 84, 4046-4051 Jl&W- 
(16) Asch&n, Bee. SI, 2346 (1S95). (17) Chm. Fabrik vtsnn. TT«l«-ter-Mccr, Gcr. SS*j0»* 
March 11. 2922: Cm/. 1922, TV 255. (IS) Henle. Schirm (to M. L. B.). Gcr. 397.311. Jub’ L 
1924; French 565,331 , March 22. 1924; Cen!. 1S24. II 1401-1402. (19) Read, J. An. Cferu W- 
*4, 1731 (1922). (20) Montonna, J. An, Chen. See. 49, 2115 (1927). 

(21) Colson. Cmpt. rmd. 121. 1155 OS95). (22) Stcltnssrm. French 7S3.075. Aug- ’■ 

Cmi. 1935, U 5301. (23) Kmter, Z. Chm. ISO, P-IO (1923). (24> Herteh Be»J 

Z. jAy«fc. Chen. B-27, 310-311 (1931). {25} Kharasch, Brown. J. An. Chen. Soc. S7> 

(1646). (26) Wolffcastein, BtAle, Ger. 41, 735 (190$). {27} As&aa. Ber. 45, ISIS-1919 
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(5H> A*ehan, Jin, id, 2163 (1913). {29} Xharawh. Hobbs Jf. Org C hen. 6, 700-712 (1011), 
(TO) Awlerliftl. Oatz t)nm. Ua!. 25, 11 132-133 (1895). 

(11 1 Whiter. J. Chem. Soe. 1SZG, HC2. {12) Mallhc, Comp*- rent/. ISO, 1112 (1P25). (33) 
Andrrlinl, Gou. rhim. tied. 15, tt 4b, 129 (1W5). {30 Petrov. Hodova. J. Gen. C hem. ) 

10, 973-076 <V>\0), C-A 33. 2167 (1041). (33) Gilman. PolberffiJI, Parker, lire, trot cAtm. <S 
7J0 {1929), (16) Gilman, Nelson, Htc tear, c&tm 55, 52S-53Q (1936), (37) OddA. Acuta. 
Gan. t him Mol. M, 1033 (1935); Cent. IMS, I 3832. C-A. 30, 4857 (1936). (3S) OddO. Ituffia, 
Gats. cAm. Mat. 6?, HI (1937). Cent m*, 1 I5M. C A 32. 1697 (1W3). (39) Oddo. Jfnsrftffia, 
Gazt (him. Mat Cl, 1090 (1932); Cent 1937, I 2913. (10) Spassow. #cr. 70. 23S3-23M (1037). 

(11) Hamonet. Butt. *oe, <A*m. (2) 50, 356-357 (J8S8) (42} WedcUnd, Ann. 333, 250. 254 

{1002). (13) Hamonet, Dull toe. chtm. (3) Z, 335-338 (1889) (ll) Krnjemovic. tier. 62, 
47&-&81 (1929) (45) Wedekind, Uani**enmnn, Her. 41, 2209-2302 (190b). (46) Kenner, 

fttlhuit, /tar. Cl, 17 (1930). (47) Schoeffer, 2Qllner (to SehcnnR-Kahlbcuira A.G.), U-S. 1,737- 
293, Nov. 26. 19*9. Cent 1030. It 1133, ttnt. 282.412. Fob 15. 102», Cent. 1920, i 143. (4S) 
Cotance, Mostafavt, Hull «oc chxm (5) 6, 335-312. 312-35-1 (1039) (19) Colony, EKruiuc, 

Jiutt. hk. eh am (5) 7, 459— 16S <!&»). {50} Paraph, Sehnudt. Her. 19, 2890 (1886). 

(51) Bandiet, Hull toe- thim. (4) 45, 2M (1929). (52) Willgcrodv llaiubrtx-ht. J. prakt, Chen. 
(2) HI, 70 (1910). (S3) KIrrc*, Her 35, 2252 (1902) (61) von Auwvm. 2iefi!cf, Ann. 425, 260 

(1921), (55) Haworth, Holwu. J. Chtm. Soc 1932, 2219 {56} JO, Unt. 289.585, May 24, 

19. N; Cent. 1028. 11 1036 (57) Ilachmann. Struve. J Am Chem Hoc SI, 1659 (1036). (58) 

Mtweir, Hocemki. Chem. II, 415-125 (1031), Cent 1931, 11 570. C.A. 20, 2975 
(1942). (59) Oilman, IlUrtner. Callaway. Turek, J. Am. Chrm. Soc 57, 908 (1935). {60} 
Suinkopf, Midbart, Ann 424, 5-9 (1921). 

(61) bpsjwiw. Her. 30. 1028-1020 (1937) (02) Perkin, J Chem Soc 55. 517-518 (1Rs9). 

(63) Twi«, AmarRort. Armlet toe. Mpaft fit $u(«t 21 , 37 -- j7 (1033). C<nl. 1833, 11 372, C-A.ti , 
JC21 (1033), (61) Miller, Jlarlun*. Orff. Syntheses, Cell. Vol. 2 (let t*) ). 543-515 (1013); 13, 
90-02 (1013). (65} von Au«rrd, POU, Noll, Ann. 535, 228-230 ((038) (GO} Hv:hcr. Taurmi'ch. 
[in. Cf, 230-239 <1931). (G7) SeLniitSt. ScWolfw (to IC ) Ger 738.39“’, July 15, 1013; C A- 
»8, 3992(1011). 


3:7173 l-CH1.0ROCUTrr<E-2 ClI 4 -C:=C~CHta C«U»C1 Beil. S.H. 12 
(y-McUiylprojurp) l chloride) 

B.P. 81-81* \\) 

Vale j’H, oil. 

(j’or jitrpn. of C (41% yield) (mm lmtyn-2-oM + PCli in ether are (1} 1 
V in cihet/tcc\one roin. on treatment with K:CQ* -f phenol ruts {57% yield) •y-mcehj 1- 
prujiarKj l pbep>l Gber, b.j». 123-120* nl 25 mm , nj? « 1.3801 (l). 

1:7175 {l) Hurd, Cohen, J. An. Chrm. Soc 53, 1074-1075 (J931) 


Z'.HM CHLOROMETltYL CTHYB ETHER C»1I»OCl BeU. 1 - r»Rl 

CICir.OCsH* Xi-(30l) 


B.p. ai* *1 7C3.1 ram. 

m 

D? 5 - 1.0203 (3) 

»u - J.10,108 (11 

82* 

pj 

1.0127 (1) 

81-83* 

(3) 

Z>i s -* 1.0188 (1) 

n!3 - 1.0S82 (3) (T) 

HO* 

<0 


70-MI* 

(51 (01 




C un*,ntr«8s wer demmpn. at b p. 

U>*r pfr-jrfj. fnan rtfcjl ale. (1:6130) -f Cmx^-mrtbyfrrv ( 1 : 00 ^} -f dr)- |(CJ pee (“J 
(I): Irrjia nh>J ale. 4- (ftftndm -f- llO (42-11% >^rl \ (f,}> Hr (0) ) 
t; in fcUVsrc mill rrsubljr yidlmj; fortru) Htyde (l-.Ol 45}, rthyl air, 

30', i HU. 
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3:711)5 0) Karvonen, Ann Acad. Set. Fennicat. 3-A, No. 7,1-103 (1012); Cen!.1012, II 1229 ;'^ 
C.A. H, 2175 (1920). (2) LiltctBchcM, Arm. 330, 123 (1904).>. !3! Fsrren. Fi/«vCl«rV, 0«ilM4 ,J i 
J. Am. Cham. See. 47, 2121 (1025). (4) IVodcluml, Bcr. 36, 1385 (1003). 1 (5! do Gmpart.'W! 
Gas. chirrs. Hal. 27. II 297 (1897). {6! Forao, J. Sx. Cftrn. Ini, 14, 173-174T (1925). . -( « ” 


3:7200 l-Cm.ORO-2,2-DIMETmTPROPANE CHj CsHuCl ' Beil.T- lli 

(Neopentyl chloride ; L _ Ii-( .BO) 

(er-butylcarbitiyi chloride) ^"4 9 - Ii— v’ 

B.P. F.P. ... .-,-4X 

84.4" at 760 mm. (1! -20“ (1) (4) Z>5 0 - 0.800 (1) ng - 1.4042 (I) - 

83.0“ at 760 mm. (11 0.805(3) ' ' ' 1.1043 (31 i’ 


84.4° at 760 mm. (1) 

83.0° at 750 mm. (1) 

83.5° at 740 m <1> 

83.3-84.5° (2* 

82-83.5° at 734 mm. (3} 
24° at 80 m <4) 


[For prepn. of C (30% yield (3)) from neopentane (tetramethylmcthane) (1 :84&9) 
chlorination in. light at 0° Bee (4) (3) (1). — Cl cannot (1) (5) (contrary to earlier claims (6))’ ; \ 
bo prepared from neopentyl ale. (ler»butylcarbmol) (1:5812) even with SOClj + pyridine i-v 
U3W - 

C is stable for long periods of time even at 200° (I). — 0 is extraordinarily, unrcactive ^ 
giving none of the ordinary alkyl halide rcactns. except the formn. of the corresponding - j 
Grignard reagent- ' ‘/t* -*A‘ 

0 in dil. ether soln. reacts elowly with Mg giving (1) (00% yield (8)) neopentyl MgCl.' x> 
(For reaetn. of R.Mg.Cl with CO 2 see _ * <'*%• .ffy 

(For reactns. of C with CftH» -f AlCb (2), or with metallic Na (10), or wilh'NaPr <11? * 
see indie. refB.) • 

0 is unchanged after htg. 20 hre. at 100° with ale. KOH (1) or htg. with CuCN at 
in a s.t. for 200 hre. (1) or after treatment with KI in acetone (l) or after 0 hre. refluring'; 
with 6% Na/Hg (11). '* n* 


@ tcr-Butylacetanillde 03^9-dimethyl-n-butyranilide) : m.p. 331® (1), 130-131*' (3), ij; 

120-130° (3). (From R.MgCl by reaetn. with phenyl isocyanate (1).J ’* 1 '/’’V'j 

<g Neopentyl mercuric chloride: m.p. 117-118° (3), 116.5-117® (1). (From RMgCl 
with HgCli (1) (3) in dry ether (90% yield (3)).j [For reaetn. of R.MgCl witli di-p-. 
tolylmereury giving di-neopentylmercury, b.p. 67-69® at 3 mm., m.p. 31-33°, see (9)-} 
(For reaetn. of RHgCl with KBr giving 82% yield neopcntyl bromide, b.p. 104 ^° at /; 
732 mm., or with lj giving 92% yield neopentyl iodide, b.p. 70° at 100 mm., see (3).} * * ‘ j 

3:7200 (1) Whitmore, Fleming, J. Am. Chem . Soc. 55, 4161-4102 (1933). (2) Pines, ScJuoerlinfc',,') 
Ipatieff, J. Am. Chan. Soc. 62. 2901-2902 (1939). (3) Whitmore. Wiitfe, Popkio, J. Am. Chm. ‘ * 
Soc. 61, 1686-1590 (1939). (4) Fleming, Whitmore. J. Am. Chem. Soc-. 54, 3460-3461 (1032). y 
(5) Whitmore, Rothroek, J. Am Chem. Soc. 54, 3431-3435 (1032). (6) Tissier, Ann. chim. I® s,\< 
29, 344 (1893). (7) Richard, Ann. chim. (8) 21, 341-342 (1910). (8) Whitmore. Wittls, Herd- s 
man, J. Am. Chem. Soc. 61, 1586-1580 (1039). (9) Whitmore, Rohr maun, J. Am. Chart. S°c. 

61, 1591-1692 (1939). (10) Whitmore. Popkin. Bernstein, Wilkins, J. Am. Chem. Soc. »/*£ 
124-127 (1941). J 'J; 

(11) Whitmore, Zook, J. Am. Chem. Soc. Ci, 1783-1785 (1042). (12) Bush, J. Am. Chem. 80 c. •/- . 
61, 965 (1939). (13) Whitmore, Karnati, J. Am. Chem. Soc. 60, 2534 (1038). , / * '// 
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3:7205 l-CKLOROBUTENE-2 CHs CH— CH.CHjCl 

{Crotonyl chloride, 

« -cWoro-5-bu tylene , 7-roethylallyl chloride) 


CiHjCl Beil. I - 205 

It— 

X 2 -<176) 


B.P. 84° 
84-85° 
83 . 8 ° 
83° 

80° 


at 760 mm. (I) 

m 

(3} 
(7> 
(4) 


45.6- 45.7° at 191 mm. {5) 

43.7- 44.0° at 177 mm. (5) 

at 38 mm. (6) 


Df * 0.0340 (3) nf? 
0.931G (?) 


1.4350 (1) (2) (17) 
1.4361 (5) 

1.4352 (7) 

1.4356 (3) 

1.4350 (6) 


Because of the close interrelationship of C with the isomeric 3-chlorobutene-l (3:7090) 
gome confusion exists regarding the nomenclature. The compound here described (l* 
chloTobulene-2) is by some authors designated as crotyl chloride; this name, however, is 
better reserved for the equilibrium mixture of l-chlorobutenc-2 and 3-chlorobutene-l as 
indicated by (7). 

Pure C (in the absence of catalysts) is quite stable (I ) and may be kept at room tempera- 
ture as long as a year (5) without significant increase in n}?. However, ia the presence of 
FeClj, II Cl, or CuCl* 4- HC1, C is in part isomenzed to 3-ehlorobutene-l and an equilibrium 
mist, is formed. The composition of this equilibrium mud. depends upon the temperature, 
catalyst, and other factors. E g., with FeClj the equilibrium mixt, cents. 50% 0; with 
l mole HCf it conts. 75% C. Although the two compounds can easily be separated by 
careful fractional distillation (5) yet consideration must always be given to the possible 
formation during chem. reaction of the derivatives of the other isomer. The refractive 
index of mixts, of l-chtorobutcne-2 and 3-chlorobutene-l is a linear function of the com- 
position (I). Although cts and Irons stereoisomers of C are possible, no record of their 
isolation has been published. 

(For the prepn. of a mixt. of C -f 3~chlorobutene-l from butadiene-1,3 + HCt see (1) 
(7) (5) (9); for prepn. of C from crotonyl alcohol with PCIj -p pyridine see (3) (6), with 
11C1 + CujCb see (1), with cone. HCl see (5) J 

C passed over soda-lime in an iron furnace at 530-550° yields (11) butadiene-1, 3. {Use 
in prepn. of 1,2,3, 4-tetrahromobutacc (ll).J 

(For study of reactivity of C with KX soln. at 20° or NaOEt boIo. at 20° and 50° sec (3); 
for reaction with Mg, Zn, etc., see (12); for use m formn. of cellulose ethers see (13); for 
study of hydrolysis of C under various conditions see (16); for behavior of C with cuprous 
cyanide see (17) ) 


Crotonyl 3,6-dmUrobenzoate: cryst. from ale., m.p. 54"* (9). (This cpd. has never 

been reported from C but only (cf., however <I5j ) from the corresp. bromide via reaction 
with silver 3,5-dmitroben2oate in ether (9); it ss possible that the material of m.p. 54° 
represents a mixt. of the two esters corresponding to crotonyl bromide and the isomeric 
3-bromobutene-l since from the former a 3,5-dimtrobcnzoaU;, m.p. 51°, 56-51° (15), 
and from the latter a 3,5-dinitrobenzoatc, m.p 59°, have been reported (14). 

3:?2&5 (1) Kharawh, Kritchenky, Mayo, J- Qtq. Chem. 2, 494-490 (1935). (2) Baudrengfeien, 
Bull toe, chim. Bclg. 31 , IGS (1922) (3) Tomele, Ott, Marple, Hearee, Ind. Eng. Chem. 33 , 

118-119 (1941). (4) Ganguly. J ■ Indian Chem. Sac. 13 , 584 (1930). (5) Roberts, Young. 
Vunslcin. J, 4«t Chem Soc. M, 2103 (1942) (6) Bohme. Ber. 71, 2378-2379 (1938). (7) 

llenne, Chanan. Turk, J. Am Chem. Soc 63 , 3474-317G (1911) (Sj Dyfcstra (to du Pont). 
»•» 2,123.591, July 12, 1938; Cent- 1933 . H 2810, C4- 32 , 9096 (1938). <9> Voigt, J. praU. 
Chem. (2) 151 , 310 (1938), ( 10} Charon, Ann. <Am <7) 17, 228-230 (1S99). 
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. (11) Jacobson, J. Am. Chem. Soc. 54, 2540 (1032). (12) Young, Eisner, J. Am. Chem. Soc. 
63, 2113-2115 (1041)- (13) Hahn (to du Pont), U.S. 2,082,797, June [8, 1937; Cent. 1937, If 

3838; C.A. 31, 5577 (1937)- " ' - .... 

Kenner, J. Chem. Soc . 1935, 

(17) Lane, Fentress, Sberwoc 


3; 7210 l-CHLOROBUTADIENE-1,3 Cl C&Cl BeU. S.N. 12 

h.c=ch— ch^h 

B.P. 85° (1) D]l = 0.0601(2) ' n?? -1.470 (3) 

CS° (2) nj? a 1.4733 (2) 

(For prepn. of C from either 1,2-dichlorobutene-S (3:5350) or 1 ,4-dichlo rob utene-2 
(3:5725) by htg. with 2 pt3. powdered KOH to about 90° Bee (1) (3),* from solid 1,1, 2,3,4- 
pcntachJorobutane (3:0750) in 80% yield (2) or from liq. diastereoisomer (3 : 906S) in 60% 
yield (2) with Zn dust in ale. see (2).] 

0 on fitdg. (1) (2) polymerizes to a dark resinous mass (4). 

3:7210 (1) Muskat, Nortbrup. J. Am. Chem. Soc. 52, 4054-4055 (1930). (2) Prins, liec. trav. 
chim. 56, 119-125 (1937). (3) Muskat (to du Pont), U.S. 2,038,693, Apr. 28. 1936; Cent. 1936. 
II 3359; C.A. 30, 3912 (1936). (4) I. G. Farbenindustrie. French 769,472. Aug. 27, 1934; Cent. 
1935, I 19-16. 


3:7212 CHLOROACETALDEHYDE CHr-CHO QHjOCl 

ii 

B.P. 85-80° (1) 

85.0-85.5“ cor, at 748 mm. (2) 

84.5-85° at 759 tnm. (3) 


Beil. I - CIO 
Ij-(327) 
I 2 -(C75) 


Colorless liq. with sharp and penetrating odor; vigorously attacks mucous membrane. 

C with aq. forms (2) a crystn. hemihydrate, C.^HjO; this docs not have a sharp m.p. but 
about 43-50° begins tD liquefy and on further htg. yields 0 , whose vapor may be dried by 
passing over onbydr. CuSO< (2) (3); this hemihydrato is sol. in aq. from which it 'may be 
recovered by evaporation in a stream of dry C0 2 ; it is also sol. in ale. or ether, eepg. un- 
changed on evnpn. of solvent (2) (for prepn. (60% yield) from glycerol a-monochlorohydrin 
(3 : 90^8) by oxidn. with HIO4 see (40)). ■ — C also forms (4) with EtOH a liq. chloroacetaidc* 
hyde cthylalcoholate (chloroacetaldehydo ethyl-hcmi-acetal), but in excess ale. on pro- 
tracted stdg. at room temp. (4) this is converted to chloroacetaldehydo diethylacetal 
(3:8228), or on treatment with dry HCI yields (4) a,£-dtchIoroethyI ethyl ether (3:5040). 

{For prepn. of 0 from its crystn. irimer (3:2300) by distn. at ord. press, see (2) (5) (6); 
from chloroacctaldehyde diethylacetal (3:8228) by htg. at 150° in CO2 with anbydr. oxalic 
acid (2), AcOH (2), or dil. H2SO4 (2) (7) see indie, refs.; from chloroacetaldehyde etbyl- 
aleoholatc (see above) by htg. with anhydr. oxalic acid at 150° (90% yield) see (8) (note 
that the actn. of CI2 on paraldehyde (1:0170) gives acc. to conditions either C (9) or 
a,a,f?-tric}doro-n-bu t jTaldehyde (butylchloral) (3:5910) (10) (11))-) 

{For prepn. of C from vinyl chloride (3:7010) with Cl 2 4- aq. in the dark at 35° see (12) 
(13) (14) (15); from methylene dichloride (3:5020) with formaldehyde + SQzCh at 300 
with cat. see (16); from <*,/?-dichlaroethyl ethyl ether (3:5640) with cone. H2SO4 see (17), 
from a^-dichloroethyl acetate on distn. with a little ZnClj (acetyl chloride also formed) 
(18) or from «g3-di ehl oroethyl benzoate similarly (benzoyl chlorido also being formed) (19) 
or from a^-dichloroethyl laurate (lauroyl chloride also being formed) (19) see indie. rcfa.J 
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{For formn. of C from Eodiura 0,0-dicbloro-a-hyiIroxypropionate on boiig. with aq. see 
(20); from B-chloroethyUdcnenhurethaiie on wanning with dil. HC1 see {21)5 from acetalde- 
hyde (1:0100) with ethyl hypochlorite followed by distn. with anhydr. oxalic acid sec (22); 
from chloroacetaldehyde-sulfonic acid (Beil. Is- (818)) by treatment with steam in 60% 
HjSO-t (23) or by htg. with 80% BjSO* {24) see mdic. refs.) 
d gives positive fuchsm-aldebyde test {1). — C reduces NBtOR/AgNOj on warming {2}. 
C does not oxidize in the air {2) but is oxidized by cone, HNO* (2) (20) or by AgOH (20) 
or by dil. H2O2 (25) to ehloroacetic acid (3:1370), — C on treatment as directed (26) with 
halogen magnesium alcobolate {e.g., EtOMgCl) is reduced to B-cbloroethanol (3:5552). 

0 onstdg. m s.t. is rapidly converted to an amorphous polymer {2); 0 (or its hemihydrate) 
on shaking with K vol. co ^ coac - HsSO^ yields (1) a cryst. trimer, 2,4, 0-tris- (chloromethyl )~ 
tnoxane-1,3,5 (3:2300), ra.p. 87-87.5°, which on distn. at ord. press, depolynieriaes to d» 
The hemihydrate of C htd. alone or in pres, of a few drops of cone. H 2 SO< condenses 
with itself yielding (27) (28) «,-ydichlorocrotonaldchyde [Beil. 1-731, Ir(789)J. 

{0 wanned with EtOH (4) or the ethylalcoholate of 0 m EtOH treated with dry HCi 
gas (8) yields chloroacetaldehyde diethylacetal (3:8228), b.p. 157*, and in the latter case 
also (4) a.^’dichloroethyl ethyl ether (3:5640).) 

[C with KCN yields (29) (7) an oily prod, (cyanohydrin?) which by hydrolysis with HCI 
gives e-cbiorolaclic acid (Bed. 111-286, HWU6J, 10^(209)) + AcOH, C + NaCN-f 
BzCl Jidda (30) tt-beuzoxy-^-chloroIactooitriic ; note, however, that C boiled with ale. 
KCN yields (31) EtOAe, or with aq. KCN yields (31) AcOH.) 

{For behavior of C with AcCl (2), Ac^O (32), see mdic. refs.; 0 with ethyl diazoacetate 
yields (3) ethyl y-chloroacetoacetate <3:6375); 6 with EtMgBr in ether yields (6) l-chloro- 
butanol-2 (3:8025); 0 with nilromethane aa directed (33) yidd3 I-cfaIoro-3-mtropropanol-2, 
with mtroethane, l-<hloro~3-iutrobutano!-2; £’ with thiofonnamide (35) or C + formamide 
+ P 2 S s (34) yields thiazolc [Beil. XXVH-15, XXVIIi-(207){, m.p. 116°.) 


Chloroacetaldoxime: lachrymatory oil dec. on distn, at 10 mm. (36). (From 0 

with 4 moles NHjOH.HCI (36). j 

0 Chloroacetaldehyde semicar bazone: ndls. from ale., m.p. 148° (37), 134-135° dec. 
(38), 134° (40). [From C + scmicarbazide hydrochloride + NaOAc (37).] 

Chloroacetaldehyde dimethone; unreported. [Note that G with warm ale. sotn. 

of “ dimethone ” (“ dimedone ”) (diiaethyldihydroresorcinol) not only condenses 
normally but also loses HCI yielding (39) same prod., m.p. 227° u c., 237.5* cor. (39), 
as obtd. from hydro tyscetafdehyde.] 


3:7212 (J) Jones, Williams, /. Chem. Soc. 1934, 834. (2) Natterer, Monalsh. 3, 442-464 (1882). 
(3) SchlottcrbecV, Brr. 43. 2570-2571 (1909). (4> N niter er. Monaish 5, 494-499 (1884). (5) 
Spilth, MonolsK. 30, 6-7 (1915). (0) Helferich, Siwiidel, Bcr.St, 2634-2635 (1921). (7) Frank. 
Ann. 200, 339-344 (18S0). (8) Fritsch, Schumacher, Ann. 279, 307-30S (1894) . (9) Freundlcr. 
Bull toe. chtm (4) 1 , 70 (1007). {10} Kramer, Firmer, Ber. 3, 3S5 (IS70) ; Ann. 15$, 41-42 (1871)! 

(11) Tinner, An?», 179, 26 (1875), (12) Ernst, Lange (to I.G.), U S. 1,806,285, May 19, 1031 • 
Cent, mi, II 1 032; C A. 25. 3671 (1931) ; Brit. 299,319, Oct. 22, 1937; Cent. 1930, 1 129: C.A. 23 
3235 -{1929), Ger. 496,062. Oct. 23. 1927; Cent. 1939, 1 3722; C-A. 24, 325 1 (1030) ; French 602 3R1 
Aur 6, 1929; Cent 1930. 1 129, (13) Brit. 299,722, Oct. 28. 1927; C.A. 23, 3479 (1929), '{14} 
N. V, do Bataafschc Petroleum Maatschappu,. French 787,529, Sept. 24, 1935; Cmt. 1936 II 
2227; C.A 30, 1067 (1930). (15) Groll, Hcarno (to Shell Development Co.), U.S. 2 060 303 
Nov. 10. 1936; Cent. 1937, 1 4155; CA, 31. 419 (1937)- (16) Frohhch, Wiezcvich (to Standard 
Oil Development Co), U.B. 2,(112.303, May 26, 1936; Cent- 1936, II 3193; C.A. 30 4S71 (wv.l • 
Ger. 629,897; May 26, 1936; Cent. 1936, t£ 2448; CA. SO, 6000 (1936). {17} Jacobsen, Ber t 
218 (IS71). (IS) Soc. ties Urines Chimiques Rbone-Poulonc, Brit. 329,721 Junn 19 min! 
Cent. 1936, II 1611; C.A. 24. 5767 (1930). (19) Soc. des Urines Cheques 
Ger. 527,674, June 22. 1031; Cent. 1931, II 1350. (20) Itew*. Ann. 257, 331-330 flS9G> 

(21) HouUn, J. TrmkL Chm , (2) 105, 15 <1923). (22) Goldschmidt, Entires, Djxsch, J3rr. 59, 
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576-577 (1925). {23} Lepmise, Bull. soc. ehim. Belg. 34. 141-142 (1925). {24} Chem. Fabrik 
Weiler-ter-Mecr. Ger. 362,744. Oct. 31. 1922; Cent. 1923, II 1246. {25} Filachione, J. Am. 
Chan. Soc. 61, 1706 (1939). (26} I.G.. Brit. 3S4.15C, Dec. 22. 1932; Cent. 1933, I 1351. {27} 
Natterer, Monalsh. 4, 639-543 (1883). {28} Lespieau, Bull. soc. chim. (4) 43, 200-201 (1928). 
{29} Glinsky, Bcr. 6, 1256-1257 (1873). {30} MacCorquodale, Johnson, Rec. Iran. chim. 51, 
486 (1932). 

{31} Chattaway, Irving, J. Chem. Soc. 1929, 1043. {32} Spath, Monatsh. 36, 36 (1915). {33} 
I. G. French 804, 5S9. Oct. 27, 1936; Cent. 1937, I 1791; C.A. 31, 3505 (1937). {34} Hromatka 
(to E. Merck). Ger. 670,131, Jan. 12, 1939; Cc«f. 1939, I 2296; C A. 33, 2909 (1939). {35} 
Wills tatter, Wirth, Ber. 42, 191S (1909). {36} Meister, Ber. 40, 3442 (1907). (37} Blaise, Bull, 
soc. chim. (4) 15, 671-672 (1914). {38} Kling, Bull. soc. chim. (4) 5, 415 (1909). {39} Vorlander, 
Z. anal. Chem. 77, 254-255 (1929). (40} Hatch, Alexander, J. Am. Chem. Soc. 67, 6S8 (1945). 


3:7215 d,M-CHLORO-3-METHYLBUTENE-l C 5 H 9 C1 

(d,I-4-Chloro-2-methylbutene-3) Cl CH3 

H<!j=CH — k — CH3 

B.P. 85-87° {1} 

91-9G° (2) 


Beil. I - 214 

It— 

I 2 - 


IFor prepn. of C from 4,4-dichloro-2-methylbutane (3:78S5) with ale. KOH see {1}; 
from 3,4-dichloro-2-methylbutane (3:8075) with ale. NaOH see {2} (note, however, that 
the latter process very probably leads to a mixt. of C with other prods.).] 


3:7215 {1} Bruylants, Ber. 8, 413-414 (1875). {2} Kondakow, Ber. 21 Referate, 439 (1888). 


3:7220 


2-CHLORO-2-METHYLBUTANE 
(fer-Amyl chloride; 
dimethyl-ethyl-carbinyl chloride) 


C5H11CI 

CH3 

CH3.CH2 — d) — CH3 

il 


Beil. I - 134 
Ii-( 46) 
la-(lOO) 


BJ>. 

86 ° {!} { 2 } { 11 } 

86.0- 86.1° {3} 

85.65° at 760 mm. (4) 
85.4-85.G 8 at 762 mm. {5} 
84.5° at 769 mm. {2S} 

83.0- 84.5“ at 744 mm. {6} 

51° at 238 mm. {7} 

37-38° at 160 mm. {8} 


FJ. 



-73.7° {9} 

Dj° = 0.8658 

(5) 

-72.7° {4} 

0.8650 

(28) 

M.P. 



-73.3° {9} 

Z>I 3 ’ 5 = 0.86989 {10} 


n|>° - 1.4058 (5) 

1.40530 (28) 
1.4055 (7) 


ni> ,! -= 1.4082 (10) 


G with aq. forms binary const.-boilg. mist., b.p. 76® (2); C with aq. + trr-nmyl 'ale. 
(1 : 6160) forms a ternary const.-boilg. mixt. {2). 

]For prepn. of C from ler-amyl ale. (1:6160) with HC1 gas see {11}; with cone. HC1 
(yield: 93-9S% (12), 05% (13)) see (12) (13); with PCI, (41% yield (6)) or PCI, + ZnCI, 
(93% yield (14)) see (0) (14); with PC1 5 (80% yield (14)) see (I) (14); with SOC), (yield: 
99% (14), 41% (0)) see (14) (0); with acetyl chloride see (6); with osaly! chloride (3:5000) 
(yield 18% (6)) see (15) (6); with diphosgene (3:5515) see (10); with p-nilrobenzoyl 
chloride see {17}.] 

[For prepn. of C from isopropyl-methyl-carbinol (2-methylbutanol-3) (1:6170) by 
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rearr. with cone. HQ 4- ZnO: (80% yield (7)), or with IICI on long stdg. (97% yield {?)), 
or with PCU (76% yield (7», or with. S0C1- 4- pyridine (73% yield (7)) sec (7}.] 

(For prepn. of G from trimethyJethytene (2-methylbuteno-2) (1:8220) by addo. of 
HC1 sec (18) (10) (20) ; from isopropylethylene (3-methylbutcne-i) (1:8200) 6ee (5).] 

{For formn of C from 2-methyIbutanc (isopentane) (1:8500) by shaking 2 min. with 
diisobutylene hydrochloride (3:8113) 4- AlClj see (29}.) 

c very rapidly kv'cs HQ by botlg. aq , e g., 8S.6% m 15 min., 94.9% in 30 min., 95.4% 
m GO mm. (7) Note that hydrolysis with hoi nq or aq. Na^COj gives exclusively olefins 
(20} (6) but that with cold aq. or cold aq. NaOH some fcr-nmyl ale. (1 ;6I60) is also formed 
(20), although the litter may result from hydration of the olefin. {For further studies of 
hydrolysis of C see (2) (0) (20) (21} (22) 1 

C on passing over BaCJ 2 4- soda-lime at 359-4 D0 B C gives (85% yield {5}) it mixture of 
trimcthylcthylcne (2-mcthyUmlene-2) (1:8220) 4- unsym.-ethyl-mcthyl-cthylene (2- 
mcthylbutcno-1) (1:8210). 

C with Mg in dry ether gives (yield: 73 6% (23), 3S% (26)) ItMgCl; this with COj 
gives (60% yield (13)) dimcfhyl-cthyl-acetic acid (1 : 1113) q.v. (see also derivatives below). 
C with Ag 3,5-dinitrobcnzoate docs not (21) yield expected tar-amyl 3,5-dinitrobcnzoatc 
i g> Dlmethyl-ethyl-acetanilide: m.p 99-91° u.c. (25), 92° cor. (26), 91.4° (27). {From 
HMgQ 4* phenyl isocyanate (25) (2C).J {Note that this same product results by 
rearr , however, from simitar treatment of the ItMgCl cpds. from 3-chlor-2-methyl- 
butnne (3 7275) q.v.) 

<0 Dimethyl-ethyl-acet^-toluidide: m.p. 83.0-83 5° ue. (25), 83.3° (27). {From 
RMgCi 4- p-tolyj isoej-anate (25) ) 

<g> Dimethyl-etbyl'acet^i-oaphthalide: m.p. 137-138° uc. (25). {From IlMgQ + 
a-naphthji isocyanate (25}.j 

3:7220 (1) Wyschnegradsky. Ann. 190, 330 (1877)- (2) Ayres. Ind. Eng Chem . 21, 8094)91 
(1929) (3) Brearley, Kiatiakowsky, Stauffer, J . Am. Chem Soe 5S, 41-46 (1036). (4) Tim- 

mermans, Hull toe chim Brig 30, CC (1021), (5) Leendertsc, Tulleners. Waterman, Rtc. trav. 
ch\m. 52. 521-524 (1933) (6) French, Schaefer, J Am Chem Soc 57, 1576-1678 <1935). (7) 
Whitmore, Johnston, j. Am. Chem. Soc. CO, 2265-22GG (1938). {») Simons, Fleming. Whitmore. 
» isnaevr. J. Am. Chem Soc. 60, 2207-2260 (1938). (9) Turkeneh, Smyth, J. Am. Chem. Soc. 
M, 737 (1912). (10) Jahn, MOllcr, Z phyeih Chem 13, 385 (1891). 

(11) Brocket. Ann thim G) 10. 3M (1897). (12) Norris, Watt. Thomas, /. Am. Chem. Soc. 
38, 1076 (1910). (13) Corson, Thomas. Waugh, J. Am Chem Soc. 51, 1950 (1029). (14) 
Clark, Straight, Tran* Roy. Soc. Can. (3) 23, III 77-89 (1029). (15) Adams, Weeks, J. Am. Chem. 
Soc. 38, 2518-2519 (WIG). (ICJ S'cLtaxujv, Mcfiu'fcow, J pml( Chem <2)127,216-217(1030). 
(17) Meiranheimer. Ann. 442, 202 0925). (18) Michael. ZeiiUer. Ann. 383, 2G9-270 (1011). 
(IP) A » than. Her. 51, 1391-1300 (1918). (20) Woodburn, Whitmore, J. Am. Chrm. Soc. 50, 
1394 ~ 1395 (1034). 

(21) Hughes, J. Am Chem. Soc. 57. 708-709 (1935). (22) Hughes, McNulty. J. Chem. Soc. 
1937, 1283-1291. (23) Whitmore. Badcrtraher. J. Am. Chrm. Soc. 55, 1562 (1033). (24) 
Trans. Chu. A ’all. Central Unm. (Xankino). So. Kept., Ser. A-l. No 2. 5-7 (1931); C.A 26. 2118 
(1932); Cent. 1938, 1 669. (23) Underwood, Gate. J. Am. Chem. Soc. 56, 2110 (1034). (26) 
Schwarts, Johnson. J. Am. Chem. Soe. 53. 1065 (1031). (27) Hotnraelen, Boil. toe. ehim. Bela. 
42, 249 (1033) {2*4 Vogel. J. Chem. So c. 1913. 638, 640. (29) Bartlett, Condon. Schneider, 

J. Am. Chem. Soc 66, 1537 (1044). 


3:7235 4-CHLOItOBUTAUlEHE-l^ 


Il-i— Cl 


c*H»a 


:iI«A>=CH: 


BdL S.N. 12 


B.P. 88° (1) 

C wpmwnfe the initial step in the formn. of 3*!iW«itad!cnM,3 (" Chloroprrce ") 
(3;7 Un 0) by ndtln. of aq. IlCl (l) fJ} to viny (acetylene; under certain conditions <5 cart 
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be isolated as the major reactn. product, but it readily undergoes isomerization to “ Chloro- 
prene ” especially in the presence of certain salts, e.g., CuCl (3). When sufficient HQ is 
present the reactn. proceeds further {1} with formn. of 2,4-dichlorobutene-2 (3:5550). 

0 shaken with 3 pts. 1S% HG1 contg. CuCl for 16 hrs. at 20® gives (4) (3) (2) butadiene- 
1,3 (“ Chloroprene ”) (3:70S0), the rest being chloroprene polymer. — C with 3% dry 
FeCIs spontaneously evolves heat and yields (4) chloroprene (3: ?0$0). 

C stirred with aq. Na;COj at 60-90° for 15 bis. gives (10) (50% yield (4)) 4-hydroxy- 
butadiene-1,2, colorless lachrymatory, strongly vesicant liq. with sharp pungent odor, 
misc. aq. and org. solvents, b.p. 126-123° at 756 mm., 6S-70® at 53 mm-, Dj 0 = 0.9164, 
r.f? = 1.4759. [This prod, on cat. hydrogenation gives (4) butanol-1 (1:61S0) but is 
unaffected by refluxing with ale. NaOEt, 25% aq. H*SOt, or 2% aq. II Cl; for many other 
reactns. and derivatives see (4) (10).] 

C in S0% ale. ox in acetone with Nal, stood for 3 hrs. then diluted with aq., gives (46% 
yield (4)) 4-iodobutadiene-l,2, b.p. 43-45° at 3S mm., Dj? = 1.7129, of? — 15709 (4), 
which on htg. at 125-130° polymerizes vigorously to iodoprenc. — C with ale. NaCN 
yields (5) 4-cyan obutadiene-1 ,3 05-vinylacrylonitrile), b.p. 135-13S® at 760 mm, 65-6S® 
at 5S mm., 4S-50° at 2S ran, />i° — 05644, n|> = 1.4SS0 (5). - — C with liq. NHj at — 40 
to —50° yields (6) (7) fm-(butadien-l,2-yl-4)ainine (for extension to many other anuses 
see_{7)). 

C added drop wise to 3 vcls. cone. HtSO* at —5° to 4-3°, then poured onto ice, yields (1) 
4-chlorobutanone-2 (3:7640), b.p. 120-122° at 760 ran. (1). 

C with Cl; yields (S) (9) mixt- of 2,3,4-trichlorobutene-l (3:9064) and 1,2,4-trichIaro- 
butene-2 (3:9062) which reacts further to produce 1,2,2,3,4-pentachlQrobutane (3:9070). 

C in aq. Na;COa suspension, oxidized with KMnO*, rields (1) chloroacetic arid (3:1370), 
but neither acetic arid nor oxalic add. — C in CHCb treated with Oj for 12 hrs. at 0°, 
then with aq., yields (1) formaldehyde (1:0145) and chloroacetaldehyde (3:7212) (the 
latter not detected directly but only after KMnOj oxidn. (1) to chloroacetic add (3: 1370)). 

3 :7225 (1) Carothers. Berchet. Collins, J. An. Chen. Sre. 54. 4066-4070 0932). (2) EkbarsEI. 
Tirurikh.-Dolgopol'skiI. EuZ. cccd. kx. (C r J25-5.) 1935, No. 2, 1S9-226; Cent. 1935, II 3543 
CJL. 30, 1259 (1936) (full Eagjlah translation in holier Chen. Tech. 9, 353-405 (1935). (3) 
Carothers (to du Pont). U-S. 2.104.759. Jan. 11. 193S; CcxL 1939, 1 4105; C.4. 32, 171S (19SS). 
(4) Carothers, Berchet. J. Jn. Cira. See- 55, 2S11-2S13 (1933). (5) Coffman. J . win- Chen. 
See. 57, 19S1— 1954 (1935). (6) I. G. Far henindus trie. Bench 515,312, July 9, 1937; Cent. 1937, 
II 2750; CA. 32, 955 (1935). (7) Carothers, Berchet (to du Pont). U-S- 2,136,177. Nor. S, 
193S; Cent 1939, I 2497; CJL. 33, 13U (1939). (5) Carothers. Berebet, J. An. Chen. Sec. 55, 
1625-1631 (1933). (9) Carothers, Berchet (to du Pont). U-S- 1.965,363. July 3, 1934; CnL 1935, 

I 3724; CA. 25. 5716 (1934). (10) Carothers. Berchet (to du Pont), US. 2,073^53, March 9, 
1937; Cecil. 1935, 1 1235; C-R. 31, 3503 (1937). 


3:7230 1,1-DICHLOROPROPANE 
(Propylidene (di)chloride) 

BJ>. SS-3® (1> 

S7-S5° at 750 mm. (2) 
SG.S-S7.6® (3) 

86® (4) 


CEu-CHj.CHCt CjHsCI; BriLl-105 
Ir— 

h- 

D? “ 1.1321 f 1 ) nt? “ I- 4 " ss 

1.4295 (2) 


(For prepn. from propiccaldehyde (1:0110) with PCU (36-37% ririd {!)) together 
with other products see (1) (3) (5); for forma. (19.6%) (together with other products) 
from propane by vapor-phase chlorination at 400® see (6) (7) (S); fee- fermn. from l-chloro- 
propene-1 (3:7030) by addn. of HQ at 0® in presence of FeC2j see (2).] 
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C on hydrolysis yields propionaldehyde (I: OHO); for study of behavior of C with boilg. 
aq. 4- trace of NaHCOj or with boilg. aq. + Fe see (6). 

0 with ale. KOH yields (5) l-chloropropene-l (3:7030) q.v. 

r ■ 1 63, 2477 (1941). (2) Kharasch, Engel- 

... i 1 ■ ‘ — * v v ’-~' ' — *»*. 65. 'ft* 'X935). 

i i ■ • . J ‘ , - . s If 458- 

. ; . . . :: t 1 mi). 

< i . , ■■■ 1 * , . - {•! Hass, 

: ' June 4, 1035; Cent. 1936, 1 1500. 


3; 7235 or-CHL ORO-ISOBUTYEALDEHYDE CHz C«BtOC1 


(2-Chloro-2-methy!propaoal'l ) 


CHr~(!? — Ci 

ii 


'HO 


B.P. 90 s (I) {2) 


D\* » 1.053 (I) (2) 


Beil. I - 075 
Jr- 
I r- 


Colorlees liq with piquant odor suggestive of chloral, 

(For prepn, of C from 2-methyIpropanol-l (isobutyl ale.) (1 :6165) with CI2 see (1} (2); 
from afl-itichloroisobutyl isobutyl ether (see below) by btg. with aq. at 100* see (!) (2); 
from a-chloroiaobutyraldehyde diisobutylacetal (see below) with anhydrous oxalic acid 
(1:0535) or with Ac«0 (1:1015) on htg. see (2); C is not (2) formed by chlorination of 
isobutyraldehyde (1:0120).) 

C reduces Tollens’ resgt., Fehhng’s soln., or KM dO< (1) 12); 0 on o.tidn. with alfc. KMaOe 
yields (2) a-hydroxyisobutyric acid (1:0431), m.p. 79*. 

C adds NaHSOj yielding a cotnpd. from which C is regenerated with difficulty (X) (2). 

& on shaking with cone. H*SOi (H voL) yields (1) {2) the corresp. trimer, viz., para-a 
ehlottvisobutyraldehyde (2,4,64rw-(«-ch5orois£>p7£)pyl)trjoxane*J,3,5) (3:3220), m.p. 107° 

M<2>. 

(C with isobutyl ale. (1 :6165) treated with HCI gas gives (2) «^-dichloroisobutyl isobutyl 
ether, b-p. 192.6“ at 760 mm., 83° at 15 mm., D\ L » 1.031, n\g » 1.437 (2), also obtd. from 
isobutyl ale. directly with CJj in the cold (2); note that this prod, with aq. on htg.' gives 
& + o^hloroisobutyraldehyde di-isobutylacetal, b.p. 218° at 760 mm., 102° at 15 mm., 
D? » 0-9355, -» 1.428 <2).| 

[C (or the above a-ebloroisobutynddehyde di-isobutylacetal) with ethyl carbamate 
aatd. with HQ gas gives (2) o-chloroisobutyjidene bh-uieth&ce (CHj)jC(C 1).CB(??H.- 
COOC*n 4 ),, m.p. 122* (2}.) 

{For complex behavior of C with MeMgBr see (3}.j 

a-Chloro-lsohutyraldoxime: m.p, 96-4)7° (4). {Prepd. indirectly from Isobutylene 

with amyl nitrite -f HQ <4J-I 

317235 (I) Brochet, Bull. toe. ehim . (3) 7, 641-W4 (1892), (2) Brochefc. Ann. ehim. (7) JO, 
352-302 (1897) • (3) Henry. Bail ocad. toy. BeUj. 1W7, 162-189; CtnL 10G7, II 445; Rec. tro*. 
eAim. 28, 410, 425-429 (1907): Compt. tend. 14*. 308 (1907). (4) Ipatiev, Ssoloaina, /. Rum. 
Phyt.-Chem. See. 33, 490-601 (1901); Cent. mi. IX I Z0l. 


3J7240 3'CHLOROP£NT£NE~2 


Cl CjH # Cl 

CHj, Clf j — ^CH. CHj 


BJ?. 91-02° {1} D™ *» 0.9125 <2J 

00-92* at 781 m (2) 


Beil. I ~ 

It— 

h-(lBS) 
n$ ** 1.423 <i) 
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Two geometrical stereoisomers of C are posable but as yet unrecognized. 

I For prepn. of C (together with 2-chloropentene-2 (3:72S5) and other prods.) from 
methyl n-propyl ketone (1:5415) with PCU see (1); for prcpn. of C (together with other 
prods.) from diethyl ketone (propione) (1:5420) with PCU (1) followed by treatment with 
ale. KOH (2) see (1) {2).l 

G with NaNH* in xylene at 130° gives (3) a little pentyne-2 (1:S04Q) and on subsequent 
pouring of the reactn. mixt. into water also pentyne-1 (l:S025). 

-925). 

I' M. "! 1 ■ (3) 


3:7260 S-CHLOROPENTENE-l Cl CsH s Cl 

(a-EthyUllyl chloride) CHj _ CH .X CH =CH. 

A 

B.P. 93-94° at 759.3 mm. (1) ni? = 1.4224 (4) 

92-93° (2) (3) 

50-50.2° at 150 mm. (5) 2>f = 0.S97S (1) . « 1.4254 (1) 

Note: C by virtue of facile allylic transposition is readily converted tojm equilibrium 
mixt. with its svnionic isomer, l-chloropentene-2 (3:7470) q.v.; reactns. of C may therefore 
frequently yield also the corresponding derivatives of the isomer. 

(For prepn. of C (or its mixt. with l-chloropentene-2 (3:7470)) from ethyl-vinyl-carbinol 
(penten-l-ol-3) with dry HQ (1) (3) (5) (7). with aq. HQ at 0° (6), with PCU at 45° (4) 
or in cold with pyridine (7) or dimethybmiiine (7) (55-59% (7)), with SOCU alone (24% 
yield (7)) or in ether (24% yield (7)), or with dimethylaniline (43% yield (7)) see indie, 
refs.) [C is separable from the accompanying isomer by careful fractional distillation 

(5) _(7).] 

G on long shaking with aq. Na;COj gives (7) in very poor yield penten-l-ol-3 accompanied 
by much penten-3-ol-l and other products. — C with ale. NaOEt gives (4) the corresp. 
ethyl ether, viz., 3-ethoxypentene-l, b.p. 102°, D? = 0.776S, «!? =* 1-39S6, accompanied 
by the isomeric l-ethoxypentene-2, b.p. 123°, D? — 0.7930, of? = 1.4099 (4). 

[For extensive study of behavior of G with KOAc 4- AcOH, with AgOAc, with A'-methyl- 
aniline, with diethylamine, etc., see (7); for reactn. of G with phenol in pros, of KjCQj + 
acetone see {5}.] 

@ N-(Penten-l-yl-3)phthalimide lA T -(a-ethylallyl)phthalimidel : oolorlesa crysh from 
ale., m.p. 79-79° (7). [From C on htg. with K phthalimide in a s-t. at 190-200 for 
2)4 hrs.; yield is only about half that obtd. from l-chloropentene-3, the corresp. deriv. 
of which always accompanies that from G (7).] 

3:7260 ( 1 ) Baudrenfihien, BvJL soc. chin. Bel?. 35, 33S (1923). [2) Mumm. Richtw. Bcr. 73, 
S5S-S60 (1940). (3) Murom, Hornhanlt, Diederichsen. Bcr. 75, 107 (1939). (4} Prevosi, 
Cortpt. rmd. 1S7, 1053-1054 (192S). (5) I^uer, Filbert. J- An. Chen. Soe. 5S, 13SS (1936). 

(6) PrtVTKt, BuIL to «u chin. (4) 49 , 204-267 (1931). (7) Meiseaheioer. Lint, -Ann. 479, 254- 
277 (1930). 


BeiLI — 

I.- 

i*-as2) 
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LIQUIDS WITH Df < US 


3:7205-3:7270 


3 : 72 G 5 0-CmOROETHYL METHYL ETHER CjHjOCl Beil. I - 337 



(0-Mcthoxyetbyl chloride) 

CHjO.CH, 

ill-el 

WHO) 

I:-(335) 

B.P. 

92-93° 

(1H2) 

» 1.0345 (l) 

ng » 1,41112 (4) 

91° 

(5) 

1.0160(4) 

1.411 (X) 

90-91° 

at 735.7 mm. (3) 

D? » 1.0407(4) (1) 


90.5° 

at 747 mm. (7) 



80.4-89.7° at 763.S ram. {4} 

Colorless liq. with odor like CHCL; does not fume in air {3}. — Sol. in aq. at room temp, 
to extent of 8% by «t. (7). 

(For prepn. from ethylene clilorohydnn (3:5552) + (CHjJtSO* (G0% yield (2)) sec (2); 
for prepn. from /J-methoxyelhanol (1:6405) with PCI 3 + pyridine (G5% yield (0)), or 
SOCI2 + dunethylantUne (7), or ihazometlianc (5) sec (G) (5) (7); for prepn, from ethylene + 
.N-dichlorobenzencaulfonamide see (1).] 

C on shaking with aq. does not hydrolyze (dif from a-chlorocthers), 

3:7265 (i) Sklyarov. J. Gen Chem. (V S.S.B) 9, 2121-2125 (1930); C A 34, 4055 (1940). (2) 
Jones, Powers, /. Am Chem. Soc. 40, 2531-2532 (1924). (3) Fifeti, do Gaspari, Gazz. ch%m, Hal. 
27, II 293 (1897). (4) KarVOneft. Am. Acad Set. Fennica* 3-A, No. 7. 1-103 (1912) ; Cent. 1912, 
II 1209; C A. 14. 2175 <1920). (5) Meerwein. II»«u, Ann 4M, 17 <1930). (G) Palomaa. Kenetti, 
Ber . 01, 798 (1931). (7) Bennett, Heath coat, J. Chem. Soc 1929, 270. 


3:7270 ISOBUTYRYL CHLORIDE CH, CH— 0-0 C4H1OCI 

ilia il 


B.P. F.P. 

93° (t) <2) -90° (7) D™ - 1.0174 (S) nf? 

91.6-92.5° at 748.2 mm. (S) 

91-92° (3) 

90-92° (30) 

91° at 735 mm, ( 4 ) 

90-91° (5) 

85-88° at 680 mm. (G) 


BeiL II - 293 
Hi- (2 02) 


« 1.40789(8) 
1.4080 (3) 
1.4070 (5) 


(For prepn. of C from isobutyric'acid (1:1030) with PC1 5 (81% yield (9)), with PCL 
(yield: 9*1% (G), 75% (2)) (8) (4), with PCL + ZnCl 2 (82% yield (9)), with SOCl 2 (yield: 
90% (30), 75% (4) (5), 70% (10), 44% (9)), with benzoyl chloride (82-SS% yield (13)), 
or with SiCU in xyiene (52% yield (I1J) see indie, refs.; for prepn. of 0 from sodium iso- 
butyrate with P0CL see (l) (12) } 

(C with isobutync acid (1:1030) (14) or C with pyridine in ether (15) yields isobutyric 
anhydride (1 : 1110), b.p. 182.5°.] 

{C on passing over Ni at 420° dec. (16) into HCl, CO, C0 2 , H 2 , CH< + propylene; 0 + 
NHa over AljOi at 490-500° yields (17) isobutyronitnle, b.p. 108°.] 

[C with Et 3 N in dry ether or Igr. at room temp, gives (18) 95% yield triethylatoine 
bydrochlonde 4- 57% yield dimethylketene dimer, ef. also (19) (20).] 

£C with CL (31) in CCL gives (12) cf. (21) 60-70% a-chloro-isobutyryl chloride (3:5385) 
+ 30-40% p-chlorofeobutyryl chloride (3:9101); 0 with SO2CI2 in pres, of dibmoyl 
peroxide gives (22) 20% a-chloroisobutyry! chloride (3 5385) -{- 80% /9-chloro-feobutytyl 



3:7370-3:7275 DIVISION B, SECTION 2 1010 

chlorido (3:0101), — 0 with Ilr 2 htd. in B.t. 4 hra. nt 100° given mainly -(10) <*-bromo- 
ifiobutyryl bromide, b.p. 163°.] ' 

(0 added to largo exccaa of certain RMgX cpdfl. w in part reduced and in part undergoes 
ordinary coupling with formn. of kotoncs; o.g., C with <cr-BuMgCl in ether given (5) (4) (3) 
03% ter-butyl-isopropyl-cnrbinol -f 20% iaobutyl ale. + 18% 2,2,4-trimctbylpentnnQno-3; 

0 with tcr-AmMgCl given (3) 44% wobutyl iaobutyrnto.) ' ■ 

1 (For reactn. of C with ethyl Hodio-acetoacctato bco (0); with ethyl acctoacctalo 4- Mg 

bco (23); with ethyl iaobutyrnto + triphcnylraothylsodium giving 55% yield ethyl a,a,y/y- 
tetramcthylacctoacctatc bco (24).] ‘ ■ 

(0 with 2-methyIbutcno-2 (trimcthylcthylcno) 4* SnCU givea (25) 2-chioro-2,3,5-tri' 
roethylhexnnonc-4, b.p. 74-70° nt 14 mm.; 0 with cyclohcxcno + SnCU given (20) 1-cyclo- 
hexcnyl iaopropyl ketone, b.p. 00° nt 0 mm.| 

[0 with A1CI] + C«II< gives (27) inobutyrophenono (iaopropyl phenyl ketone) (1:5528); 
0 with AlClj 4* tolueno givea (28) iaopropyl ?>-tolyI ketone JUcil. V1I-331, VIIi-(170)J; 
0 with AlClj 4* rncaitylcnc given (20) 75% yield iaopropyl mesityl ketone.] 

0 on hydrolysis yields iaobutyric acid (1:1030), b.p. 154.7°. — For the amide (30), 
anilide, p-toluididc, and other dcriva. correep. to C nee iaobutyric' acid (1:1030). 

(;* ■; 7 ." - ft - »■ . ■ f. 7 -? . ■ " . 

.. . ■ ■ : ' ■ I - ’ f ». > 

. • : • . . ■ : i'..- . 

Bull. toe. chim. lido- 30, 210 (1021). (8) BrUhl, Ann. 203, 20 (18R0). (0) Clark, Hell, Trans. 
Hoy. Hoc. Can. (3) 27, III 07-103 (1033). (10) Smith, Lcwcork, Jicr. 45, 2358-2350 (1012). 

(11) Montonna, J. Am. Chem. Hoc. 40, 2114-2110 (1027). (12) Michael, Her. 31,4054-1055 
(1001), (13) Brown, J. Am. Chem. Hoc. 00, 1325-1328 (1038). (14) Toennlca, Btaub, her. 17, 
850-851 (1884). (16) Wedekind, her. 31, 2073 (1001). (10) Mallho, Compl. rend. 180, 1112 
(1025). (17) Mailho, hull. toe. chim. (4) 23, 380 (1018); Ann. chim. (0) 13, 212 (1020). (18) 
1-1 • . — T pi- 1 •«« V* **■ * V.*.*— , • " 3* . * 

■ ■ , .. i )■ •' - v ; V: • . . 

V ' , ■ n '■ . k . 

:• - ■ ■ n. • ■ i " » " ■■ ■ » 

1 

■ . . . . - .’ - p:-.r- ' * r ■ 

■ .• t • . 7 *. . : . 1 « .. ■; ■ '•> 

25,58-00 (1046). 

(31) Schmidt, ScWoflcr (to I.O.) Got. 738,308, July ID, 1013; C.A. 38, 3002 (1011) • 

a: 7275 A ,1-3 *CHLOltO -2-METHYLBTJTANE C e lI w Cl Bell. I -13® 

(scc.-Iaoamyl chlorido; II CITj Ii'( 

iflopropyl-mcthyl-carbinyl cldorido) A (!:— Cif 

ht it ‘ 

B.P. 02.0-03.0° at 7C0 mm. (1) D]° - 0.8085 (4) nl? - 1.4081 (4) 

01.8-01.0° at 730 mm. (2) 0.878 (2) 1.4005 (2) 

01° at 763 mm. (3) 

45.4° at 160 mm. (1) 

.25-27° at CO mm. (4) 

Stable at b.p., at 100° for 24 hru., to aq. nt room temp. (2). — Oifl not present In comml. 

“ mixed amyl chlorides " (1). ' ' ‘ ' 

1 (For prepn. of 0 from 2-m ethyl bu ten c-3 (1:8200) 4* HC1 in dark at room temp, in fl.t. 
for 7 months (88% yield (2», or 4* HC1 nt 100° (5> (0), or at -80° In presence of A1C1, (4) 
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3:7275-3:7285 


see Indicated refs.] [Note that 0 cannot be prcpd. from the corresp. ole., 2-methyIbutanoI-3 
(1:6170) + HCl since only fer-oinj'l chloride (3:7220) results {11}.] 

(For fonnn. of C from cither 2-mcthylbutene-l (1 :82I0) or 2-mcthylbutene-2 (1:8220) 
at —80“ in presence of AIClj see (7); from isoamyl alcohol (1:6200) + HCl over AIjOj ot 
430“ sec (8); from isoamyl chloride (3:7365) over ThCl* or BaCIj ot 250®, finally over 
pumice at 200®, sec (0); from 2-methylbutanc (1:8500) + Clj geo {10} (1).] 

(For study of reactn. of C with Na sec {12} {13}.} 

C with Mg in dry ether yields {1} {2} corresponding It.Mg.CI whose treatment with 
dry O2 followed by hydrolysis yields (1) {2} 2-mcthylbutanol-3 (1:6170); (3,5-dinit rr>- 
benzoate, cryst. from dil. McOQ {1} or dil. EtOH {2}, m.p. 76® (1} (2); !V-(a-naphthyI)- 
carbamate, cryst. from pet. eth., m.p. 111-112® {2} {1}.J — This It.Mg.CI should also react 
according to method of {11} with phenyl Isocyanate to yield isopropyl- methyl-acetanilide, 
m.p. 78 4® (14), 75® (15), although the execution of this rcactn. is not recorded. 

b with excess N'/IO AgNOj is practically completely hydrolyzed in 60 hra. {2} [dif. 
from isoamyl chloride (3:7365) which reacts only to extent of 3-4%}. 

3:7275 (l) Hass, MeBce.’Webcr, Ind. Enff. Chem. 27, 1102-1105 (1035). {2} Whitmore. John- 
aton, J. Am. Chem Soc 55, 5020-5022 (1033). (3) Wyachncgradaky, Ann 100, 357 (1877). 
(4) Lccndertse. Tullcncrs, Waterman, Re c. trav. ehim. 52, 519 (1033). (5) Berthelot, Ann. 127, 
71 (1SG3). (6) Wurtz. Ann 129. 3CS (18(H). (7) Lccndertse. Tullcncrs, Waterman. Rec. 
trav. c him. 53, 717 (1034). (8) Sabatier, Mailhc, Compt rend. 169, 124 (1010). (9) Sabatier, 
Mmlho, Compt. rend 156, 058 (1013) (10) Aschan. Cent. 1918, II 039. 

(11) Underwood. Gale, J. Am. Chem. Soc. 56, 2117 (1031). (12) Morton, LeFevTe, Ileehen- 
bleikner, J. Am. Chem. Soc ■ 58, 757 (103G) (13) Morton, Hechenblcikner, J. Am. Chem. Soc. 

58, 1000 (103G) (14) Ilommclen, Bull. toe. c h\m. Bel<j. 42, 240 (1033). (15) Crowley, Perkin, 

J. Chem. Soc. 73, 17 (1808). 


3:7280 2-CHLOROPENTENE-l 
B.P. 95-07® (1) 


CH, CHj.CHj 


Cl 

A=cn, 


C,H,C1 


Beil. I -210 
II- 
Ir- 


The structure of this material is inadequately supported; the prod, may very possibly 
be identical with 2-chloropcntene-2 (3:72S5) q.v. 

[_For prepn. of C from 2,2-dichIoropentane (3:7755) with ale. KOH see {1}.} 

C on further treatment with ale. KOH yields (1) pcntyne-1 (1:8025), b.p. 39,7®. 

3;72S0 (1) Bruylants, Ber. 8, 411 (1875). 


3:7285 2-CHLOROPENTENE-2 Cl CsH»CI 

CH, CH, CH^i.CH, 

B.P. 83-97“ (1) D i 4 - 0.003 (2) 

88-89“ at 760 mm. (21 
45® at 130 mm. {2} 

Two geom. stereoisomers jof C are possible but as yet unrecognized. 

(For prepn. of 0 from 2,2-dichloropentane (3:7755) with boilg. 10% ale. KOH see <1); 
from pentanone-2 (1:5415) with PCIs see (2).] 

C with cone. H2SO4 followed by aq. yields (1) methyl-n-propyl ketone (pentanone-2 
(1:5415), bp. 102®. 

(C with NaNH 2 m xylene at ISO 0 " followed by ice water gives (3) pentyne-1 (1:8025).} 

C on oxidn..with ICMnO* yields (1) propionic acid (1:1025) -f AcOH (1:1010). 


Beit. I — 

It— 

I 2 -(185) 
Hd - 1.431 (2) 


3:7285-3:7295 


DIVISION B, SECTION 2 


101S 


3:72$5 (l) Lemke. Tishchenko, J. Gen. Chm {US^SJiJ) 7, 1995-199S (1937); Cent 1939, I 
239S; CJL. 32, 4S2 (193S). (2) Bonrceul. Ann. c hin. (10) 3, 360-370 (1925) ; BuR. *oc- chin. (4) 
35, 1633 (1924). {3} Bourgeul. Ann. chin. (10) 3, 220, 370 (1925). 


3:7290 3-CHLORO-2-METHTLBUTADIENE-l,3 C5II7CI BeiL SJT. 12 

(2-Chloro-3^nethyIbutadiene-l ,3; C3 CHj 

" /S-Chloroisoprene ”) 

BJP. 93 c at 760 mm. (!) 

41° at 113 mm. (1) (2) 

37° at 105 mm. (1) 

[For prepn. of C (40% yield (1)) from 2-methyIbutene-l-yne-3 by treatment as specified 
(1) with HQ -j- Cu;Cl; -f NH*d see (1) (2) (10); for prepn. (00% yield (3) (4)) from 2,3,3- 
triehIoro-2-methyibutane (3:4755) with quinoline (2 moles) at 140-225° see (3) (4).J 

C readily polymerizes; for details see (1) (2). [For prepn. of plastic polymers from 
C see (5)-l 

C htd. in s.t. 16 hrs. at 160° with SO; in ord- (not dry) ether yields (6) (7) (10) by 1,4- 
addition a compd. designated (6) (7) as l,l-dioso-3<hloro-4-methylthiacydopaitene-3, 
ndls. from aq. (7) or ale. (6), m.p. 120.0-120-5° (6) (7). [For extensive study of this prod, 
see (7).] [The corresponding selenium analog, in very poor (2%) yield from C -J- SeO* in 
CHClj (S), has m.p. 110° dec. {$).[ 

C (1 g.) with 1,4-naphthoqirinone (1:9040) htd. at 100° for K hr. gives (1) on cooEng 
2-chlarD-3-methyItetrahydroanthraquinone, white ndls. from acetone, m-p. 165-166° 
n-c. (I); tins prod, on suspension in dll. ale. NaOH and oridn. of the blue soln. with air 
until yeL, followed by dilution with aq., gives (I) 2-chloro-3-methylanthraquinone, eryst. 
from AcOH, m.p. 214-215° u.c- (1), 215° u.c. (9). 

3:7290 (1) Carotbere, CoSman. J. An. Chm. Sx. 54, 4074-4076 (1932). (2) Carothere. Coff- 
cua (to du Pont). U-S. 1.950,441. March 13. 1934; Ger. 5SS.70S. Nov. 24, 1933; Brit- 325,301. 
Oct. 10. 1933; CcnL 1334. U 103&. (3) Tishchenko, J. Gen. Chm. (C-S.S-R.) 6 , 1116-1132 (1936) ; 
Cent. 1337. 1 573; C-4. 31. 1003 (1937)- (4) Tishchenko, Russ. 44.249. Sept- 20, 1935; CcnL 1538, 
I 3575; C.A. 32 , 2962 (193S). (5) da Pont Co., Brit- 529.S3S, Nov. 29. 1940; C^ L 35, 775S 
(1941); French S53.47S, Mar. 20. 1940; C_l. 36 , 2650 (1942). (6) Backer. Snaring. Bee. to- 
d.ia. 53, 542-543 (1934). (7) Backer, van dec Baan. Rec. trm. chin. 56, 1S1-1S5 (1937). (5) 
Backer, Straiing. Rec. trar. chin. 53 , I11S (1934). (9) Keirantsa. Hiraao, J. PAem. Sac- Jc?cn 
49. 140-147 (1929); CJ. 23, 3466 (129). (10) Backer. Bias:, Bee. her. chin, 61, 755-601. 924 
(1942); Cent. 1943, 1 1567-1569; C-A. 35, 3546-3647 (1944). 


H.C=C— i=€H. 

2 >?! - 0.9533 (1) nj? = J.46S9 (1) 


3:7295 ETHYL CHLOROFORMATE 
(“ Ethyl chlonxndxmte ”) 

BJ>. 

95° at 760 mm. (1) 

94-95° cor. (2) 

94° at 773 mm- (3) 

93.1° at 760 mm. (4) 

93.0° at 760 mm. (5) 

92.0-93.0’ at TBS mm. (6) 

92.5 -93-5° (7) 

91.3-91.33° at 729.6 mm. (S) 

91-5° (10) 

Note 1- 


CLCO.OC;Hj CjHjOjCI Bell- HI- 10 

5) 

iHr-(lO) 

Df = 1-127 ( 10 ) 

= 1-3949 (5) 

•Df = 1.13519 (4) 

1.1377 (S) 

= 1.3973S (4) 

D\ s = 1.14419 (4) 

1.141 S (9) 


See Note 1. 

For Dl between -75-5° (1.278) and -J-S4.S* (1.022) see (10). 


F.P. 

-80.6° (1> 



